Editor’'s Notes

Errors in the originally released English language version of the Report identified by the Spanish
authorities:

- Onthe cover and on the first page the 4™ line reads:
“N 737 PA DE PANAM”

It should read:
“N 736 PA DE PANAM”

- On page 58, cause 3, of the English report which due to an error in translations reads:
“3. Did not interrupt take off on learning that PANAM was still on the runway.”

It should read:
“3. Did not interrupt take off when PANAM reported that they were still on the
runway.”
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COLISION AERONAVES
BOEING 747 PH-BUF DE
K.L.M Y BOEING 747

N 737 PA de PANAM

EN LOS RODEOQOS (TENERIFE)

EL 27 DE MARZO DE 1.977
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Monicue Van Lanschot, who remained in Tenerife.

vWhen las Palmas Alrperi was opened to traific once more, the

P.A.A. 1736 crew prepared to proceed itc las Pelmas, which was

the flight's planned destination.

Wnen it attempted to taxi on the taxiway leading to runway 12,

where it had been parked with four other planes on account of

the congestion caused by the number oi T1i

ghts divaerted to
Tenerife, they discovered that it was blocked by X.L.HM. Boeing

-

747, flight 4805, which was Jocated betwsen P.E.A. 1738 and the

entrance to the active runway.. The

The P.A.A. 1736 passengers did nct leave the plane during the

‘

whole time tThat it remzined in the zirpor

K.L.M. 4805 cazlled the tower zt 1838 reguesting permission 1o

taxi. = It was authorized to

do. so and at 16538 reguested tc

- s

baék{faci ontr”nway 12-for_tgke o}f"dn run;ay 30; :-”The tdwer
controller first cleared the K.L.M. to taxi to the hoiding posi-—
tion for runway 30 by taxiing down the mzin runwzy and leaving
it by the (third) texiway to iis left." K.L.M. 4805 acknow-
lecged receipt of this message from the tower, sieting that it

hat moment taxiing on the runwzy, which it would leave

£
)
n
v
<
ck

by the first texiway in order to proceed to the approach end of
runway thirty. The tower controller immediately issued an

amenced clezrance, instructing it to continus to taxi to the end

~
.

of the runway, where it should proceed to make a back-trac
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Address: ELBELAAN 3, SASSINHZIM, NETHERLLNDS.

Private Pilot's Licence Ne. 708, issued 21.6.1847
Commercial Pilot's Licence No. 50-10, issued 18.4.1950

No. 63-24, issu=zd 6.8.1983
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voe racwings

Douglas DC-3 28.9.51  until = -20.6.62

Convair CV 240/340 23.8.52 — ¢ 20.6.62
Lockheed L749/1029 1.10.52  ¥ . 20.6.62
Dovgles DC-€ ~  12.2.57 " 20.6.62
Do;gias Be-7¢. 6.6.57 " 20.6.62
V. Vis.cc;—unt 803 | 1.6.58 vt 2.7 .67
Dougies DC-2 16.3.67 " e6iTd
Boeing 747 23.1.71 " ' 16.6.77
Fiyiﬁz experience

Total flying time as of 27.3.77: 11,7C0 hours
Flying time on Boeing 747 as of 27.3.77: 1,545 hours

Last medical examination

29.12.1976. Result: fit for ATPL

Last proficiencv check:

n78
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On Mzrcn 17, it77, 2t 23,
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or route weszther irnfeormztiion.

- epprozacin te the runway in service is in sight. Othervise,

Runway visibiligy: , 3 k.
Approach slant visibility: 7 tc 8 kilomevers
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Aunwey visibility: z T 3 kilcmeters

T e teindte P
Apprecach slznt visibility: 7 to 8 xilomsters
- - - ey - - -— -4 ! 3
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' 2/8 at 20 meters, 2/8 a2t 15D maters.

Runwey visibiilty: 2 to 3 kilometers

Epproech siant visibili<y: 2 kKilcmeters; intermitient to 7 o,

Pressnt wezther: Lignt rzin and fog patches

Cloud coverzge: 4/8 et zero meiers, Z2/& &t 20
meters, 2/8 zt 80 me=ers. .

CAM at approach end of runwzy 30 2t 17:02 hours

Approach horizontal wvisibility: 500 meters; intermitient to 5 unm.

Runwzy visibiligy: 300 meters

fpproach slant visibility: SC0 meters; intermittent to § k.

(QFEZ) Runway 30 approach end: $31 Mb.
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Runway 12 apprcach end: 949 Mo,
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Descrirtion Make viodel Mo. ef svstenms
ADF Collins 51Y4 2 Systems
DNME . Collins €21A-3 : 2 systems
VOR/ILS Collins ~ 5iRV2B 2 systenms
Radar : (£VQ-30X) -
RCA MI-582041 2 systens
- Fadio Altimeter Bendix = ALA-314 2 systems
Radar Beacon Collins 621A-3 2 systems
Inertial Navigation Delco 7883450-041 2 systems
System A Eiect ) [ LT
1.9 COMMUNICATIONS . . ﬁgﬁé
) 1.8.1 ¥.L.M. 2805° o B

The aircraft was eguipped with the following communication

o instruments:

HF COM ) _ :
! ; ]

Collins 61 BT-2 2-30 MH/Z - 2 systens :

VHF COM SR

Collins 618M-23 118-i35.27 MH/Z 3 systems

Selcal-

Motcrola NA-135 : Dual Decoder

Cockpit Voice
Recorder {CVR)
Sundstrand AV-557B

{1

system ;

1.9.2 P.A.A. 1736

The aircraft was equipped with the feollowing communication g

instrumerts:

Descripntion Make Model No. of systems

VHF King KTR~S100A 2 systems

HF Collins 61782 2 systens N
Audio-Interphone Ford 1-X00-185-3 l systenm

Selcal ' Motorola NA-126AV l system

189
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-~ Los the Followin 1
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hts ) In service
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The zirport was eguippsd with the fellowing d2acon marking

system at the tTime of the accident:

: . : 930
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There were Tive ambulances in the zirrort z%i the time of +he
accicent. . )
L
The genszrzl plen of svacuetion worked very much in accordance
with what had besn plenned-in czss of zmergency. In general, it .
- =4 = I

SO

and &9 hcé'i'

In the investigation of this accident, the following tzpes play a 3
very important role: t

i
The Two digitel flight recordéers (DFDR), cne celonging to the Pan ‘

Emerican Boeing 747, N73€2z, and the cther to the X.L.M. Boeing

he two cockpit voice recerders (CVYR), one of which

N
=N
N
e}
o
i
5
cr

also belenged to each plans; ané the Tenerifs Contirol Tower

transmissicn tapes.

5



The H.L.M, DFDR and CVR were loczztz2d in the zlane's

Thne TLKAY DFD2 was loca*ted in the <tail section and the CVR in the

T

’.——'
ol
’._l
s
2
Q9

7
o
o v]

fire, The front 2luminum pensl was missing, so that the teape
cover was visible. Therefore, no gerial numbers weré immediately
aveilable, andé these had tec be obtzined from the K.L.M. Company - L3
r2corgs. The unit's stainless steel cover was deformed and 1t o
. « — % .
- . e - 5 - o T
could not be taken out of The structurs. It had tTc De removed S
' {
by cpening the welded joint by means of =z hammer and chisel. Vo 1
Tirst large scisscrs wvere ussd  te Ty &nd cut the casing ia order —t!
£o opan it, but this ztteampt failed. Once the casing hzd bezen '

section by mezns of an iron lever (the cover was atiached to the .

The teflon sheaths ci the magnetic recording wire conneciors were 2

not burned znd had kept their original colers. - These would

prcbably have been discolored by temperstures above their MST 5 8

temperature§ éf 4002 to 472¢ f. The nylon cord used to tie the

wire res=ls wzs discclored. The MST for the n&lon usad is 2502

to 300¢, There wasno procfi of mz2lted welding, which indicates -

that the temperature did not reach 3602 F. Therefore, it is i

prctable that the temperature to which the cover was subject was
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eels and the neads at the moment that the recorder stopped

e}

werking.

The whole oI the tepe except For the lasi six meters was on *he
2

bottom reel. The zccident data were on track 1.

1.15.3 The PAN AMIRICAN DFD2

v
czmnaged by ths impact. The inner and outer scsals (dated Merch 22,
1877) were intact, as were the four screw seals Tor the bex (S/N

102
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w-zroofl czsing. The b
e < -—— - ] , - - - - -
CUTSL e TnE TEADLe Ccover, s CMmDETzZTUre indic

this was

DFDR LAS

-1
G
)

=]
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s = s T 3 4% =
cape 1s bzsed cn myiar, wililn &n

cover showed a2 temperzturs

ts identification plate missing.

[

the s2rizl number was 304, This Fair
The tazpe was removed, copied and trans
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Pan fmarican records show

ator. {(TZ¥ PLATE)
£ betwesn 110° ané

that

the Pan American plane CVR was azn A-100, wilh |
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Transcription cf this flight recorder was carried out in the R
N.T.S.B. lszberztcries ) g
¥.L.M. Comgany 3Bcsing 747, Cockpit Voice
Peccrder . . T I

= o N - . - - ; . & - -: . 1

x

— Channel 1 Flight Engineer's communications

— Channel 2

Co-pilot's communications

!
Q
i
o)
5
o
=
w

Captain's communications o :

The transcripition of said tapes on pzper wes carried out in the
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The CGMT time was detezrmined by means of a <ranscrizstion of the

tower tape, whese chronology it was possible to ascsrtzin with an

acceptable degree of accuracy. - This technigus proved o be sati

(Al DA A P ¥ d 3= s =S Sy as S -
The P.A.A. znd X.L.M. speeds wsre zdjustzd in such &

. ~ o B " ; § e ow  ws S :
plane's 400 Hz. energy was synchronized with the zudio laborztory

negligible.  The Sundstrand tape is not continuous, but.rather

reversas its direction every 15 minutes.
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Subsegquently the Spanish Authoritiies made cories of the control

tecwer tape available; these did not give rise to time correlztion

problems.
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was any risk of exceeding the limit thay would i

crew at not teing able to determine thein g
have constituled an important psycholcgicel 1
planz in Tenerife stzted that the =}
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craw appeaered calm end frisndly; nevertineless, they psrhaps
felt a certain subconscious - though exteriorly repressed -

irritation caused by the JTect thet the service was turning out so

badly, with the possible suspension oi the Lzs Peluzs-imsterdanm
Y, e
fligrnt and the resulting aitereticn of each person's plans, whien

weuld be aggraveted by the existence of cther pessible sources of

lztaneses such as AT7C celeys, treific congestiion in las Palzas, etc.

e = % = . . . . - . - - . _ 2

. .- s

'3.1. Care.- This can be divided into voluntary and irvoluntary,

or subconscious. The increese in one brings with it a
- - decreas2 in the othar. ’ - : -
Visibility both before and during the accident was very

variable. IT changed from 1500 to 300 meters or less 4in
very shorti periods oi time. This undoubtedly caused an
increase in subconscious care to the detriment of conscious

) "cere art of which was already directed toward take—off
s - P - ps

preparetion (completing of check-lists, taxiing with

reduced visibility, decision to take off or to leave the .
- runway clear ancé execute a2 difficult 180¢ turn with a 747

on a 45 meter runway, in fog).

Two kinds: a fixation on what is seen, with z conseguently

diminished cepacity to assimilate what is heard, and another
fixation.on trying to overcome the threat pbsed by a further
reduction of éhe already precarious visibility. 'Faced'with
this threat, the way to meet it was'either by t?king off as
soon as possible, or by tésting the visibility once zgzin
and possibly refraining from taking off (a possibility which
certainly must have been considered by the K.L.M. Captain).

3.3. Relaxation.- 1.07

P N

Cemmmr 4, e
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vigipility (25 proved shortly hefcre =
PR S -l Al " Gty 2 P X « KR N R

ETTIVINZ 8T TN® Tunws¥ gpproach tney curned off the wind-

screen wipers), the crew must have felt z suddan Teeling o

relied wihich increased their desire to finelly overcoms
ne ground preotiems: the desire to b= a2irberne.
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Noise and vibretion.— : . .

Their level is quite high in a 747 cockpit.

L4 g iy v s e e

v

Although the Captain had flown for many yzars on Suropean

His -

more than ten years, which relatively diminished his Ffamili-
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N
erity with route flying. Moreover, on simulated flights,
wiich zre so customary in flying instruction, the trazining
pilet normelly essumes the role o controller - that is, he
issues take-oif clezrances. In many cases no CCﬁmunlCEti5nS
- ’ whazTsoever are used in simulztel flights, and for this rezson

take ofT takes place withcut clszrance.’

5.2 Authority in the cockpit.-

Although nothing abnormal can De deduced from the CVR, the

iith 747s

was Ilying with one cf of greztest prestigs in the
- S Cé%ﬁaégf»no &;s, e 's chief flying instructo*l
znd who had certifis be 2 cre; membar for this
i t}le oz zlane. in Ease or douot; these circumstances could

ANALVSIS AND CONCLUSIONS

2t las Palmas Lirport was diverted to that of Los Rodeos on
Tenerifs Island. For this reason, the parking area zt the

latter airport was saturated with planes.

.L.M. Boeing 747 PH-3UF arrived at Lcs Rcascs Airport at
and was parksd at the end of the taxi runwzy next to a2
Breathens Soeing 737 (SAFED). Subsecuently, a Steriing
Boeing 727, 2 SATA DC-8 and the PAN AMERICAN 747, N1736,

were parked in the same area,.
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The PANAM Boeing 747 which arrivsad
epproxinetely 14:15 w=2s perred on

zhove-nentioned Brezthens Zceing 78

DC-3 anc¢ the K.L.M. Boeing 747, PH-BUF, which hzad arrived a% Les

rodeos Airport at 13:38 h.

Cnce Lzs Falmas Airpori had been recpened, the PANAM N1735 plane
calle2 the tower reguesting permission to start up its engines;

in reply,. it was told that there was no ATC delay, but that they
the ¥.1L.M. plane which

_zould have problems texiing o account of
was ahead of it, and that taxiing on the taxiway would not be

Toussible on account of The gircrait congestion on the mein zpron.

Indeed, wnen the time came to taxi, the PANAM was forced, on

R

account of the position of the K.L.M. which was blocking its way,

TN

to wait for the latter's departure. The three other planes
1% p

perked there had already departed.

Epproximztely one hour lzter, K.L.M. 4805 reguested an estimated
‘departure time. They sz2id that they needed to refuel and that

this would teke approximztely 30 minutes. They filled up with

8
2

25,500 liters, while the passengersz remzined on bcard. Later,
-~ the K.L.M. requested permission to start up its engines, and then

clezrance to taxi.

- It was cleared to texi towards the holding position of runway
12 and to change its surface freguency of 118.7 to the approach

frequency of 119.7.

— A few minutes later, PANAM called again in order to request

clearance to start up its engines, and was cleared to do so.
P g
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v e g e

1658:47.4

KLM 2805

APP

KLM 4805

n runway

for take oIt runway

O0.K. four eight zero five

to the holgd

<rack on cne two

Three zero.

-e. Taxi

osition runway
Tunway and

eave runway (third) to your

runway




TRE SOURCE CONTENT i
E

:

r

g

. :

AT ARPSA

AP? C.X. XL =ight zsro - 2n -~ corrscticn, .
-~ 3 X ~ - - .“, ’
four eight zero five taxi straight -
aheaid - ah - for the runwzy and - 2h — .
) - mzke ~ ah - back.track. 1
1552:04.5 - ]
; ) i ] - ) - - b
1885:10.0 XiM 4803 KL¥ Tour eight zeroc Iivs is now on
. . - %4
. the runway. . . :
1e3c815.8 APP Four eight zero fivs roger.
182C128.4 HLM 4805 tpprozch, you wanti us to turn left
&t chariis gne, taxivzy charlliz cne? ]
3
1582:232.28 LPP
anead - ah — up to tThe end of the,
- N I R | - u‘-'. % . 7 L i -F
- runway end make "oack track!. -

1859:39.9 XLM 4805 - 0.X., sir.

hts were in servics because, as the wesather con~ 3

+

ditions wers becoming worse, ne wished to have this infcormaticn

in connection with the minimum recuired take-oif conditicns.
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endes at 1706:0€.¢. AT 270
the message enced, the zircra

seconds before the impact the

increzsed thezir EFZ.

AT 1706:0S.81, the

SOURCE

i.e., 0.7 secznds before

¥t Ceptein said, '"Yes", and 44.31

nos. 3 z2nd 4 engines sligﬁtly

ct
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At 17:17.79, the Co-pilot's r

ended. - : Q

At 1705:11.08,

the Trzkes in

fa

Lt 1705:12.25, the aircraft C

thrust.", ending this

-—
SEnRCENCE

ol - . . - o N -

KLM 2805 (RD 2) Ah- Roger sir, we are cleared to =

light level nine

the Papa bezcen

zero, right turn out zero four zero ~

urtil intercepting the thres two

five. we are now at teke off.

epetition of the ATC instructions =
i 2 - 2= = :
v e = -
. 1 b S ; R .

the ¥.L.M. 3805 were relessed.

aptein said, "Let's go ... cheéeck

at 1706:16.11. ] .",-,}.

The following#was zscertained ifrom the DFDR data: -
1706:11.70 (37.23 seconds before impact): it -was deduced from

tke LONG that th

(1]

1706:13.99 (35.04

above the figures for idling

ceconds before impact):

lane began to mcve with longitudinal accelerztion.
E g

the EPR have risen
-z

(1.12-1.12-1.14-1.14).

T 11k

[T .87 200 S

73
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1706:14.94 (34.08 seconds before impact): the start of change

of course was observed from the HEAD.

1706:17.17 (31.86 seconds before impact): from the VANE it can
be ascertained that 1ift had begun. Value reacheé was 6.80e,
Air speed was incréasing (46.41). ) Directiog:séraightened out.
From everything that happened during this time, it is ééen that .
while the First Officer‘wasrepeating tﬁe ATC instructioﬁéfgiveh
'Aby-the éontroilé},iK{L.M. 4805 had already stéfteaiits gréundi, )
Funy, whilerat 1706:14.00, morépvér, the sound of engines étarting

te accelerzte is observed. - 0 T e, B L s

Ac 1706:18.12, the Controller réplied to the read-back of his

ATC clearance in the following way: "0.X.", and at 1706:20.08,
- 4

i.e., 1.89 seconds later, added: “Stand by for take off ...

I will call you," ending said message at 1706:21.79.

During this time, at 1706:19.35, the K.L.M. 4805 take—off EPR

had already been reached and stabilized (1.39 to 1.42).

Simultaneously, in the PANAM cockpit, on hearing thisAconversation,
the Pilot says 'No, uh", and the Co—pilot says, "and we are still
taxiing down the runway, the Ciippér ohe seven three six". This
communication caused a shrill noise in the K.L.M. cockpit, which

started at 1706:19.39 and ended at 1706:22.06.°

At 1706:25.47, the Tower Controller confirmed reception of the

PANAM message in the following way:

"Papa Alpha one seven three six report runway clear."

4o e nm b ) 2.,




This was audible in

The message ended at 1706:28.88.

- 45

the K.L.M.

cockpit.

At 1706:29.59, the P.A.A. replied: ~ "0.K., will report when we're

clear."

This reply was audible in the K.L.M. éockpit.»

The control tower replied, '"Thank you", and then the foilowihg

sentences were spoken in the K.L.M. cockpit:

(R

TIME SOURCE CONTENT‘VT‘V _
1706:32.43 c3. ‘Is he not clear, ihen?

1766:34.10 Cl What do you say?

1706:34.15 PA Yup

1706:34.70 c3 Is he notvcle;; thé;VPan American?-
1706:35.70 Cc1 Oh, yes. (emphatic)

At 1706:43.49, the Co-pilot intoned the V1 andrsubsequentiy on

the DFDR PCC the following were observed: a pulling of the

control column, with the plane nose pointing up, 16% of the way

back from a 44% forward position and from Pitch 2, plane nose

pointing up.

At 1706:46.04, i.e., 2.99 seconds before impact, increased dir-

ection toward the right is observed in the HEAD; 0.46 seconds

later, a curving of the plane to the left is seen in the Roll

116
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parameter (ROLL) and, 1.54 seconds before impact, a roll to the

right is cobserved in the Roll Control Wheel Position parameter

. (RCW).

At 1706:47.44, the Captain utters an exclematicn, while the impact

tekes place shortly afterwards.

On listening to the P.A.A. CVR, it may be deduced that its crew

saw the K.L.M.'9.5 séconds,beforevthe impact.

"rom.the actions of the Tenerife Control Tower, it may be inferred

hat

ot

heir ordering_tﬁé K.L.M. to leave the-runway by the third

. dl'

tariway wes sq»thgt_they should leave the main ruﬁway as soon as
possible and they proceed along the parallel taiiway. .‘This third
taxiway wés +he first by which it was possible to také fhé.plane
off the main runway because access to the parallel taxiway by C1
and C2 was not pcssible on account of the aircraft congestion on
thre parking apron. ‘

Later, in order to make the manoeuvre easier,vthe Controller chose
.to order this plane to continue down the right éide of the main
runway and at the end of same make an 1802 turn.

Likewise, he indicated to the P.A.A. that they should leave by ehe

third taxiway. At first there was some confusion regarding the
words "first" and '"third". But this was finally dispelled because
the Controller made the following clarification: "The . third one

Sir, one, two, three, third one."

The situation deteriorated further when low-lying clouds reduced
visibility to the point at which neither planes taxiing on the
main runway, nor some of those located in the parking area, were

visible from the tower.

Lowea



'centerlights were not operative, might prevent tHe p0551b111*y

the 1nc01ven1ence for the passengers, etc. It is also

- 47 - - T R e ow Phea o ret

It transprires from careful listening to the K.L.M. CVR that
although cockpit operation was correct and the checklists were

adequately kept, there was some feeling of anxiety regarding a

series of factors, which were: the time merglr remalnlng tc them,

to the p01nt of stralnlng the allowable llmlt of tbelr duty tlme,

the poor and changing v151b111uy which, esoec1ally as the<runway o

-.ﬁr.—,, e

of take off within the weather limits reculred by the Company),}v

observed that,'as the tlme.for cake off aoproachedv the'CaDtéiﬁ 4-

g

perhaps on account of all these worries — seemed a llttle absent -

d 1v the cockpec. Le e;quireé seﬁeral—z

he zsked the tower if he should 1eave the runway by C—l and

S“bsequently asked his Co-pilot if he shouTd do so by c-4. " oon

arriving at the end of the runway, and maklng an 180° turn in order‘7

to place himself in take—off position, he was adv1sed by the Co—pllot

that he should wait as they stlll did not have an ATC clearance- The

Ceocaﬂn asked him to request 1t “which he le, but whlle the Co-pllct K

was still repeating the clearance, uhe Captaln opened‘the thro»tle i‘
and started to take off. Then the Co-pilot, instead cf fequesting
take—oif clearance or advising that they did not yetnhave it, added
to hlS read-back, "We are now at take off." The uower, whlch was
not expecting the alrcrafc to take of¢ as it had not glven c;earance;
interpreted the sentence as, '"We are now at take—off p051t10n"(1)
and the Controller replied: "0.k., ... stand by for take off ...

I will call you." Nor did the PANAM, on hearing the 'We are

now at take off", interpret it as an ineguivocal indication of

take off. However, in order to make their own position clear, they‘
said, "We are still taxiing down the runway." This transmission

— a8 (hqu/é;n

When the Spanish, American and Dutch investigating teams
heard the tower recording together and for the first time,
no-one, or hardly anyone, understood that this transmission
meant that they were taking off. e

(1)

R AT

S RN, A

D)
1

1%
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coincided with the "Stand by for take off ... I will call you'",
causing a whistling sound in the tower transmission and making
its “eceot*on in the K.L.M. cockpit not as clear as 1t should

have been, even though it did not thereby become unlntelllglble.

The communication from the tower to the P.A.A. reguested tﬁéufl; R

latier to report when it ieft the runway cleer. In une coc?p’t s

s R

of the K.L.M. which was taking off, nobody at flrst conflrmed

receiving these communlcatlons (:ppendlx 5 ) untll the PANAM

© responded to bhe Towe*r*’e request that it ehould renort leavlng the.

runway w1th an “O K., we'll report when we're Plear v

P ...,".4_1. 2

ing thris, the X.1. M. F‘lgnt Engineer asked: Mg hs nét clea
then?" The Captcln dldn'* undersyand hlm and he rbpeabvd
"Is he not clear that Pan Amerlcan°" The ua ain rep11ed

with an emphatic "Yes" ana perhaps 1nfluencea by hlS great pres— o

tige, making it dlfflcult to imagine an error of thls magnltude on

the part of such an expert pilot, both the Co—pllot and the Fllght

Engineer made no further objections. The lmpact took plac;

about thirteen seconds later.

From that moment until the next éall to the pianes; the‘Towerr

took care of the IB-185 and the BX-387 and awaited the communi-
cation from the PANAM 1736 reporting the '"runway gléér"; ‘ I%
zlso received information coming from two pianes-located;énhﬁhe;i
parking area that there was a fire in an undetermined:blgée;on
the field, sounded the alarm, informed the Firefighting and Health
Services, and broadcasted the news of the emergency situation;

it then called the two planes on the runway, not receiving any

reply.

The conversations which took place in the PANAM cockpit and between

the planes and the control tower from 1701:57.0 were as follows:

The times were taken from the P.A.A. CVR.
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CONTENT

~anywhere right now.
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TIME SOURCE
1701:57.0 CL1736 Tenerife the Clipper one-seven three six.
(1702:00.2 .. :
jf_f} >;
1702:01.8 APP Clipper one seven tb ee six Jeneﬁlfe. -
1702:03.6 RDO-2 Ah We were 1nst“ucted to contact you and
also to taxi down the ”unuay; is that
correct? (1702 07, 4) e ]
1702 08 4~ APP A? natlvv, tax1 1nto the runuay qnc —ah— - :if
_:4uf??:;:4i<;;~ g - -leave tne 1"unway yhlrd tblrd to vou“;left
((background convers ulon in the tower))
1702:16.4 RDO-2 Third to the left, 0.K. (17:02.18.3)13V o
1702:18.4 CANM-3 Third he said. “— i» ’ -
CAN-7? Three.
1702:20.6 APP - -ird one to your left.:
1702:21.9  CAM-1 I think he sai@ first. - <
1702:26.4 CAM-2 'I'11 ask him again. =
CAM-? ¥ T -
1702:32.2 CAM=-2 Left turn.
1702:33.1 . CAM-1 I don't think they have take-—off minimums

v —— e
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TIME SOURCE - CONTENT - 3 -
1702:3%8.2 CAN-1 What really happened over tbere‘todayé“
1702:41.6  CAN-4 They put a bomb (1n) the termlnal SlT, ‘*A
right where the check~1n counuers are._: :
1702:46.6  CAM-1 well we asked them 1f we could hold and”
—uh— I gu°ss you got the word we 1anded
) - hgre ¥ % - ; ‘
CaM-X Eaxa o~
1702:48.8 . APP KLNM four eight zero fi§e h6w:mé5y texiway ~
—ah- did you pass?z
-1702:55.6 XLM I think we just passed charlie four now.
1702:598.8 APP 0.K. ... at the end of tbe.runwﬁy make:~
one eighty and report ~ah— ready~—ah— for
ATC clearance ((background conversatlon inhl-
the tower)). O _
1703:09.3 CAM-2 Tne first one is a ningty degree turn,
1703:11.0 . CAM-1 Yeah, 0.K. LEST
1703:12.1 CAM-2 Must be the third ... I'll ask him again.
1703:14.2 CAM-1 0.K.
1703:16.6 CAM-1

We could probably go in it's ah ...

191
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TIME SOURCE CONTENT ) '
1703:19.1 CAM-2 You gotta make a ninety degree turn.
1703:21.6 CaM-1 Yeah, uh. x )
1703:21.6 CAN-2 Ninety degree turn to get arouﬁd this e 4
g this one down here it's a forty five. -- ;i\
1702:28.3. RDO-2 . Would you confirm that you want thé_ :‘.w :
‘ clipper one seven three six to turn left
at the third intersection? ((1703:35.4)).%~ -
((PAA: "third" drawn out and'emphasizea)),
1703:35.1  cAM-1 One, “two. t -
1703:36.4 APP The third one Sir, one,.two;'three,“third R
third one ((1703:38.3)). %, i i .-
1703:38.3  CAM-?  One two (four). )
1703:39.0 CAM-1 Good
1703:39.2 RDO-2 Very good, thank you ((1703:40.4)).
1703:40.1 CAM-1 That's what we need right, the third one. B N3
1703:42.9 CAM-3 Uno, dos,:tres. . I
1703:44.0 CAM=~1 Uno, dos, tres. -
1703:44.9  CAM-3 Trés . - uh- si. |
1703:46.5  CAM-1 " Right i
t:f
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SOURCE

A T S %iman wy

CONTENT
1703:47.6 CAM-3 We'll make it yet.
1703:47.6 APP ...er seven one three six reﬁofﬁ leAQiﬁé
the runway. Se ' f‘.; : |
1703:49.1 CAM-2 Wing flaps?
1703:50.2 o omwl Ten, indicate ten, -ié‘aa;@g fdge_ lri_gﬂffsr
are green, e v-
1703:.54._1 CAM—? S Get that. . ‘ % =
1703:55.0 RDO-2 Clipper one sév;;>th£ée éix-k{17§;:5§.4)):
1703:56.5 CAM—? Yaw damp and iﬁstruwgnt;_ ) _
1703:58.6 CAM-1 An= Bob werll geE & Teft o-)e se = a0
1703:55.3 CAM-2 I got a left. E
1704:00.6 CAM-1 Did you? T 77 7
1704.00.9 CAM-2 And -ah- éeed a right. ' -
1704:02.6 CAM-1 I'1l give you a little = -
1704:03.8 CAM-2 Put a little aileron in this thing.
1704:05.0 CAM-1 0.K. here's a left and I'll give you

a right one right here.
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TIME SOURCE CONTENT

1704:09.7 CAM~-1 0.K., right turn right and left yaw.

1704:11.4 CAM-2 - Left yaw checks. R

1704:12.4 CarM-1 0.K., here's thne

1704:13.6 CAM=-1  Here's two left,

1704:17.8  CAM=2  Checks...

1764:19.2  CAM-2 s Gdntrols. T Tl T
1704:19.6 caM-1 Haven't seen anyijet{; Feriemn e
1704:20.3 CAM-2 I haven't either. | _ T .. i

1704:21.7 © CAN-1 They're free, the indicators ére checked. - Q

1704:24.6 CAM-2 There's one. R ‘
1704:25.8  CAM-1 There's one. ’ E
1704:26.4 CAM-1 That's the ninety degree. .

1704:28.5 CAM-7? 0.K.

1704:34.5 CAM-? ® % % o : R L

CAM-2 Weight and balance finals?

-

1704:37.7 CAM . ((Sounds similar to stabilizer trim)).

((1704:44.8))
124
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TINME SOURCE CONTENT

1704:37.2 CAM-1 We were gonna put that on four and a
half. '

1704:39.8 CaM-3 We got four and 2 half and we weigh
five thirty four ((sound of stabilizer
trim)). e

1704:44.6 CAN-2 .. - TFour and a half on the right.-

1704:46.8 CAM=-2 Engineer's taxi check™

1704:48.4 CAN-3 Taxi check is complete )

1704:50.5 CaM-2 Take—off and departure briefing?

1704:52.1 CANM-1 0.K., it'll be standard we gonna go,j;n“ =
straigh out there tlll we get thlrty— -
five hunured feet then we re gonn a make
that reversal and go back ouu;josxxég
fourteen. -:5EL$f~ w7

1704:58.2 APP -m eight seven zero five‘aﬁd clipper one-
seven ... three six, fof<your informafion,
the centerllne lighting 15 out of serv1ce.
((APP transm1551on is readable but
slightly broken.))

1705:05.8 KLM 1 copied that.

1705:07.7 RDO-2 Clipper one seven three six.

125
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TIME SOURCE CONTENT
1705:08.6 CAM-1 We got centerline markings (s only) - .
((could be "don't we)) they count the
same think as .... we need egght hundred
meters if you don't have that centerline...
I read that on the back (of this) just a
while ago. b ol = %
1705:22.0- - CAM-1 That's two. : )
1705:23.5 CAM-3 Yeh, that's forty-five there.. N
1705:25.7 CAM-1 Yeh. B .
1705:26.5 CANM-2 That's this one right‘here; '
1705:27.2 CAM-1 (Yeh) I Know. .0 -2 .1
1705:28.1 CAM-3 0.K. T S EML L
1705:28.5 CAM-3 Next one is almost a Torty-five, huh yeh.
1705:30.6 CAM-1 But it goes...  ».-0 4 T EE 0 -
1705:32.4 CAM-1 Yeh, but it goes ... ahead, I think
(it's) gonna put us on (the) taxiway.
1705:35.9 CAM-3 Yeah, just a little bit yeh.
1705:39.8 CAM-? 0.K., for sure.
1705:40.0 CAM-2 Maybe he, maybe he counts these (are)

three.
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CORTENT

TIME SOURCE
CAN-"? Huh.

1705:44.8 CAM-7 I like this.

1705:44.8 KLM Uh, the KIM ... 'fouw eight zero five:
is now ready fo‘ take off T and
we're waiting fo* our AmC cWearance.

1705:53.4 APP KLM eight seven = zero ;1ve uh you are

-7cleared uO the Papa bea“on c‘lmb to and
mai ntaln f11ght level‘nlne zers ... rlght:
turn after take o proceed M;th headlng

. - zero four zero unt11 1nue“cepg1ng the
three two -¢ve_*adia1 f‘ om Las Palmasr
VOR. ((1706 08. 2))' Gog he
1706:09.6 KLV £h roger sir we're cleafed to the Papa.ﬂ

beacon flight leVeinhiﬁe zero‘ right

turn out zero ;our Qero un 1 in ter:ujg’

cepting the uhree two flve and we're

17.933.j

ow(at take off)- ((1706'

From the foregoing it may be inferred that the PANAM crew at firsf

haiﬁﬁiiculty_in understanding '"third", thlnk*ng that 1t was "flrst"

In any case, the Co-pilot
at 1703:36.4 as'the Tower Controller told hlm.b "The third Sir, one,

two, three, the thlrd third", and the Co—pllot conflrmed this at

1703:39.2.

G

~

" As a result of the poor visibility, the crew had difficulty in
localizing the exits from the runway whose p051t10n they et e
were following on the little map that they had with them. Never--

theless, at 1704:26.4 the Captain identified C-1 (which is the 90 / '

- asked again and this doubt was dlspelled

e

-
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degree exit). t 1705:22.0, they also identified C-2.  Then,
perhaps through error, or thinking that C-4 was an easier exit

than C-3, they overshot the exit ordered by the Tower.

wid

From Apendix &, which gives the time correlaulon between the
conversations taking place with the tower and ‘nSﬁde bhe K .M.

4803 and Clipper 1736 cockpits, as weTl as the datz cobtained from

the K.L.M. 4805 DFDR during the last 88 seconds before impact, thev -
\ ) IR " - e v o

following may be ascertained:

When, at 1706:17.9, K.L.M. 4805 fin shed readlnc DaCk the ATC

N e T o e es i T

clezrance given by the control tower and-addedT "Wb ﬁ*e ﬁow L,,__,

ez meems T T mes = - e -

teke off)" and before the Qontréller»fvnlshéd the sen»ence .
"O.¥%..... stand by.for téke cff, T will call you¢", on‘y ..k"i_
is heard in the PANAM cockpit. The pilot saySf>A;"No ‘uh ...
and the Co-pilot says ”Ana we're still taxiing down the funway,

the Clipper one seven three six..." (1706:23.6). These

communications caused a shrill noise in the K.L.M. coc it which Al
2 ..

lasted aprroximeately 3.74 seconds.

During this time the K.L.M. take—off EPR was reacﬁéd and stabilizedv

(1.39 to 1.42).
At 1706:25.6, the Tower Controller gave PANAM confirﬁ%%iéﬁ.in the
following manner: "Roger alpha one seven three:six réport the
runway clear'" - to which the PANAM repliea at 1706:é9:é; "0.K.,
we'll report whén we're clear." The tower replied, "Thank you",
but the K.L.M. had already started its take—off run. vThe

PANAM crew saw the K.L.M. plane approximately 8.50 seconds before
the impact. Amidst logical exclamations of alarm they acceier-
.ated in order to try to get off the runway, but the collision

was already inev;table.
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CONCLUSIONS

From all of which it may be ascertained that the K.L.M. 4805
Captain, as soon as he heard the ATC clearance, decided to -take .

off. : 1 e ; 771 ven = g

The fundamenrtal cause of this accident was the fact that the

XK.L.M. Captain;

~ _ _ o LR
1.!Took off without clearance. S T

2. Did not obey the "stand by for take -off" from the tower.

3. Did rot interrupt take off on learning that the PANAM was still"_

on the runway. b PRt e L Ly e F
4. In reply to the Flight Engineer's query as to whether the
PANAM had already left the runway, replied emphatiqallyfin_f

the affirmative. ) At - S

Now, how is it possible that a pilot with the technical capacity
and experience of Captain Veldhuyzen Van Zauten, whose sfate of
mind during the stopover at Tenerife seemed perféctly normal and
correct, was able, a few minutes later, to commit a basic error

in spite of all the warnings repeatedly addressed tovhim?

An explanation may be found in a series of factors which possibly

contributed to the occurrence of the accident.

1.—- A growing feeling of tension as the problems for the Captain
continued to accumulate. He knew that, on account of the strict-
ress in the Netherlands regarding the application of rules on the

limitation of duty time, if he did not take off within a
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visibility'which 1t allows can be 4a1rly acvurately measured but

IhE“E¢OTe cause suddeu and radlcal changes in v1s*b1‘1ty. The . .

relatively short space of time he might have “o interrupt the =
Tlight - with the conseguent upset for his company and inconven-—
ience for the passengers. Moreover, the weather conditions .in

the airport were getting rapidly worse, which meant tﬁat he wouldg';

either have to take off under his minima or eTSe wa*f for bettef'

duty-time l’mlt-;b , o . >{@ i;1$f1f§:yhnf s i

2.~ The special weather condlulons in Tenerlfe must also “be’

e ey R s

considered & factor in themselves.~ What f*eqqentlv makes v*51b 11ty

'-difficuit ié not. actuaWIy -og whose den51ty and therefore the vﬁ.'-'"-i

i S EIBEE «—ﬂ-—«:—.a,«.»:. Eakaat

‘ers of low—1v1nc c’oudt wnlcb a*P-blowr by the w;nd ana

latter can be zero meters zat certaln moments Pnd chance bo 500 T
meters or one kl‘ometer in a short space of tlme, only to revert
to practically zero a few moments later. These condltlons i w wmn

undoubtedly make a pilot's decisions regardlng take—off and landlng

operations much more dllflcult.

3.~ The fact that two transmissions took place at tne Same ulme._<

The "stand by for take off ... I will call you" from the tower*;““
coincided with PANAM's "‘we are still tax11ng dOWﬂ the,runway",”

which meant that the transmission was not recelved with all the ;1:*

clerity that might have been desired.. The whlsullng sound whlch”

’

interfered with the communication lzsted for about three seconds.xE

The following must also be considered factors which contributed

to the accident: . =

1.~ Inadegquate language. When the K.L.M. Co-pilot repeated the
ATC clearance, he ended with the words, "we are now at take off",

The Controller, who had not been asked for take—off clearance, and
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was. C 3 or c-4, if 1t nad any doub*s, -and uhls 1t ald not do.fﬁﬁ

it was taxiing on it.

who conseguently had not granted it, did not understand that
they were taking oif. The 0.K. from the tower, which preceeded
the "stand by for take off" was likewise incorrect — although 1rrele—i"¢.

ey

van*t in this case because take off had al eady started about_51xJ~._'“

end & half seconds before. : _’, RPN S

2.- The fact tha®t the PANAM had not left the ruﬂway at tne tnlrd

This plane should, in fact, have ccnsulted w1th

intersection.

the tower to find out whether the third 1ntersectlon referred to

However, th’ was not very relevant erther 51nce DANAM never

reported the runway. clear but, to the coneraryt twice adv1sed that—-.

3.- Unusual traffic congestion whicﬁ obliged the +ower tb carry'fﬂ

’»-v,;--r - oo § ol e et

out taxiing manceuvres which, aluhougn stauuuory, as in the case- of -

having planes taxi on an active runway, are not standard and can‘

be potentially dangerous.

£l though con*rlbutﬂng to the accident, the fo‘low1ng occurrences

must not be considered direct factors in it: tne bomb 1nc1dent S

in Las Palmas, the K.L.M. refuelling, the latter s +ake off at - .

reduced power, etc.

RECOMMENDATIONS

3.1 Placing of great emphasis on the importance of exact compliance

with instructions and clearances. =7 : R R L

. . / &
3.2. Use of standard, concise and unequivocal aeronautical language.

3.3. Avoidance of the word "TAKE OFF". in the ATC clearance and PR

adequate time separation between the ATC clearance and the

TAKE~QFF clearance.
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