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Mty STeRIO DE TR
v COrUNICAaCIO
cUbot CRETARIA DE AVIATION CTiVi Madrid,

-

FORTES
“ES

16 de Noviembre de 1578

DIRECCION BENERAL DE THRANSPORTE ALREO

COMISION DE ACCIDENTES
|

mp./

Mr. E. Douglas Dreifus

NTSB
WASHINGTON, DC 20594

U.S.A.

Report on the accident involving aircraft

Subject: Correction of the
and BOEING 747 N 736 PA of PANAM.

BOEING 747 PH-BUF of KLM

Dear Sir: , : ,
- Please note following corrections: C e
s  _— On the cover and on the first page the 4th line reads: o
T w737 PA DE PANAMY . Tomm el o

it should read"

" N 736 PA DE PANAM".

— On page 58, cause 3, of the english report which due to én»error in
the translation reads:
w3, Did not interrupt take off on learning that PANAM was still on

the runway"

It should read:
w3 . Did not interrupt take off whén PANAM reported that they were 7

S o still on the runway'. -

Kind regards,

Fdo: José Bellido Grela :
_SECRETARIO GENERAL- ' i
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COLISION AERONAVES
BOEING 747 PH-BUF DE
K.L.M Y BOEING 747

N 737 PA de PANAM

EN LOS RODEOS (TENERIFE)

EL 27 DE MARZO DE 1.977

—0~0—0—0—0~
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Monigue Ven Llanschoi, who remained in Tenerife.

When las Pzlmas Airpert was opensd to traffic once more, the

P.A.A. 1736 crew prepared to proceed toc las Palmas, which was

&

the flight's planned destination.

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

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

2 - the congestior

3

caused by the number oi flights diverted to T

¥

Tenerife, they discovered that it was blocked by K.L.HM. Boeing

P

747, flight 4803, which was Joczted between P.E.A. 17386 ané the -

by the K.L.M., reaching the conclusion that it was insuificient

in order To let P.A.A. 1738 pess by, obliging them to wait until

the Zormer hzad started to taxi.

The P.A.A. 1736 passengers did not leave the pleane during the

whole time tThat it remzinec in thsz airport.. o i

K.L.M. 4805 celled the tower zt 18538 reguesting permissicn %6 =~ .

- taxi. = It was auvthorized to do so and at 18386 reguested ¢ . . -

- . - - -- +

. . backtrack on runway 12 for take off on runwazy 30. - "The tower
controller first cleared the K.L.M. to taxi to the holding posi-

tion for runway 3C by taxiing down the mein runway and leaving

it by the (third) texiway to iis left." K.L.M. 4805 acknow-
ledged receipt of this message irom the tower, stieting tha
was at that moment taxiing on the runwzy, which it would leave

irst texiway in order to proceed to the approach end of

+
.
.
[
["H
cf
B gyt s L e i ey e

g
5
[¢.]
Fh

ct

»

runway thirty. The tower coniroller immediately issued an |

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

of the runway, where it should proceed to make a back-~track. -
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‘ Private Piloti's Licence Nc. 708, issued 21.6.1847
Commercial Pilei's Licence No. 50-10, issued 18.4.1950

Flight Navigator's Licence No. 63-24, issuad 6.8.1953

Transport Pilol's Licence No. 56-20, issued 18.10.56

until ©20.6.62

Douglas DC-3 28.8.51

Convair CV 240/340 23.8.52 - 20.6.62
Lockheed L74%/1029 1.10.52 }ﬁ  20.6.62
Dougles DC-€ ~  12.2.57 " 20.5.62
Do;gias Be-7¢. 6.6.57 " 20.6.62
V. Vi;céﬁnt 803 | 11.6.58 vt 21.7.67
Dougies DC-8 16.3.67 " 9.6:71
Boeing 747 | 23.1.71 n  16.6.77
Fiyiﬂg exparience

Total flying time a2s 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 proficiencyv check:

178
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On March 17, 1877, at 23,

=.

) ’ ) , totzl cvcles: 2,822 7
- - No. 3 -— Serial no. P 862258 CN : +total hours: 1%,511

Not included are the flying hours “rom JFX {John .

T

-f hours).- ’ . - ) . B
‘ 17 Sl N

west of the approach end ¢f runway 20.




- 1e —
€.- Teletipe Zor route wesesther irnfcrmestion.
tower controller when the
- zpproacn Te the runwzy in service is in sight. Otherwise,

done by an observer in the wszather obs

4]

rvation tower.

. '~ — Horizontzl and slant zporoach - - - -
— Runway ,
R . o ) |
- Texiway . . ) . - - - .

Lppreoach slant visibility: 7 Tc 8 kilomevers

- [ by . T oo T I 1 e K - 5 .
Tresent wezther: . _— . Intermitisznt lignht rain and fog

Dew point: 132 C

OAM 2T epprozch end of runway 30 aif 15:43 rcurs

horizontal : -~
Approach/visibility: 8 to 10 lkilecmezers




Runwzy 12 zpproach end:
Temperzture: - | - = : o

Ny

~)

Pressnt weather:
Cloud coverzge:

ignt rain end fcg paiches
~e . e ~ -
B gt zeroc meters, 2/8 =z

meters, 2/8 zt 80 me=ers.
CAM at aporoach end of runwazy 30 2t 17:02 hour
Approach horizontal wvisibiliigy: 0 meters; intermitient
Runwzay visibiiity: 0 meters
fpproach slant visibility: 0 meters; intermittent

8§ b,
9

Mo,

186 :

«t

ur

th

.t

;5



Temzerature: 122 C

CAW et zZporoach snd o runwey 30 2t 17:10 hours
Approach horizontal visibility: 4 to 5 kilometens; intermittent
. 7 kilomezters
Funway visibility: 1 kiiometer
. A
’ Approach slant visibility: 4 to 5 kilometers; intermitient <o
D Present westher: . _;
- paiches L
t" Cloud coverage: : 3/8 at zerc meters, 2/ =t 20 matTere, #
L - 2/8 at 0 metsars. i
. !
—t
i
-~ ki - b f
CAM 2t zpproach end of runwav 30 a2t 17:25 hours - i
i
' - . s - * i
fpprcech horizontal visibility: 1 kilometer, intermitient 3 kilo- ]
:
T ’ v meters :
; i
300 meters il
1 kilometsr; dinTermitient 3 Lkm. i
i
Light rzin and fog vetches :
~Cloud coverage: 7/8 at zers meters, 1/8 2% 30 metars {
. : - ) 3
;
QfM 2t zpproach end of runwav 30 2zt 18:25 hours .
Approach horizontal visibility: 100 meters it
Runway visibility: 100 meters
Loproach slant visidbility: 100 mezters :
Present wezather: Light rein and fog patchas ¥
¥
Cloud coverags: 8/8 zt zero maters g1
Field altimeter setting (QNH): 1022 Mb. {30.19 Hz.) |
Sea level bzrometric pressure
(0Fz) =unway 30 approach end: €30 Mb,
A.D.: S43 Mo,
Runway 12 approach end: 843 Mb,




. -
- 217 -
T~ ~
Temperzture 13 ¢
Dew point 132 ¢
- c . s -
1.8 Aids to naviz=ziion

Bendix RN£-25C 108-117, 23 ME/Z 3 systems
Marker Ezzcon - - - = .
Bendix MXL-22C » .75 : - ME/Z i-systam i

lins 51Y-7 190-1750  Ku/z 2 svstems

DME _ _ |
Collins 850 -3 1000 MH/Z T2 systems

ATC Radzr ZBezcon . R H
Collins €21£-3 i1030-1090 MH/Z 2 srstiems

Wezther Zadar )

Bendix RDR-IF £378 . C.MR/Z " 2 systiens

nadio Aitimeter )

N
T W
Q
o)
7
<
R
w

.Systems.

o Carousel IV 3 svstems

t Rezscues-29 121.5/243  MH/Z 4 systens ;

The aircrafit was equizped with =he following aids to A
3
navigation: =1

188




ADF Collins 51Y2 ) 2 systems
D~ME Collins €21A-3 2 systems
VDR/ILS Collins . B51iRV2B 2 systems
R;dar : (AVQ—SOX)- _
RCA MI-582041 2 systenms
- 4 Fadio Altimeter Bendix = 2LA-514 2 systems
Radar Beacon Collins 621A-3 2 systems
Iner{ial Navigatioﬁ Delco 7883450-041 3 systems
System . A Elect ] IR -
1.9 COMMUNICATIONS . E - g:}é‘
- 1.8.1 ¥.L.M 480: - B - R

The aircraft was eguipped with the following communication
1 g

instruments:

HF COM

Collins 61 8T-2 2-30 MH/Z . 2 systenms f
VHF COM -
Collins 618M-23 118-135.87 MH/2 3 systems

3 Selcal

L : Motcrola NA-135 Z;Dual Dzcoder

Cockpit Voice
4 Recorder {CVR)
- Sundstrand AV-557B

-~

system ;

i 1.9.2 P.A.A. 1736

The aircraft was equipped with the following communication §

instrumerts:

Descripntion Make Model No. of systems
f VHF King KTR-9100A 2 systems
HF Collins 61782 2 systens N
. Audio-Interphone Ford 1-X00-185-3 1l systenm
Selcal ' Motorola NA-126AV 1l system

189




e 2rproach end of runway 30

e o 5 e PRI B Y M.
»s near the Intersection of taxiway 3

was squipped with the following radic-—

was egulizped with the 6llowing visuzi '

In service

" " (that of runway 12

was being +tested)

¥

1o
cr
o

the fcollowing bzacon mark

[
3
i3]
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in service

" 11

~es = K -2 I - : -
runway centerline lights were out of service (NOTIM II 22/77).

=3 N Y cOommitrY e el ~ A3 = - % 3 :
ELr—-grount COMmunilCeTlon Tadlo reguencies 1n service 21t tne
= ‘o — Y~ - L. - i

£ 03I <The acclidant were a2s Iclilows:

. .
18'7 Mc Zor Texiing - . -
YT Ay T A u e + o+ =3 o -
e following N2TAMs were In force at the time of the accident,
rzgerd to the Leos Roceos Alrport radio-zids 228 zir-ground
Isuel and communiceticn zids. - -

Q

n 15.3.77, NOTAM I, National no. 543, Internationszl Ko. 382

conteined the following text: "Runwey 12/30 centerline lights
out oI order until further notice." This NCTAM was chan

to NOTAM Ii-4, no. 92/77 on 13.3.77.) )
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RADIO (Appendix 23 )

z) Redio channels recording

The radioc channels recordin

i
b
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U
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'
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posts in the followingz mznmner:

' 0391

- T e - = - - d o o g
- Lo i
e 2 R N . - . "o - ~t 7 3 b .
cencelined The Iollowing Texts '“reguencigs 12MF and 1187
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e T - b) ‘General Rzdio Recording e
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- All the signals received by the Tower raceivers, : -
whether coming or from the airport's N
cwn ground iransmitiers, azre recorded at a point

immediately before the radio control system, indi- V”

cated in the "Ax lines record" diazgram.

conveniently mixed znd f2d inito Channel 12 of =he iat

- sty

magnetophone.
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being convenlantly mixed ani

2 a Fad el - ~ -
£ i The ICiiswing manner: |
- t
. {
. 1
.- i
13
Channel 2 5
- ]
: i
s : z
Crhannel 3 ’ - o -
: . ) co - T
~ !
Channel 4 B :
1
i )
e [ - - - . '
Channel 3 - s L. - . - ‘
Mo -
u..:‘..-r’.e.". 6 - 7
b
&zne.opnone records the time siznals. N :
.
. '
‘\ - = - =
- I
S_RUT S13gw- —h= £ng
3Ur, flight number 4203, was
2 ema A T PP Al S+ h
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they hed to cross. the very

Firally, they saw a bright light through the feg and when they

came closesr, although they were as yet unzble to ses ths flanmes,

5.

When there was a slight clearing, they saw “¢cr the first *ine

-ty

that there was 2 plane totally envs}o;ped in Tlames, the only
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fire.

to put ocut the

in order
ks

1

- 2 Walter Yankee 4,200 1. water and 840 kg. foam Turre
Truc

used

were



- BT T N T apee = - ] ~—— - 2 o =¥ o T . L T, v &
-~ 3 Valter Yanhize 3,330 1. wzter znd 850 ¥vz. fcan Turret

eyl

Truck

- 1 Internationzl 5,8850 1. water and 600 kg. fcam truck
. -
- 1 Internazticnel 759 kg. fozm truck {(dry chemicel)
— 2 land Bover 250 ¥z. powder firsi-zid vehicles -
One Wzlter Vankee turret truck was oui of 2s inZicated
in the NJOTAM.
b) Treirninz of Teom
. : 3
3
A1) eguipment is testeld and perscnnel are orilled three Times - o
. - ) | o
- - - - - it
a month with Fire—pit exercises znd &ry runs — with a con- 4
- - g"
stant view-to azchisving optimum iess as well as maximum H
- - .
_iR.
. ;
8
£
4
1
i
Eight men are regularly kspt partially suited during peak ki
Ha
airport traffic periods. In practice, two men are ready (B!
. ; N ~: . . . \ e %Iﬁ
at 211 times and 2ll the fire staticn Trucks are reagy Ic o
roll within 230 to 45 seconds after the elerm sounds. 4
_b-:.
2escue an? survival b 1
i
.4_
There were no survivals in the K.L.¥. aircrzft, even though the
(=)
impact both zgainst the PANAM and against the ground cculd not BE
g g _
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The gernsrzl plan of svacustion worked very much in accordance
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seguencas becauss, when most of the people arrived, the P.A.A.,

injured had already beesn evacuatad, and 2 traffic jem occurrad
.which coulé have made the providing of further help more

In the investigation of this accident, the following tapes play a

very important role:

LN ; - iy co s Bos
American Zoeing 747, N7362%, and the cther to the ¥.L.M. 3oeing

747, PE-BUTF; the two cockzit voice reccrders (CYR), one of which
also belenged to each plans; and the Tenerifs Control Tower

transmissicn tapes.
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DFDR and CVR were 1

<

SLKNAM DFDR was located in

[
m

Lt

cover was
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heaths
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The tellion e
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not burned andé he
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have been

rcbably
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temperatures of 4002 to 47&¢

to which the cover

steel disc covering
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was sudject wzas

the upper resl,
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The whole of the tzpe except for the lasi six meters was on the
bottom reel. The z2ccident deta were on track 1.
DFDR tapes are made of 2 materizl calisd Vicalleoy.  They

.04

1877) were intact, as were the four screw seals for ths bex (S/N
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Thezre wzs nc proolem with playbeack. The dzta wsrs ipund betwesen |
’ 4
; 103-113 meters con Irack 3. .
E 3
The DFDR LAS <tape is bzsed cn Mylar, with en instrumsnietion grade
- 1.0 mm. thick, 0.64 cm. wids and zpproximetely 145 mzters long (of
‘
k
- |
£s previcusly stzted, the Pan American plane CVR was an A-100, with
!
its identification plate missing. Pan fmericen records show that
the sz2rizl number was 504, This rairchild CV2 wes conly tlackened. .
o
|
The tape was remcved, copied and transcribed in accordance with ¥
e
]




TR E e s et e s e T T Ree wm T At e S AN TS e G wlomepan vl A & -

threes channels ars recordz2d the communications from ths

- e s D

N.T.S.B. lzboreztories, zs the U.S. Airline Ccmpanies had not

Like the Pa&N2M CVR, this CVR nas four channels, which are: .

— Channel 1 Flight Engineer's communications

Channel 2 Co-pilot's communications ] : }

-~ Channel 3 Captain's communications .-

T areza.

— Channel 4 Sounds in cockp e )

yo




N.T.8.2. iaboratcriss. / o
[

control Tower tTepe azvailable. The originel is in the hands znd
undsr the custoly of szid Authorities. . problem zrose when an
eviempt was maCe To correleiz the times of the tower tzoe with

icn in the

The GMT time wag determined by‘meang of a trénscription of the .
‘tower tape, whese chronologzy it was possible <o ascé:tain with an
“plane's 400 Hz. enerzy was syncnronized with the zudio laborztory

clock and, thereicre, with the rezl time. TE& PLNAM CVR times

were tithe most accurate during the initial pericd, on account of | . - A

. o : ! N T " ) N -

the Sundstfgnd B 537 2 recording method. The degreg of error is - ; 1.
negligible.. The Sundstrend tape is noticontinuoué, but.rather ’
‘reversss its direction every 15 minutes.

The tepe's basic time reference was determinad by simulianecusly

recording the CVR and a digital wztch on a video tape. ]
Sutsequently the Spanish Authorities made cories of the control -
tcwer tape available; these did not give rise to time ccrrelation %
problems. ' ' s




ol Dutch crews.:
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time linit exactly must have consti important psycholcgical

2.~ Those who sarviced the K.L.¥. plane in
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felt a certein subconsciocus - though exteriorly repressed -

badly, with the possible sutspension oi the Lzs Pelmzs-4msterdzn
flignt and the resuliing alitereticn of each person's plans, which

cther pessible sources of

ch
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lzteneses such as ATC celeys, as Palmas, etc

- - . . - - - . -
. - -

.1. Care.= This can be divided into voluntary and involuntary,

w

or subconscious. The increase in one brings with it a

- —_—

- - decreas2 in the othsr.’

~Visibility both before and during the accident wasivery
varigble. It changed from 1500 to 300 meters or less 3in
vVery shor% periods of time. This undoubtedly caused an
increase in subconscious cere to the detriment of conscious

- "cere, part cof which was already directed tpward'take—off
preparation (completing of check-lists, taxiing with
reduced visibility, decision to take off or to leave the

ok

runway clear and execute a difficult 1809 turn with a 747

ori & 45 meter runway, in fog).

2.2. Tixation.-

Two kinds: a fixation on what is seen, with & 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 taking off as
soon as possible, or by tésting the visibility once again

and possibly refraining from taking off (2 possibility which

certainly must have been considered by the K.L.M. Captain).

3.3. Relaxation.- 1.07

o

PETN




vigibility {a2s proved by <the CVR, beszzuse shortly befcre -
. erriving et the runwsy epproach they furned off the wind-
) screen wipers), the crew must have felt 2 sudden Teeling of
relied wihich increased their desire to finslly overcoue
The greound pretiams: h¢ desire to b= zirbcorne.

i
4
4
3
2
b

According to certezin studies, these have a dslsterious . . :
gifect on man's intellectuzl pesrformance (e.g.J»4QO—cycle - ﬁ

alterrnative current waves in zn zircrafi). :

- ' ) - Cs SN e

i o ~ F

NO3 2nd Vit =3 A :

Noise and vibrztion.-— - v ;
R f

. ; i

Their level is cquite high in a 747 cockpit. , :
Other possibie causes,- i

i

Route and pilot-instruction experience.-

Although the Captain had Tlown for many y2zrs on Turopean :
ané irtercentinental routes, he had been an instructor for B

more than ten years, which relatively diminished his famili-
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- - MCTR Ly = - - = =0 Al
ying. moresver, on simulated Ilights,

issues take-oif clezrances, in many cases no commusications
- wheatsoever are used in simulzted flights, and for this reasnsn

take off tzkes place withcut clszrance.

.

5.2 Authority in the cockpit.~-

2 ANALYSIS AND CONCLUSIONS o
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'rpcrti(Canary'Islands), and "for this reason

STITIEE R st

threat of a second explosion, much of the iraffic arriving

By

I LRI s SR

S

at Las Palmes Airporit was diverted to thaet of Los Rcdeos on

Tenerifs Island. For this reason, the parking zrea a2t the :
‘ latter airport was saturaited with planes.

The K.L.M. 3oeing 747 PH-SUF arrived at Lcs Rcascs Airport at

13:38 and was parked at the end of the taxi runwzy nex:t to a - L
Breathens Soeing 737 (SAFED). Subsecuently, a 3ierling

-

Boeing 727, a SATA DC-8 and the PAN AMERICAN 747, N1736,

were parked in the same area.




W
o

The PANAM Boeing 747 wnich arrived at los Rocdeos Airport at
epproximetely 14:15 was parked on the texi runway next to the
ztove-nenticned Bresthens Zceing 7327, Sterling Boeing 727, SETL

A ‘ DC-3 and the K.L.M. Boeing 747, PH-BUF, which had arrived at Llos

rodeos Airpori at 13:38 h.

nce Lzs Fzlmes Airpori had been recpened, the PANAM N1735 plane

(@]

callied the tower reqﬁesting permission to start up its engines;
‘in reply, it was told that the;e w&S no ATCrdélay, but that they
could have pfeblems'ﬁaxiihg &1acpotnt-of'ﬁhe K.L.M.'ﬁlase whidh_
vas anead of 5%;.a557£5at taxiing on the taxiwéy would not be
Tossible on account_of»the gircrait conge tion on‘the mein zpron.
inceec, -wnen the time came to taxi,:the PANAM'was forced, on
account of the position of the K.L.M. which was blocking its way,
to wait For the iatter’s departure. The three other planes

perked there had alrezady departed.

Lpproximately one hour lzter, XK.L.K. 4805 réquested an ;stimated
'departuré time. They s2id that they needed to refuel and that
this would teke approx;mately 30 minutes. They filled up with
35,500 liters, wnile the passengerz remzined on bocard. Later,
- .thg K.L.M. requested permission to start up its enéines, end then

clezrance to taxi.

- It wes cleared to taxi towards the holding position of runway
12 and to change its surface freguency of 11B.7 to the approach

fregquency 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.
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fr. If we ¥Eer 1o nincé thecx
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, adsout 35 minutes durav
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- which took placs betwesn X.L.M: £805 zand ithe
control tower until the plane started to texi on the mzin runway
were as Follows: 7
The Times zre thoss teken from the K.L.M. CVx. s
. .
. P
- N ’/'
-
TIME SOURCE CONTENT
1€58:14.8 KLM 4803 Apprcach ¥LM Tfour eight zero five
on the ground in Tenerife. .
i p.-r-7~_n-— . . - i i )
1 1853:21.5 .- APP _ ELM - ah - four 2ight zero “ive
Roger.
1688:23.7 KiM 4805 We reguire back track on cne two

1658:30.4 APP

1658:47.4 KLM 4805

0.K. four eight zero five ce. caxi
«+- to the holding position runway
three zero taxi into the Tunwzy and

away (third) to your

runway



TLME SOURCE CONTENT 1
1
4
1
e
. ;
APP .
1858:04.5 LM 4803 E
13535:10.0 XL¥ 4803
188¢:15.8 APP
182¢:28.4 XLM <4805 Lppreach, you wani us to turn left
) . texiwzy charliz cne? :
3
1522:32.28 LPP Negative, nsgative, taxi st gnt 3
anead - ah - up ©o the end of the,
- runway znd make '"back track”. : ¥

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

hts were in servica because, as the weather con~

ditions wers becoming worse, ne wished to have this infcrmaticn

T Y

in connection with the minimum recuired take-oif conditiosns.
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At 17:17.79, the C

endgd.
At 1705:11.08,

£Y 1705:12.25,

thrust.", ending th

The following#wacs

1706:112.7C (

the LONG that

1706:13.99 (35.04

a2bove the figures

— L5 -

ended at 1705:08.¢. AT 27058:07.32, i.e., 0.7 secznds before

the message encded, the zircrait Czptein seid, "Yes", zngd 44.3)

seconds before the impact the nos. 3 2nd 4 engines siightly

increased thszir LFz. .

At 1706:0¢.€ the Co-pijot repsated the ATC instructions given

b5v the Tower Controller, S 235 follows:

TIME SOURCE CONTENT - -
©T1706:09.61 KLM £805 {RD 2) Ah- Roger sir, we a2re cleared to =

o T 1 ~" - the Papa beacon Flight level nine =~ -

- . zero, right turn oui zero four zero
until intercepting the thres Two
five. we are now at teke off.

c-pilot's repetition of the ATC insiructions =
f ’ . S P - ;
i ',_i . - - - N
i ) Yool om0 -
trakes in the K.L.M. 3805 were relesséd.
aircraft Zaptain said, "Let's go ... ¢héck
is sentence at 1706:16.11. -

irom the DFDR data: -

zscertained

2 it -was deduced from

seconds before impact):

plane began to mcve with longitudinal accelerztion.
be

2conds the EPR have risen

fore impact):

for idliing (1.12-1.12-1.14-1.14).

o114
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1706:14.94 (34.02 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 reached was 6.802.
Air speed was increasing (46.41). : DirectionAstraightened out.
From everything that happened during this time, it is ééen that .

while the First Oificer was repesating the ATC instructions given

by the bontroilé},iK.L.M. 4805 had already stérted its ground:, ; e

run, while at 1706:14.00, moreover, the sound of engines starting

te accelerate is observed. - o o tein - . - S

i i T e R AowN D

AT 1706:18.19, the Controller réplied to the read-back of his
ATC clearance in the following way: "O.K.", fnd at 1706:20.08,
i.e., 1.89 seconds later, added: “Stané by for take off ...

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

During this time, at 1706:19.35, the K.L.M. 4805 ta&e—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."

R e T v




This was audible in the K.L.M. cockpit.

The message ended at 1706:28.89.

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

(R

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

TIME SOURCE CONTENT - .

1706:32.43 | | s . 11 'Is he not clear, iﬁen?

1766:34.10 c1 What do you éay?(7

1706:34.15 PA Yup

1706:34.70 c3 - Is he notvcle;; thé;Pa; American?
1706:35.70 c1 Oh, yes. (emphatic)

At 1706:43.49, the Co-pilot intoned the V1 andrsubseéﬁéntiy on
the DFDR PCC the following were observed: a pulling of-the
control column, with the plane nose pointing up, 16% of the way
gack 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
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parameter (ROLL) and, 1.54 seconds before impact, a roll tc the

right is observed in the Roll Control Wheel Position parameter

. (RCW).

At 1706:47.44, the Captain utters an exclamaticn, 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. 8.5 séconds,beforevthe impact.

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

hat their ordering,tﬁé K.L.M. To leave the-runway by the third

ot

ta-iﬁay was sq»thgt_they should leave the main ruhway as soon as
possible and they proceed along the parallel taiiway. .‘This'third
taxiway wés +he first by which it was possible to také fhérplane
off the main Tunway because access to the parallel taxiway by C1
and C2 was not possible on account of the aircraft congestion on
the parking apron. -

later, in order to make the manoceuvre 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 '"thirgd". 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.

PER.
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It transpires 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 m;rgln remalnlng tc them, =}

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

the poor and chanclng v1swb111uy which, esoec1ally as the.runway B

‘centerlights were not operative, migﬁt pr evcnt tﬁe p0551b111*y

ERIS A

of take off within the weather limits reculred by the Company),»r_;

the 1nc0ﬂven1ence for the passengers, ete. It is also

observed thax,'as the tlmevfor uake o-f amproached- the'CaD+éih ;-

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

- . ’H.
t,ves‘ d 1ﬁ the cockpev. Le e;quirec several

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

subsequently asked his Co—pllot if he should do so by C—4 :-'On“‘"J‘

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

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

that he should wait as they still did not Lave an ATC clearance. The )

Captainrasked him to.request‘it which he le, bLu whlle the Co—pllct -

was etil‘ repeatlng the clearance, uhe Captaln opened the throbtle: )

and started to take off. Then the Co-pilot, instead of requestlng

take—oif clearance or advising that they did not yefnhave it, added

to hlS read-back, "We are now at take off." The uower, whlch was

not expecting the alrcrafu to take of¢ as it had not glven c;earance;
‘llnterpreted the sentence as, '"We are now at take—off position"(l)

and the Controller replied: "0.k., ... stand by fef take-pff e

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

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

take off. However, in order to make their own position clear, they‘

said, "We are still taxiing down the runway." This transmission

N P Y g‘«

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 taklng off. [T

(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 reception in the K.L.M. cockpit not as clear as 1t should

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

The communication from the tower to the P. A A reouested the J~;'“miﬂ-u

latter to report when it ieft the runway clear- In bne coc?pﬂt o

e T e

of the K.L.M. which was taking off, nobody at first confirmed

receiving thesé communications (nppendix 5 ) until the PANAM

-resoohded*td‘the ToWer‘a reguest that it ehould reoort leawing the .

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

e e w T ...y..,,a

ing this, the ¥ .L h. Fvig .t Engineer asxed- "”*' he not'd’eai

Then?" The Captaln didn'* undersuand him and he repea»ed

"Is he not clear that Pan American°” The ua ain re Tled STa e
P

with an emphatic "Yes" and perhaps 1nfluencea by hlS great pres— e
tige, making it difficult to imagine an err or of this magnltude on
the part of such an expert pilot, both the Co—pilot and the Flight

Engineer made no further objections. The impact took place'

about thirteen seconds later.

From that noment until the next call to the plane » the‘ToWerr

took care of the IB-185 and the BX-387 and awaited the communi-
cation from the PANAM 1736 reporting the "runway elear"; I%
zlso received information coming from two pianes-located;in”ﬁhe;
parking area that there was a fire in an undetermined;blaée;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.

AL A o
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TIME SOURCE CONTENT
i70l:57.0 CL1736 Tenerife the Clipper one-seven fhree six.
(1702:00.2 .. ito -
1702:01.8 APP Clipper one seven tk ree six Jeneﬁlfe. Alc'F:i
1702:03.6 RDO-2 Ah We were 1nstructed to contact you and T
also to taxi down the ”unuay; is that
correct? (1702 07. 4) _—
1702 08 4 ~ APP A? natlve, tax1 1nto the runway ano —ah— "'if

e i T e Bt e L

1702:16.4

1702:18.4

1702:20.6

1702:21.9

1702:26.4

1702:32.2

1702:33.1 .

RDO-2
CAM-3
CAN=-"
APP

CAM~1
CA¥—2
CAM-?
CAM-2

CAM-1

-leave tne runway +hlrd thlrd to vou“_left

((background convers ulon in the tower))

Thirdvto #ﬁe left;:ajg%v(}7iqg.iéési;:t i.‘
Thirg he saidfi?f};: ;
Three. Ti : ;
‘ —i?d one ﬁo ybur lé#fi;

1 think he said :;fft;u5? : :
_I'll‘ask Him aga;n.vz :
e " 7_ - ) _T‘¢

Left turn.

I don't think they have take-off minimums

~anywhere right now.
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TIME SOURCE - CONTENT - B -
1702:38.2 CAM-1 What really happened over thereltodayé'
1702:41.6  CAM—4 They put a bomb (1n) the 'termlnal Sll", -
right where the check-*n counuers are. .
1702:46.6 CANM-1 Well we asked them 1f we could hold and';
—uh— I guoss you got the word we 1anded
- ) a here ¥ % - ‘
CAM-X ¥ o~
1702:49.8 ' APP KLM foar elght zero {1ve how many tax*way
—ah- did you pass’
-1702:55.6 KXLM I think we just passed charlie four now.
1702:59.8 APP O.K. ... qt the end ot tbe.ranwﬁy make:?-f
one eighty and report ~ah— ready~—ah— for
ATC clearance ((background conversatlonvin.L».-'
the tower)). SR
1703:09.3 CAM-2 The flrs+ one is a nlﬁefy’degfeéfturpgfﬁ_;f 
1703:11.0 CAM-1 Yeah, 0.K. R ]
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 ...

121
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TIME SOURCE CONTENT _ o .ﬁ r' ;
1703:19.1 CW—Z You gotta make a ninety degree turnf
1703:21.6 CAM-1 Yeahi uh. an _ 'j_gi_f”f ) e
1.703:21.6 CAN=2 Niﬁety Adegree turn to g;taroundthis -.'.',V.:_ )
_ 'F:hig AonAe down helfe it's g j_-“o;ty_ flve., g
1703:29.3.  RDO-2 - Woulq'you gpnfirm:thé% y;ﬁ'ggﬁf tﬁéf?;;- - _‘;
o » R clipz;er‘ oﬁe seven thr'ée 51xto éﬁ;‘n le:f'i:r_:;»
E at the third intersection? r_((1703:_35._~‘4)');ff;
(kPAA% "third" drawn ouFAéndvéTphasizea))-',
1703:35.1 CAM;l‘V -One,vtfﬁ. i i P
1703:36.4  APP »Thé third one Sir, one,-fQéfitﬁr%e;‘fﬁiéa.t!
\ third‘one ((1703:33.3))-1;i;?7' L ‘t,;
1703:38.3  CAM-? One two (four). . ﬂ ]
1703:39.0 CAN-1 Good |
1703:38.2 RDO-2 Ver gooé, thank &oﬁ ((170;:?6;4;);
11703:40.1  CAM-1 That's what we need right, fhe/t;iré:bn;. o
1703:42.9 CAM-3 Uno, dos,: trgs. .
1703:44.0 CAM-1 Uno, dos, tres. -
1703:44.9 CAM-3 Trés . - uh- si:.
1703:46.5 CAM-1 Right

122
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TiME SOUR&E CONTENT |
1703:47.6 CAM-3 We'll make it yet. )
1703:47.6 APP | -..er seven one three sgix reﬁoff leabiﬁé
the runway. - | = .; — = B
1703:49.1 CAM-2 Wing flgps? .’-:' T
1703:50.2  cam-1 o fen, indicate ten, ’AléAadi;nig fdge_ 1Vi_g"1}r§§ _
are green. ) ‘f‘}f”f{;'7€,  » 3
1703:54'.71} T cam—? - Get that. . o ‘ ~ ;“':':i
1703:55.0 ~\ RDO-2 Clipper one séve;>thfée éiX'k;;70;:5§.4));
1703:56.5 CAMf? Yaw demp and iﬂstruwgnt%_ ) _
' N
1702:58.6 CAM-1 . An- Bob we'll get a left o*ae x h ’
1703:55.3 CAM-2 I got a left. ~- -
1704:00.6 CAM-1 ' Did you? } -
1704.00.9 | CAM-2 " And -ah- ?eed a right. : - _
1704:02.6 CAM-1 I'11 give y;u a littlé * —
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'l1 give you

a right one right here.
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TIME SOURéE CONTE&f- o B
1704:09.7 CAM-1 o.x.j right turn right ?nd 1§f§ yaw.
1704:11.4 CAM-2 Left &awvchécksj i |
1704:12.4 Chx-1
1704:13.6 CAM-1
ifoagi7.é bAM;;iE
1704;19:2 ' CAMfZV - : doﬁt;éié;ckif i_ ;%. T ‘f' -
,1704:19;6 CAM-1 Ha&gﬁjt seen ény?;gig o i;f;l S
' 1704:20.3 CAM-2 I haven't eithé;i.;iii;if ﬁjﬁ;f;fgi
i704:21.7 CAM-i They 're freeh, »the- 1ndlcatorjs é:;e‘ ;:-hecked.* -
1704:24.6- CAM-2 T\h_ere‘s one. \ :: 3 \
1704:25.8 CAM-1 There's one. _4‘ ; :
1704:26.4 -CAM-1 That's the n;nety%;;;;;;Z__.?i—iuwrf_—*— i
1704:28:5 CAM-? 0.K. ‘ :
1704:34.5 CAM=? ® % % ' 1
CAM-2 Weight and balance finals?
1704:37.7 CAM i(Sounds.simiIar to stabili;er trim)). :%
((1704:44.8)) i
124
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.....

TINE SOURCE CONTENT |

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

1704:35.8 caM-3 We got four and 2 half and we weigh®
five thirty four ((sound of stabilizer
trim)).

1704:44.6 (CAN-2 = - TFour and a _

1704:46.8 CAM-2 Engineer's

1704:48.4 CAN-3 Taxi check is cor .

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

1704:52.1 CAM-1 0.K., it'll be standard we gonna go,i;u" -
straigh out there tlll we get thlrty* -
five hunured feet then we re gonn a make
that rev ersal and go back ou»;jo:x;;é
fourteen. -£5f13f~»¢7' e

1704:58.2 APP -m eight seven zero five and clipper one-
seven ... three six, fof<your informafion,
the centerline llghtlng 1s out of serv1ce.
((APP transm1551on is readable but
slightly broken.))

1705:05.8 KLM I copied that.

1705:07.7 RDO-2 Clipper one seven three six.
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TINE SOURCE CONTENT _
1705:08.6 CAM-1 We got centerline markingé (s only) - . ri
((could be "don't we)) they count the o
same think as .... we need eight hundred ¢
meters if you don't have that centerline...
I read that on the back (of this) just a
while ago.  ° - AT
1705:22.0- - CAM-1 That's two. - 7 . - o i
1705:23.5 CAM-3 -0
1705:25.7 CAM-1 Yeh. g : P
- i A;. ] \ i
1705:26.5 CAM~-2 That's this one right heré. : !
. o , TR i
1705:27.2 CAM-1 (Yeh) I Know. -=*. =7
1705:28.1 CANM-3 0.K. T .. oll
1705:28.5 CAM-3 Next one is almost a forty-five, huh yeh. j
1705:30.6 CAM-1 But it goes... - [T - :
1705:32.4 CAM-1 Yeh, but it goes ... ahead, I think 3
(it's) gonna put us on (the) taxiway.
1705:35.9 CAM-3 Yeah, just a little bit yeh. R
1705:39.8 CAM--? 0.X., for sure.
1705:40.0 CAM-2 Maybe he, maybe he counts these (are)

three.
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TIME SOURCE CONTENT

CAN-? Huh.
1705:44.8 CAM=? I like this.
1705:44.8 KLM _ Uh, the KLM ...'foun eight zero five:

is now ready fo‘ take off .2 uh and

we're waiting for our AmC cWearanve.

1705:53.4 APP

= -~

KLM eight seven = zero ;1ve uh<you are

-7cleared to the Papa bea*on c‘lmb to and

Jtaln f11ght 1eve1‘n1ne zers ... r;ght’

Rl R Y .-

turn after take o proceed M;th headlng

- zero four zero unt11 1nue“cepg1ng the

-~

three two -¢ve_*adia1 Irom Las Palmas

VOR. ((1706 os 2))'

1706:09.6 KLY

Ah roger sir we're cleared to the Papa.;

beacon flight leVeinhiﬁe zero; right

_"::'2._ —_._-w e - P

cepting the uhree two flve and we're

now(at take off)- ((1706 17_933-.

From the foregoing it may be inferred that the PANAM crew at first
haiﬁﬁiiculty_in understanding 'third", thlnk*ng that 1t was "flrst"

In any case, the Co-pilot -~ asked again and thls doubt was dlspelled
at 1703:36.4 as the Tower Controller told hlm. "The third Sir, one,

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

1703:39.2. _ - ' .

s -

/
As a result of the poor visibility, the crew had difficulty in

localizing the exits from the runway whose p051t10n they-”‘;';__=

were following on the little map that they had with them. Never-\

turn out zero 4our zero un’ 17 intef;;fgf

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

e

— ) - ' o
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degree exit). At 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.

From Apendix &, which gives the time correlaulon between ther

conversations taking place with the tower and ‘nSﬁde bhe K L. N;

48035 and Ciipper 1736 cockpits, as we7¢ as the datza obta‘ ed from

the K. L M. 4805 DFDR during the last 88 secondQ before lmDaCt the

o‘low1ng may be ascertained:

When, at 1706:17.38, K.L.M. 4805 llnlShEd readlnc DaCk the ATC

S T T

iven by the control tower andedde:lT "We,anevnow,izt';_;

,,,,,,, PR e oo el DS

)" and b fore tn° Cont*o7ler»f1nlshed the ser %eﬂce
"O.¥%..... stand by for take cff, I will cail ygu ", oh‘y ..k"i_
is heard in the PANAM cockpit. The pilot says: .;"No uh .a™
and the Co-pilot says ”Ana we're still taxiing down the runway,

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

communications caused a shrill noise in the K.L.M. cockpit, which =~

lasted aprroximztely 3.74 seconds.

During this time the K.L.M. take—off EPR was reachéd and stabilized,

(1.239 to 1.42).

At 1706:25.6, the Tower Controller gave PANAM confirmation in the
following manner: "Roger alpha one seven three:six réport the
runway clear'" - to which the PANAM repliea at 1706:59:é; "0.X.,
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 acceler-
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 socn as he heard the ATC clearance, decided to -take . -

Off, . i - 7. .j—‘»:‘
The fundamental cause of this accident was the fact that the

K.L.M. Ceptain: ~ _'f ' ‘:§¥1i}} _;‘

1.!Took off without clearance.. A

R L

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

3, Did not interrupt take off on learning that the PANAM was still"_

on the runway. R A :
4. In reply to the Flight Engineer's query as to whether the
PANAM had already left the runway, replied emphatiqallyfin:f

the affirmative. A

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-
rness 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 it allew‘ can be 4a1rly aceurately measured but - .

ThE“ElOTQ cause suddeu and radlcal changes in v1s*b1“1ty. The -

relatively short space of time he might have %o interrupt the %7 L .
Tlight - with the conseguent upset for his compeany and inconven-—
ience for the passengers. Moreover, the weather conditions .in

the airport were getting rapidly worse, which meant tﬁat he would; -

either have to take off under his minimz or eTSe wa*t for better

condltlons and run the risk of exceedlng the aforemenuldned'

duty-time 1imits T . . B Wf‘:_f:_,wﬂA_

. . : -gggiﬁ_,
2.~ The special weather condlulons in Tenerlfe must also be

<. - R .\_-.

considered a factor in themselves.' What f*eqqentlv makes v*51b 11ty

'-difficuit ie not_ectuallyAfec whose den51ty and therefore the

«—ﬂ-_->_r,~.r. — ey

rather layers of low—1v1pg c’oudt wnlcb ave-blowr by the w;nd ana

- < ~

latter can be zero meters zt certain moments end chance bo 500

meters or one k17ometer in a short space of tlme, only to revert j*;
to practically zero a few moments later. These condltlons i ; R
undoubtedly make a pilot's decisions regardlng take—off and landlng

operations much more dl fficult.

coincided with PANAM's "we are still tax11ng down the,runway"

which meant that the transmission was not recelved with all the ;11:1.~
clarity that might have been desired.. The whistling sbundawﬁichf

’

interfered with the communication lzsted for about three eeconds;??

The following must also be considered factors which contributed
to the accident: L. -

1.~ Inadequate 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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who conseguenily had not granted it, d4did not understand that
) y

they were taking off. The 0.K. from the tower, which preceeded

e

the "stand by for take off" was likewise incorrect — although irrele-zsi
vant in this case because take off had already startediaboutlisikxzut

znd a half seconds before. : e

2.~ The fact that the PANAM had not left the runway at the third

il

intersection. This plane should, in fact, have ccnsulted withj:«

the tower to find out whether the third interéecfion feféfféd'ta

'nbt“dp.?fiA .jtl

was C-3 or C-4, ifi it had any doubts, and this it did
However, this was not very relevant either since PANAM never -

B R P

F : reported the runway. clear but, to the contrary, twice advised that .. -

"it was taxiing on it.

3.- Unusual traffic congestion which obliged the tower to carry -

- CUEL SR B .

out taxiing manoeuvres which, although statutory, as in the case-of - .-

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

be potentially dangerous.

Although contributing to the accident, the following occurrences

hust not be considered direct factors in it: fhe Bémb incident:;l;
in Las Palmas, the K.L.M. refuelling, the latter's take:pff.at -

reduced power, etc. R

3. RECOMMENDATIONS

j 3.1 Placing of great emphasis on the importance of exact compliance

- with instructions and clearances. =7 : R IR

. . / -
JS 3.2. Use of standard, concise and uneguivocal aeronautical language.

l 3.3. Avoidance of the word "TAKE OFF'- in the ATC clearance and L

adequate time separation between the ATC clearance and the

TAKE~QFF clearance.
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