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GIVIL ATRCRAFT ACCIDENT O, CAV/ACC/3/68:

REPQRT ON THE ACCIDENT TO CESSNa 402C
SH-GTS WHICH OCCURRED AT RUBONDO
AIRSTRIP NEAR BIHARAMULO, KAGLRA

REGION, TANZANIA (2 40*s - 31° 50! E)



_ RECISTEATION MARKS .

"PILOT

CIVIL ATRCRAFT AGCIDENT REPORT NO.CAV/ACC/3/1988

AIRCRAPT TYPE = : . CESSNA 4020 =

NATIONALITY AND .
SH-GTS'

ENGINES : WO CONTINENTAL~TSIO~520~VB
REGISTERED OWNER ~ % ‘,$»7¢?3t GAME |
P - ',,P 0.30K 2782 ARDDHA, TANuANIA |
. iy R
OPERATOR | . SAME iS REGISTERED OWNER

¢ ¢ . ONE - KILLED

PASSENGERS Y pomm - KILLeD
©ommams v ‘ ﬁ7A£
PLACE OF ACCIDENT - : RUBONDO AIRSIRIP, LAKE VICIORT.
' Ni&R BIHARAMULO, TANZANTA
TIuE : ABOUT 0945 HOURS
,ji BATE”i“ 7‘(2f;r o ;?;!ﬁ“: MARCH 30,' 1988

CALL. TIMES IN THIS RbPORT ARE. UTC

S TIet g pte
i A NoToh B R

| SYNOPSIS : ”,‘: I ,  - .

The alrcraft was taklng off from Rubondo alrstrlp for Apushs

via Kigoma. It was carrying one pllot and four passengers.

" It was observed to: rlse momentarlly above the ground and then

came down hlttlng trees. A change of engine sound was heard
followed by a 1oud bange & severe flre ensued and the

aircraft was completely_d@étroyed; All the five occupants

lost their lives, - o S . v
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FACTUAL INFORMATION :

1.1

‘ Hlstory of the Flight

~_ The alrcraft was cperatlng a- charter.fllght from
_ Rubondo to Arusha via Kigoma. . It was carrying a party-

-of four passengers*who had prev1ously travelled to the

‘Island £or-a photography expedltlon.

SHaGTs left Arusha a3t 0460 hours. for Rubondo-with the
PllOt as the ‘sole- occupant. The fllght to Mwanza was
uneventful and the alrcraft 1andsd at Mwanza ab O5§O-hour~
At MWanza, the alrcraft was refuelled to full tadks
.glvlng an enduranceiof Sy hourst Hls illght_plan flled
with the Tower, 1ndlcated that he 1ntended to fly three
sectors Mwanza—RubondG (25 mih), RubondOaKlgoma(4 hr 4S..
and Klgoma«Arusha (2 hrs 15 mln)l

The alrcraft left Mwanza at 0657 hours and landed at
Rubondo..about 25 mlnuﬁes later.' qur passengerS»JOLned
vthe fllght to Arusha and ‘take off was initiated from
runway 06 at about 0915 hours.¢’0ne obserVer who was

at the alrstrlp said that the a&ﬁcraft was seen bo rise
momentarlly and then came down hlttlng trees as it dld 504
A change of englne ‘sound’ was heard followed by a loud
bang. Thgre was a huge ball cf fire in the forest ahead
and a few exp1031ons were heard.v Qne_eye-wltness said

that the fire was so inténs¢ that no rescue efforts were

‘possible. The fire was localised around the area of

‘the mccident. - The aircraft ﬁas cogpletely destroyed and

all the five occupants ware killed,
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Injuries to Persons

Aﬁﬁ%?lnjuries Ccrew | Passengers | Others
Fétal; 4 w0 -
Sefious - Nil Nil Nil
ffone I -

' pamage to hircraft

’

“The aircraft was coumpletely destroyed 6y impact and

the subsequent fire.

Other Damage ‘g

.5 {Part of the forest at the crash site was burnte

" A number of snakes was killed.

Personnel Informawion

The Pilot, a British national, was born in Kampala,
Uganda on Januapy 16, 1960. HeAheld_én airline
Transport Pllot!s Licence No. Hf-BOG wﬁich was granted
on May 24, 1988, He had the follow1nv alrcraft

‘ratings in hls Licengs.

Group 1 o Ce'ssna 206, 402 and 40K and
Beech Baron

Group 2 - - Cessna 540 and PA 31 A:J. -

ok

He also held én R/T'Licence No.H—566 Whicb was kept

valid in liné Wlth the ATPL.

W

‘The two llcences ware grqnted on the: strength of his

'Kenya ATPL and R/T 1lcences Nos YK-ﬂ?BO—AL and
YK-17BORL respectlvely.

At the time of the 3001dent nis total flylng experience

Was 2,875 hours of whlch 683 were on the type. During

the last 30 days he had 1ogged u% hours of which 52

were on the Cessna 402. , yZ
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Aircraft Information

The aircraft, a Cessna 402C.sgerial No 4Q20-0268" powered
by two contlnental TSIO—520-VB englnes was mannfactured
by thv Cessna alreraft . Company at - Nlchlta Kansas, USA

“in 1987. It arrlved in Tanzania nnder a UQlted States

-reglstratlon N268Pa Whlch was changed to 5H~GTD<OE

'ane 16,‘ 1987 in the name Tanzanla Game Trackers.

The ownership had not changed s;nce. A looal Certlflcate
of airworthiness No.260 waS<alse granted on June 16, 1927
to expire on June 11, 1988. ' |

It was being operated under "Public Tfanspbrt” Category
in accordance with the Fii sFM Report No.D1582R4—13PH
dated January 1, 1979. - |

~Ioading and C of G Disposition

Position of Centre of Grav1ty -
When 1nspectors arrived at the scehe of the accident
the bodies and ‘some remains of ‘the baggage had already.
beenuremoved. Examination® of seat belt remains showed
that the fivéioccupants had’ been.occupying the front
" five seatss There was no gvidence to indicate that
the centre of gravity was pdtside the allowed limits.

g;rcraft Welght at Take-off

Some piecegs of amrcraft equlpment apd passengers' baggag:
were moved beforelthe investigation team.arrived at the
crash site. It was not pogssible therefore to take

into comsideration all things which had been in the
.aircrafy during the attempted take-off.

Six 20—11tre Jjerry. cans were found among the debris and
some of these had already been displaced. They were
all open but empbty. - Reports from Mwanga said that no
- jerxy éans were filled at. the airport on the day of
the accident. The fuel uplift at Mwanza was adequabe
for the planned flight to Arusha (0410 hours) with
sufficient reservee:forfdimerting'to,sqy, Tabora or
 Killwanjaro plus 20 minutes hold.

/5avs



, S i Sy :
There was no evxdenoe to . suggest that‘thers was fuel in the
jerry cans, and in: any case, the planned fllght could have

been.accomplished’ by u51ng the fuel 1n the wing tanks which
was uplifted from Mwanza. ‘ C

A ST

There were four passengers Whose ‘estimate for average’ welght
is 1501b (68 kg) and One Pilot weighing ¢701b L77 kg e

The aircraft was refuelled at Mwanza to full tanks (1280 1b) ,
for the flight to Rubéndo, The fuel burn for the 25 minute
flight to Rubondo was estimated at 100 1lb (45 kg)

The aircraft welght at take off from Rubondo was estlmated
from the foreg01ng lnformatlon as follows :

v o 1 .
Enpty Weight 4375 ‘
Pilot ... A7
Passengers (4)x150° 00

Fuel (1280-100) = 1180

Six jerry cans - (empty) - 30

Baggage;. ’ o - 220 g
| " o 6575 (2989 kg)

- Given that the alrfmeld elevatlon is 3720 feet (1691 metres),
.temperature’ 2500 and allowing the. Standard rough field
factor of Sé with zero w1nd ;the péquired minimum ground run
as estimated from the Manufacturer g (Vessna 402C (1980)
Informationh Manual,should Ye 2400, feet (730 metres). The
dlstance to clear a 50 = feet obsbacle should be 2900 feet
(880m). The aCCGlerate stop dlstan0344200 feet. (1280m). Ais

1i7 "MeteorGIOglcal Informatlon : _
o It was & brlght sunny day. The témperature was
estlmated at .about 2500. S

148 Aldg £0 Navigatlon i

Not applmcablet ‘f

1.9 - Communidations &

. i | ‘,,¢5'



1670 Aerodrome InfOrmatlon : g
Rubondo alrstrlp, elevation 3720 feet (1150 metres)s
has a single runway 06/24. Its surface is rough
and it becomes soft durlng ralny seasons. It is
located in a forest overlooklng Lake Vlctorla.

The Rubondo airfield is‘not!;;cenoed with DCA. By
time of the accident the rééﬁlation which restricted
unlicenced airfields to airoraft below 2730 kg
(6000 1) had already been lifted. The information
which was available to the 1nvLst1gatlon team (and
also to the 5H-GTS Commander) gave the usable runway
:1eﬁgth as 900 metres (2950 feet). The investigators
neasured bthis runway on March 4, 1988 and found that
tho.actual length was exactly 800 metres (2600 feet),

'Visual;&nspoction of tho area beyond the'runway 06
thresh&ld showed that length of runway was about 4000
metres (2953 feet) but the last 200 metres had been
' outgrown by elephant -grass and small trees.
R _ . “L .
Rubondo alrfleld is owned by the Tanzaria Natlonal
Park8¢ It is not registered with the Dlrectornte of
Civil Aviation and is therefore not controlled by
1vthéiDépartment. Opbrators use the alrstrlp at thelr )
own risk. Informatlon about the alrfmeld is sent to
DCA by its owners and DCA 01 culates the 1nformatlon
by way of NOTaMS. The erosion of the runway length -
by tropical vegetation was not reporpgd,ﬁo DCA.

141 Fllght Recorders
Not requlred by regulatlons - None fltted.

1612 Wreckag :
The aircraft was completely destrayed by 1mpact and

1the.subsequent fire. The main wreckage (the fuselage)
~came to rest in a palm foxest abouh 1000m -ahead. of

the runway 06 threshold. Vt was gqampletely burnt.
Some seats wege found topn off the flgorx and one seak
belt was bloodskaired’® and Hroken. There was evidence
that the belt broke under tension avemloeds A& cookpit
clock had stopped at 12.45 (peme)s _

ves 7
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The wings - had detatched after 1mpact thh pain "rees anc
both engln es separeted. The propeller blades were
found slightly tw1sted in the dlrectlon of retation.

Medical and Pathologlcal Informatlon L
Not appllcable.

Fire ' "»4

Fire broke out on 1mpact Wlth the ground. 'The fire was

50 severe that eye Wltnesses falled to approach the

1 Surv1val Aspects R

burnlng Wreckage.; The palm treeés around the accident
site were burnt and severul snakes in that area were
kllled.

The aircraft came down at. hlgh speed and was brought
to rest almost 1nstantaneously by 1mpact with strong

palm trees. Some .seats were: found torn off the floor

~and at least one seat belt was found broken under

tension. It is considercd that the impact forces which
were severe enough to tear seats from the floor and
brake seat belts could not have bsen safely taken by

. the occupants.

In any case, the occupants could not have surv1ved the-

‘.subsequent fire. It is therefore con51dered that this
was not a survivable 3001dent.,,

‘ Other Informatlon :

- The . alrcraft was carrylng s1x German fuel cans (jerry
- ‘cans) which were found among the iebrls. It was ini~
. .tially thought that the pilot had- taken extra fuel in

Jerry cans for his planned flight because there was no
fuel at Klgoma.

The six gerry cans were found open and °mpty- RGPOftS
from . Mwanza sald that no fuel was fllled in the Jjerry
cans durlng the refuelllnv stop=over at Mwanza. There
is no fuel at Arusha. It w~as the refore not possible
to establish conclusively the presence of fuel in the
cansSe

oo 8
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The ICAC Regwlatiens elassify ajoorsft fuel.aponsg the
dangerous goods. While Tanzania is an ICAO Contrac-~
ting State, the absence of fuel on many airfields ‘
has made the - government ’ re—assess compliance with

this regulutxon._ Qperators can carry return fuel

anong alrcraft baggage prov1ded prlor perm1331on is

sought from DCA.

The Jjerry cans wWere found alongsxde the oookplt
debris located ahead of the main fuselage wreckagas
It was therefare presumed that they were in the forward

" baggage hold,

ANATYSTS :
There was nothlng in the alrcraft recent technical

~ history which could have contrlbuted to this accident.

The Pilot was himself medically fit and had nothing
in his medical records which would have caused his
1ncapac1tatlon shortly after 1ift off. There was also

no evidénce that’ “the" alrcraft centre Jof- Eravity was -

outside th requlred Timits.

‘The conflguratlon of the aircraft duringithe attenpbed

take-off and climb out could not be dotermlngd due ©O
1ts complete destructlon.

The p081tlons of controls in the cockpit could nob be
relled upon because the wreckage had already been
tempered withs

The damage towboth propellers was consistant with the
engines developing minimal power ab impact. There
was no evidence of englne fallnre. It is propable
therefore, that the Pilot may have thpottled back
when he relialised that 1mpact was imminent. This
theory is enhanced further by thp change of engine
gound which was heard shortly pefore 1mpacb.

The accident_happened during a rainy season and thgre

" had been heavy rains at the Island:. While the Lome
_perature was hlgh on the day of the accldenﬁs

ground was atill soft from previous ralnse



It is cohsidered-therefcre'that the standard rough

. field factor of 5A used 1n performance calculations
is conservatlve, ‘and the actual- flgure may have been
about 10% or so. ' '

' Performance célculations on the Cessna 402 show thab
on the assumptions set out in section 146, the air-
craft would have reQuired a minimﬁm ground run of 730
metres, which represents over 90% of the .usable length
of the runway. '

Any adverse factors such es the'p:esence of a tail wind,

a higher-than-standard rough field factor, the erosion

of take-off margin at the start of the take-aff run,

etc. should necessarily lengthen the required groun*b

run. Should this be- ‘the. case, the aireraft would reach
the end of the runway before attalnlng the rotation

speed. The presence of small trees 1n the area

straight ahead of the’ runway threshold makes an aborted
take-off dangerous. It is,. however, considered prudent

to abort takeéoff and risk iaméve to the aircraft in ovure
sheot rather than attempt a take—off in 'a partially '
stalled condition. '

| On the bagic assessment that the 'sircraft requlred a
minimum ground run of almost the gntire runway ltngth,
the propeller-chopped clephant grass evidence (at the
end of runway 06), is consistent wifh aircraft being
rotated near the runway threshold. Wirile the rotation
may have been initiated following the atrtainment of the
take-off speed, it is also quite possible &hat bhis

may hdave been made as tho- only “possible altermﬂthe
when the entire usable length of the runway was already
covered without attaining the take-off speed.

CONCLUSIONS :
a) Findings :
(1) The aircraft was proferly maintained and
its documents were.in oprder.

(ii) The pilot was properly 1icenced to unler=
take the flight,
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(111) The Filov wis wiven wrcng‘lnformatggn,
'about the runway length. '

(iv) Take—off was lnltlated from a runway which
was not. long encugh to allow = safs execubic.
of an aborted take-off.

b) Cause
The accident was caused by the failure of the
sircraft to accelerate shortly after 1ift off.
- The aircraft may have been rotated in a partially
stalled conlltlon when it came at thé& end of the

TUNWaY
Ge SAFBETY RLCOMM&ND&TIONb K
4,1 - . DCA should regularly verify lnfarmahlon.glven o

'unlloanod alrflelds.

N4

4,2 Thc operator. should le mlnlmum lengths of runways
.frow which he can prrjtg various models gf hls

. . aircraft. N

“~ e
',M ﬁL

4,3 ‘ The arens ahcai oflthe runway thresholds at Rubondo
shuull be cleared )f the small trees which had
grownlby the tlme of the 3cc1dent.

TETUTRARERTRTT I L T e e

CHIEP INSPECTOR OF ACCIDENTS
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