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LOON

PILOTS NAME

}ASSENGERS ON BOARD

HOT AIR BALLOON, THUNDER & COLT
300A MODEL 802 REGISTRATION 5Y-TWS

CAPT. DON CONNER AGED 40 YEARS
TWELVE (12)

WO (2)

4:ASSENGERS SERIOUSLY INJURED

PASSENGERS MINOR INJURIES FIVE (5)

PLACE OF ACCIDENT

_ MASAI MARA GAME RESERVE, MARA
SERENA LODGE .

- 7TH AUGUST, 1989 AT 0510 uTC.

DATE AND TIME OF ACCIDENT

ALL TIMES IN THIS REPORT ARE UTC

1. FACTUAL INFORMATION

1.1 History of flight
g of 7¢th August, 1989,

F1 1.1 On arrival at the balloon launch site on the mornin

the pilot of th

e balloon gave the 12 Japanes€ passengers the standard

f the tour leader. At

operations briefing through the {nterpretation ©

the time of the

the wind at the launch site was 5

briefing (3.25 uTC)

to 7 knots: This wind was considered to be slightly strong for & balloon
inflation and therefore the pilot decided not to commence balloon inflation
until after sunrise to see if the wind could settle. A few minutes after

0400 hours,
called Fig Tre€ saf
t a normal speé

had taken of f from another nearby lodge

a balloon which
rved and the balloon appeared to be

ari Lodge was obse

d at a height of 500 feet above ground level.

cruising 2
hours, the wind at the jaunch site (Mara Serena Lodge)

gy about 0400
reased to accep

ventful
ﬁﬂ prqblgm.. howeVer, the spee
8 to 10 knots:

table gpeed and the inflation of the balloon was

and the palloon took-of f at 0825 hours. The balloon ascended

d was estimated by the pilot to be
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In aocordance with the pilot's statement, no turbulence or conventi
on

+s were experienced during the course of t};e flight which was in

curren
s opinion normal in every respect.

srter a trouble-free flight, the pilot commenced the approach to land

at agproxi-ately 0510 hours. According to the pilot,

a1l baljoon systess

The pilot as is the routine Ans't‘rucué his

n and to hold on tightly to
ted that he

were functioning perfectly.
correct landing positio

passengers to assume
The pilot further sta

the landing handles with both hands.

fore touch down and all p were seated

assengers

checked the passengers be
and holding on properly.
has stated that the 1

tion port about 17 fe
The basket accord

as very gradual

anding approach path w
resulting

et above the ground,
ing to the pilot

The pilot

and he opened the defla

in a low vercical velocity landing-
rs for about S meter

of the balloon Prog

s and then turned on jts side

ressed in the usual

ot continued to state that

end began dragging a5 the deflation
th the rip panel fully open-
dragging for abou
econd and was abou

n the correct landing

singly at this time the

The pil

d down to @ speed

manner wi

“ the balloon it slowe
than on€ foot per S
ngers were still 1

t 75 meters,

t to stop- At this point

position. The

a‘nw"”‘
3 Surprl

.,.bwtt-o-mi
:Mrc-rofthe ba

rds deflated.
gket was rising, making it difficult

de the pilot's compartment. During the same

¢t to remail insi
frame and the burner be d and the
forward movement created b

to turn even further, making it

gan to drag on the groun

y the burner frame,

caused the pasket

stay in the pagket and he stepped out just

the pilot to
completely upside down, breaking one nylon burner

g the others substantially.
the passengers were not able

Ten of them were trapped
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The ground crew arrived immediately and lifted the basket to free the

passengers. The pilot then saw two passengers who had been struck

by the basket lying acout a meter behind where the basket had atopped.

The passengers seemed to be suffering from broken legzs and ribe. They

were later examined and found to have gsuffered spinal injury.

Injuries to persons

\ Injuries Crew passengers
Fatal Nil Nil

\ Serious Nil 2 ‘

\ nor Nil 5

Damege to balloon

The nylon burner suppor’. »f the balloon were damaged .

personnel Information

Personne - ——

Mr Donald Gene Conner is a National of U.S.A. He was porn on 7th

February, 1949 in Anderson in U.S.A. He holds a Kenya Commercial

Pilot's (Hot Alr Balloon) Licence No. YK-1085~CL(B) jssued on 13th
June, 1988 and was granted on the strength of the U.S.A. Federal

Aviation Administration Commercial Pilots's Licence No.2222430 dated
Sth May, 1988. On his Commercial Pilot's Licence, he is rated to fly
lighter than-air hot air balloons with airborne heaters. At the time
of the accident, his flying licence was

current and was due to expire
on 25th July, 1990.

At the time of the accident, Ca,t. Conner had accumulated a total of
1920 hours 20 minutes on hot air balloons. He had flown a total of
141 hours on the colt 300A type of balloon and he had flown 11 hours
for the lart 28 days.
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Balloon Inforsation
Hot eir balloon registration 5Y-TwS serizl rumber 802 was manufactured

by Thunder and Colt of United Kingdom in 138€. The pzlloon arrived in

in Kenya in possession of an export Certificate of Alrworthiress
No,E4352.1 dated 17th July, 1986 to explre on 16th October, 1967.

Thereafter the Certificate has been renewed anmually and the current

Certificate was to expire on 16th October, 1989.

On arrival in Kenya, the balloon was registered in the nase of Transworld
Regist-

Safaris Kenya Ltd of P.0. Box 44690 Nairobi and a Certificate of

ration No.1293 was issued.
of the accident the balloon had flown for a period of 640

160 hours. The balloon
Certificate

At the time
hours. The basket had flown for a period of
had alsc flown a total of 160 hours since the last renewal of

of Airworthiness.

leteorolggca.l Information
ood. However, it is

The weather at the time of the accident was g
thwghtmatthedayvasvirﬁyatthetineaflandxng.

Survival
noted here that hot air balloons are

The accident was survivaolc It is

not equiped with seat pclts or any other safety equipment - thus making
passengers flying in the belloons exposed to the danger of being thrown
out of the balloons during buspy or windy landings as was the case with
There is a popular opinion that balloon
opment work on the balloon basket

ch like

this particular accident.

manufacturers should carry out devel

to ensure greater protection to passengers in the event of su

emergencies.

It was also noted during the investigation that balloon operations areas
are not provided with any sort of emergency medical evacuation facilities
1 who may provide First Aid

e.g. an ambulance or para-medical personne

to passengers in the case of an emerg

vosanes/S

e 4 o

SR

ency involving injuries to passengers.
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considering the re :
motencsa of the Rame parks and eonactous of the (act

that passengers could be injured during ballaon Landings, {t would bLe

a wise move to require that balloon Operatara should provide ambulance
facilities and para-medical personnel in came of cmergency far proviaton
of First Aid to accident Vlctgps at the Uame National Park{a). There
should be a capability for the balloon Charter Operators to organise

an emergency intensive care squad, which should be equipped with a

qualified nurse, respiratory facilities etc at the Park(a) to facilitate

professional handling of injured pnssengers.

Another survival aspect that was investigated was the modalities of

providing first priority flying of Injured passengers (rom the park(s)

to the nearest well equipped hospital(a). It was noted that most lodges

do have prior arrangements with the Flying Doctor Service of African

Medical and Research Foundation (AMREF) to plck up Lodge guestwm or

injured passengers from the park to nearest suitable hospital(a). The

abo&e issues need to be looked into critically by the Director of Civil

Aviation with a view to taking oppropriate remedial action.

Test anfl Research

The Manufacturer of the hot air balloon sent a representative to Kenya.

The representative inspected the hot air balloon's basket and burner

on the 3rd and 4th September, 1989. The envelope of the balloon

was also inspected. The manufacturer's representative held diacussion

with the pilot as well as an Inspector of Accidents. The scene of the

accident was visited and inepected on 6th September, 1989,

¥t was decided after the Manufacturer's Representative visit that the

basket of the balloon be taken to the Manufacturers factory in Englend

for further investigation and aubacquent repair,

After the factory inspections the Manufacturer came up with the

following findings:-

1. It was determined that all equipment constituting the balloon was
in an alrworthy condition prior to take-off on the day of the
accident. /16
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2. bn tnepeciion of the equipment showed that it was to the standard
supplied by Lhe Manufacturer whicn was approved and certified by
the Civil Aviation Authority of the United Kingdom; this of cause
Lgnores the damage chused by the actual accident.

3.

The basket of the type used with the hot alr balloon will not turm

aver in normal conditlons.

A. The damage found on the basket was coneistent with that found on

a basket involved in a "DOG HOUSE" accident.
Additional Inforsation

The investigator received evidence to the effect that the balloon could

have made what Ls called a "Dog House" landing, which in essence means

that during a landing in very fast (high wind speed) conditions, the

envelope of the hot air balloon forms 3 spinnaker shape prior to final

deflation. If the balloon comes to 2 halt prior to being fully deflated

this spinnaker shape can produce forces capable of culmination in a

"Doy ffoune’'. However, tnin condition is unlikely to occur if the landing

ares is flat or uphill and smooth without obstruction.

1n the opinion of the person who gave the evidence, the landing area

of the fateful flight was not smooth. There was no grass in the landing

area since there had been » recent fire so much so that all the termite

hills nnd stones and pieces of rock, no matter how small were visible.

If the right forces W produce a “Dog House" were acting on the balloon

ot the cxact Lime the basket dragged over the termite hills and pieces

of rock. end mtounes, then, the basket could bc made to turn over. vhen

the gress is lOnger, which is the norm in the Masai Mara GCame Reserve,

this ncould probably not have happened as the stones and small pieces

of rock and termite hill would be cuehioned by the tall grass. Moreover,
the friction on the balloon would be reduced, thereby reducing the
rhancex of the nzcessary forces for the basket to overturn during the
landing. There is n high probabllity that the basket overturned due
1o, the combination of a high «ind speed landing and the condition of

the lmnding ares in **at it was vnid of grasse due to a recent fir
€.
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e was
gvidenc Alno given tu the fact that trere was deivy or tenicg<Tf

the normal tim
at e of 0330 hours OF thertsboat and that the piict «8

a bit hesitant to take-off. Tne pilct stated trat the telay 12 Laning”

of f was caused by the fact that Ln the pilots sgiriza, i< eind spee!

was 0 bit high to preciude a successful lwurchicg = e

>alloon. 1t

was noted during the investigation tha* “here (s NC eind speed (i ator

at the launch site and pilots only guess fr-e trelr sxpariences a8 t0

what the wind speed might be.

mnalysis

It has been determined that all the equipment constituting the Not 8if

balloon registration SY-T¥S was in an alrworthy condttion prior to the

accident.

As it has been stated elsewhere, that the flight did oot rake~of f At
the normal time of 0330 hours. This was hecause the wind apeed at she
launch site was considered to be in excess of the masisum Launeh speed
of 10 knots. In necordance with the approved (perations Manual the wind
speed at the launch site ought not to exceed 10 wauts and the wind dire-
ction should not carry the balloon 1.i. tnaccessidle arean. The Manual
further states that the balloon should not be flown \n thermal cunditlons
or in erratic, gusty winds. The maximue Jemonstrated surface wind for
take-of { and landing is 15 knots.

It wes noted during the investigatioa that there LS no wind vans at the
launch site or the landing area and the speed of the wind is norwally
guessed by the pilot in which case 1\t can be stated that the pilot has

no scientific meana o determine the speed of the wind both at the launch
site and landing area,

It has been astabllnh‘d neyond reasonable doubt thet the Dasket of the
balloon overturned. However, 8 basket of the type used with SY-TWS will
not turn over in normal landing conditions. Therefore, one say pose &
question as to what abnormal conditions exist

ed that led to the over-

turning of basket? This hypo.:.31s has been agdressed in the following

theory:-
<. (B
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i a landin
puriné g in a very fast (high wind speed) wind conditions the

e of the
enveloP balloon forms a epinnaker shape prior to final deflation-
1f the balloon comes to a halt prior to being fully deflated this

spinnaker shape can produce forces capable of culminating in the
pasket overturning. This is what is referred to as a "Dog House'.

It is thought, in the absence of an accurate means to determine the

wind speed that the landing was in a windy condition in an area that had

peen subjected to recent fires. The fires which had burnt the grass

which normally exists temporarily resulting in an area of irregular
pumps due to the now exposed termite hills and small stones at the

landing site. 1In addition, it is the opinion of the investigator that

a surface such as the one that existed at the landing site at the time

of the accident i.e. void of grass provides extra friction on the balloon

resulting in the basket being brought to a halt before the envelope has

fully deflated, thereby encouraging the necessary forces to exist which

could overturn the basket. In this particular circumstances it appears

as though the necessary forces did exist. Thus, the grass had been

burnt therelLy exposing the termite hills and small stones and pleces

of rocks and a fast wind resulting in a bumpy - bouncy landing. When

the grass is longer, which is the norm, the overturning of the basket

may not happen as the termite hills and pieces of rccks and stones
would be cushioned by the grass reducing the friction on the balloon
thereby reducing the chances of the necessary forces for the overturn

occuring.
Conclusions

Findings

1. The pilot was properly licenced and was qualified to carry out

the flight.

2. The hot air balloon was properly maintained and the Certificate

of maintenance was valid. The balloon was also properly registered

0-.--./’9
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inspection i
3, An ansp of the equipment showed that all equipment constituting

he hot air b ; .
E alloon was in an airworthy condition prior to take-off

on the day of the accident,

4. A basket of the type used with this hot air balloon will not turn

over in normal landing conditions.

5, It appears that there was a high speed wind prior to take-off that

f delayed the take-off to 0400 hours. This high wind seems to have

existed at the time of landing.

6. The landing area which had experienced recent fires was void of
grass and had termite hills and pieces of stones and rocks. This
combined with a suspected fast wind could have produced necessary
forces for the balloon basket to overturn.

7. The pilot appears to have made a landing in a fast wind condition
in an area that he was not aware that could produce forces capable
of culminating in the basket of the balloon to overturn.

8. The accident occured causing the basket to overturn and run over
two passengers. pue to the weight of the loaded basket, the two
passengers received serious injuries which occured as a result

of the two passengers peing unable to stay in the basket.

9, There are no evacuation medical facilities e.g ambulances in the

balloon operations area. The method of evacuation of the injured

passengers from the scene of the accident to the aircraft was

medically unsuitable.

10, There are no meteorological equipment at the balloon launch site

or at the palloon landing areas that would determine the wind
speed to enable balloon pilots to comply with the wind speed

limitation as stipulated in the balloons Operations Manuals.
2 Probable Cause
The accident occured due to the combination of the landing speed
and the condition of the landing area which caused the basket to
overturn thereby running over two passengers causing them

serious injuries.
'0'-/10
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The ball
oons Manufacturerg should carry out development work
on

the b.
alloon baskets to ensure greater protection to passengers

during flight and on landing.
3. It is recommended that the Director of Civil Aviation should look
into the possibility of regulation that balloons should be provided

with safety equipment e.g safety belts for the greater protection

of passengers during flights.

The Director of Civil Aviation should consider the possibility

of regulating that balloon Charter Operators should provide

evacuation facilities such as well equipped ambulances, Nurse(s)

etc as part of the balloon chase vehicles.
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RAFT ACCIDENTS.

p. J. INDECHE .
CHIEF INSPECTOR OF AIE



