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ACCIDENT

Aircraft Type and Registration: Cameron Z-350 Balloon, G-CCSA

No & Type of Engines: Burners: Quad Shadow CB 2256-2 

Year of Manufacture: 2004

Date & Time (UTC): �0 May 2006 at �947 hrs

Location: Talywa�n, Pontypool, Wales

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - � Passengers - �4

Injuries: Crew - � (Ser�ous) Passengers -   � (Ser�ous)
   �3 (M�nor)

Nature of Damage: Damage to basket

Commander’s Licence: Commerc�al P�lot’s L�cence (Balloons)

Commander’s Age: 50 years

Commander’s Flying Experience: �,�33 hours   (963 on type)
 Last 90 days - �2 hours
 Last 28 days - �2 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

Although the forecast �ncluded a 30% probab�l�ty of 

thunderstorms, the local weather conditions were fine 

when the balloon launched from a field outside the town 

of Monmouth.  About 40 minutes into the flight some of 

the occupants of the balloon basket observed l�ghtn�ng 

to the south and east.  Approx�mately �5 m�nutes later, 

prompted by the sound of thunder, the p�lot made an 

approach to land �n the area that he had prev�ously 

selected for the end of the flight.  This approach was 

abandoned because of fluctuating winds and the presence 

of w�res across the land�ng path.  Another attempt to land 

was aborted before the p�lot made an emergency land�ng 

�n gusty w�nd cond�t�ons onto uneven ground.  Dur�ng 

the hard land�ng the p�lot and one passenger rece�ved 

ser�ous �njur�es and the other �3 passengers susta�ned 
m�nor �njur�es.  Follow�ng the acc�dent the operator 
rev�ewed the�r dec�s�on-mak�ng procedures pr�or to take 
off.  Two recommendat�ons regard�ng the operator’s 
procedures and safety equ�pment have been made.

History of the flight

The balloon took off from a field next to the town of 
Monmouth at �830 hrs.  The p�lot reported that the 
meteorolog�cal forecast had pred�cted a 30% probab�l�ty 
of thunderstorms �n the area but that the sky was clear 
w�th no thunderstorms v�s�ble when they took off.  
Dur�ng the journey to the launch s�te he had d�scussed 
the weather w�th the operator’s ch�ef p�lot, who was 
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watch�ng �ts development on weather radar �magery on 
the Met Office’s website and, on arrival at the launch site, 
the pilot decided that the flight would go ahead.  It was 
planned to last one hour and the w�nd veloc�ty was such 
that he expected to land �n the v�c�n�ty of Betts Newydd, 
wh�ch �s 9 nm to the west-south-west of Monmouth and 
5 nm to the north-east of Pontypool.

The p�lot told the passengers that there were storms 
�n the v�c�n�ty of Sw�ndon and Swansea but they all 
remembered the weather being fine when they took off.  
About 40 minutes into the flight some of the passengers 
recalled see�ng l�ghtn�ng to the south, �n the d�rect�on of 
the Br�stol Channel, and to the east.

The flight was reported to have been uneventful for the 
first 55 minutes and the pilot then made an approach 
to land �n a pos�t�on � nm to the west-south-west of 
Betts Newydd.  Afterwards, he recollected that he had 
been prompted to make preparat�ons for th�s attempt to 
land, which included briefing the passengers, when he 
heard the sound of thunder.  Dur�ng the approach the 
w�nd veered and �ncreased and the balloon became more 
difficult to control.  In addition, there were power cables 
ahead, across the balloon’s �ntended track, so the p�lot 
aborted the land�ng and �n�t�ated a cl�mb.  Some of the 
passengers reported that dur�ng the cl�mbout the balloon 
basket cl�pped the tops of some trees.  

Over the next 15 minutes the weather conditions 
deter�orated rap�dly.  The p�lot made another attempt to 
land but, aga�n, had to abort �t because of rap�d changes �n 
the w�nd d�rect�on and more power cables.  By th�s stage 
the balloon had reached the northern end of Pontypool, 
the w�nd was very gusty.  There was a steep r�dge of h�lls 
ahead, over wh�ch the p�lot was concerned that the w�nd 
m�ght �ncrease st�ll further.  Consequently, he dec�ded 
to make an emergency land�ng on uneven land on the 
north-west s�de of Pontypool.

The p�lot �nstructed the passengers to adopt the land�ng 
pos�t�on, wh�ch �nvolved s�tt�ng on the�r bench seats hold�ng 
on to a rope handle, w�th the�r heads back aga�nst the s�de 
of the basket and noth�ng around the�r necks.  He recalled 
the final part of the approach being made in very turbulent 
cond�t�ons, at a speed of �5 to 20 kt across the ground.  The 
balloon’s burners were used to control the rate of descent, 
wh�ch the p�lot reported as be�ng between 300 and 400 fpm.  
Just pr�or to the land�ng the balloon basket struck a tree and 
one of �ts branches struck a passenger, caus�ng a lacerat�on 
above h�s left eye.  The basket then landed hard on uneven 
ground, rolled on to �ts s�de and was dragged across the 
surface on to more level ground before stopp�ng. The 
passengers rema�ned �n the basket, wh�ch was damaged, 
but were �n d�stress. 

Dur�ng the land�ng the p�lot susta�ned a broken ankle.  
He had difficulty walking and remained with the basket.  
In�t�ally, he thought that he was the only one who was 
�njured and that a few of the passengers were dazed and 
shaken.  After be�ng cleared to ex�t the basket, some of 
the passengers helped to gather �n the balloon canopy, 
wh�le others sat and then lay down.  It was reported by 
some of the passengers that two of the�r number were 
rendered temporar�ly unconsc�ous.

In the meant�me, one of the passengers had called 
the emergency serv�ces.  The�r arr�val, after about 
�0 m�nutes, co�nc�ded w�th a heavy downpour of ra�n 
and some of the passengers were taken to local houses 
for protect�on.  Subsequently, the p�lot and all of the 
passengers were taken to hospital for examination.  One 
of the passengers had suffered cracked r�bs and all the 
other passengers susta�ned a var�ety of neck and back 
stra�ns and bru�s�ng.  Also, a number of them compla�ned 
of headaches follow�ng the acc�dent.

Local res�dents, who had observed the balloon land�ng, 

were some of the first on the scene to assist the pilot and 
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passengers, before the emergency serv�ces were able to 
arr�ve.  The retr�eval crew were �n the v�c�n�ty of the 
land�ng s�te, l�a�s�ng w�th the land owners, and arr�ved at 
the scene very shortly after the emergency serv�ces.  

The balloon was equ�pped w�th portable GPS 
nav�gat�onal equ�pment but subsequent exam�nat�on by 
the AAIB found no record of the flight in its memory.

Weather

The �nvest�gat�on rev�ewed the Term�nal Area Forecast 
(TAF) at �520 hrs for Card�ff A�rport, 25 nm to the 
south-west of the balloon’s �ntended land�ng s�te.  For 
the per�od from �600 hrs on �0 May to 0�00 hrs on 
�� May �t pred�cted a var�able w�nd of 5 kt; 7,000 metres 
v�s�b�l�ty; a few clouds w�th a base at 4,000 ft and 
temporary spells dur�ng the per�od w�th v�s�b�l�ty �n 
excess of �0 km and no cloud below 5,000 ft.  Th�s 
forecast was rev�sed at �805 hrs to �nclude a 30% 
probab�l�ty of a temporary change, between �800 hrs 
and 2�00 hrs, w�th thunderstorms and scattered 
cumulon�mbus clouds w�th a base at 4,000 ft amsl.  At 
�8�9 hrs the TAF was amended once aga�n, forecast�ng 
a temporary change between �900 hrs and 2300 hrs 
w�th 4,000 metres v�s�b�l�ty, thunderstorms and broken 
cumulon�mbus clouds w�th a base at 3,500 ft amsl.  

These TAFs reflected the forecasts at Bristol Airport, 
Br�stol (F�lton) and Gloucester A�rport, wh�ch were 
to the south and east of the balloon’s track.  Br�stol 
A�rport’s TAF was also changed at �8�9 hrs, from a 
30% probab�l�ty of thunderstorms dur�ng the even�ng to 
temporary thunderstorms after �900 hrs.

Uncerta�nty �n forecasts �s unavo�dable, and �t �s often 
useful to prov�de a forecast �n terms of a probab�l�ty of 
occurrence, particularly when referring to significant 
phenomena such as thunderstorms.  When there �s a 

probab�l�ty of thunderstorms occurr�ng, a 30% or 

40% probab�l�ty �s used.  If the probab�l�ty �s judged 

to be less than 30% it is not considered sufficiently 

significant to be included, and if the probability is 50% 

or more then �s no longer cons�dered to be a probab�l�ty 

but �s �nd�cated by use of one of the change �nd�cators 

‘BECMG’ or ‘TEMPO’.     

Also dur�ng the �nvest�gat�on an aftercast was obta�ned 

from the Met Office.  The synoptic situation at 1800 hrs 

on the even�ng of the acc�dent showed a h�gh pressure 

cover�ng the Br�t�sh Isles w�th a thundery trough ly�ng 

over South Wales and the Br�stol area.

It was clear, from teph�grams and the general state of 

the atmosphere from surface charts, that significant 

�nstab�l�ty was poss�ble, w�th cumulon�mbus cloud tops 

up to between 30,000 and 35,000 ft.

Recorded radar �mages, wh�ch �nd�cate the presence of 

ra�n droplets �n the atmosphere, showed a bu�ld-up of ra�n 

returns over South Wales from �745 hrs onwards.  The 

heav�est ra�n appears to have arr�ved �n the Pontypool 

area between �930 hrs and 2000 hrs and was, accord�ng 

to the colour of the returns, part�cularly heavy, poss�bly 

�nclud�ng ha�l.

Satell�te �magery revealed that a number of convect�ve 

cells were generated over South Wales dur�ng the early 

even�ng.  Also, there was a large area of cumulon�mbus 

cloud s�tuated over W�ltsh�re at �700 hrs, wh�ch moved 

west towards south Wales at �0-�5 kt, poss�bly generat�ng 

further cumulon�mbus cells along �ts lead�ng (western) 

edge by p�ck�ng up mo�sture from the Br�stol Channel.

Cumulon�mbus cloud began to develop over South 

Wales and around the Br�stol Channel/Severn estuary 

area dur�ng the per�od between �700 hrs and �800 hrs 
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and moved �n a west-north-westerly d�rect�on towards 

the s�te of the acc�dent.  It �s l�kely that cumulon�mbus 

cloud was over, or very close to, the area of the acc�dent 

at the t�me �t occurred.

The aftercast est�mated the surface v�s�b�l�ty to be 

�0-�5 km �n haze and �t was cons�dered poss�ble that, 

�n the preva�l�ng v�s�b�l�ty, any cumulon�mbus cloud 

would not have been seen unt�l �t was qu�te close to the 

observer.

The w�nd at 2,000 ft agl was est�mated to be from 060º at 

�0 kt, veer�ng to ��0º at �0 kt; w�th the surface w�nd from 

080º at 5 kt, veer�ng to ��0º at �0 kt.  It was poss�ble that 

�n and near thunderstorms the surface w�nd was from the 

east-north-east at �5 to 20 kt, gust�ng to 30 kt. 

The ‘Afternoon ballooning forecast - South-West’ for 

the per�od from m�dday to dusk was cons�stent w�th the 

general forecast and referred to �solated w�nd gusts of 

30 kt �n and near to thunderstorms.

The departure weather recorded by the p�lot, based on 

an observat�on at �750 hrs at Card�ff, �nd�cated a surface 

w�nd from 080º at 5 kt, �0 km v�s�b�l�ty, a few clouds at 

3,400 ft and a temperature of �9ºC.

Sunset at Card�ff, was at �952 hrs.

Photographic evidence

Photographs taken from the balloon basket dur�ng the 

flight reveal that for much of the flight the weather 

was fine and hazy.  Two other photographs taken from 

a res�dent�al property �n Pontypool shortly before the 

balloon landed, showed �t beneath the western edge of 

cumulus type cloud �n a pos�t�on assessed as be�ng over 

the north-western s�de of Pontypool. 

Procedures and limitations

Weather and flight planning

The operator’s Operations Manual states that:

Before flying a balloon the captain shall satisfy 
himself that …. in the forecast wind conditions the 
balloon will reach an area suitable for landing 
within the planned flight time. 

and in APPENDIX Y it stipulates:

Wind Speeds.  Pilots are reminded they must 
not fly if the ground speed is expected to exceed 
15 knots.  

The Operations Manual also states that the CAA approved 
Flight Manual is part of the Operations Manual.

That approved Flight Manual specifies the following 
weather l�m�tat�ons:

1.  Balloon must not be flown free in surface winds 
greater than 15 knots (7.7m/sec).

2.  The balloon must not be flown in meteorological 
conditions which could give rise to erratic winds 
and gusts of 10 knots (5.1m/sec) above the mean 
wind speed.

3.  The balloon must not be flown if there is 
extensive thermal activity or any cumulonimbus 
(thunderstorm) activity.

With regards to flight planning, the Flight Manual advises 
that the follow�ng should be cons�dered;

Severe weather  A balloon flight should never be 
attempted around thunderstorm activity, ahead 
of approaching frontal systems or near severe 
weather of any kind.
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and ….

Wind Direction  The wind direction should not carry 
the balloon into ….. areas unsuitable for landing 
(mountains, lakes or large built-up areas) unless 
sufficient fuel is carried to overfly such areas safely.

The pilot should visually assess the weather 
both before take-off and during the flight and be 
prepared to modify flight plans accordingly.

Landing site selection and procedures

On the subject of landing site selection, the Flight 
Manual states:

For landing, a field must be chosen in the line of 
flight, containing a sufficiently large clear area in 
which to land the balloon. The intended landing 
area should be free of animals, crops, telephone 
wires and power cables, and there should be no high 
obstacles in the approach or overshoot.  A larger 
landing area will be needed in stronger winds.

The Fl�ght Manual also conta�ns a l�st of Pre-Land�ng 
Checks wh�ch �ncludes repeat�ng the land�ng part of 
the passenger briefing; that briefing having been given 
when the passengers first embark, before takeoff.  For 
part�t�oned baskets, as �n th�s case, the land�ng part of 
the briefing states:

Before landing, stow all loose items, cameras etc.

On landing face away from the direction of 
travel.  Knees should be together and slightly 
bent.  Push backwards against the leading edge of 
the passenger compartment.  Hold on to the rope 
handles in front of you with both hands.  After 
touchdown the basket may fall on its side and 
drag along the ground.

After landing do not leave the basket without the 
pilot’s permission.

The passenger’s landing position may be rehearsed 
before take-off to ensure that they are taking 
up the correct position.  It is important that the 
passenger’s knees are only slightly bent, and that 
they are not squatting or sitting on their heels.

The Fl�ght Manual Emergency Procedures conta�n 
gu�dance on PREPARATION FOR A HARD LANDING.  
It states:

…. a weather emergency may cause a ‘fast’ 
landing where the speed is mostly horizontal….

In a fast landing the basket may tip forward 
violently on impact, tending to throw the 
occupants out.  The occupants should adopt a low 
down position (knees well bent) with their back 
or shoulder pressed against the leading edge of 
the basket, head level with basket edge and rope 
handles or cylinder rims held firmly.

Safety equipment and procedures

The Fl�ght Manual states �n �ts Limitations sect�on:

There must be at least one restraint, e.g. hand 
hold, for each basket occupant.

Under the head�ng Passenger Handling, the Operations 
Manual states:

Protective helmets must be provided for the use 
of passengers if it is likely that other than normal 
conditions could be encountered during the course 
of a flight, for example a landing on steep or rocky 
terrain or at a high ground speed.



88©  Crown copyr�ght 2007

 AAIB Bulletin: 3/2007 G-CCSA EW/C2006/05/05 

However, later in the Operations Manual a Notice to 
Pilots (APPENDIX Y) states:

Protective Helmets.  I do not consider that we 
fly over steep or rocky terrain or at high ground 
speeds.  Protective Helmets are not issued by this 
company and flying over steep or rocky terrain or 
at high ground speeds is prohibited.

The Manual specifies that the minimum equipment 
requ�red to be carr�ed for publ�c transport �ncludes a 
F�rst A�d K�t.  The Manual also st�pulates that p�lots 
must complete first aid training every three years and it 
adv�ses that 

ground based personnel should have adequate 
training in first aid because, in the event of a 
serious accident, it is possible that the pilot may 
be incapacitated and the retrieve crew would be 
first to attend the scene. 

It was confirmed that the pilot had received his first aid 
training and that a first aid kit was carried in the balloon 
basket and �n the retr�eve veh�cle.

Civil Aviation Authority advice

The UK CAA General Aviation Safety Sense Leaflet 
�6a, ent�tled Balloon Airmanship Guide, g�ves gu�dance 
on obta�n�ng weather �nformat�on and land�ng area 
plann�ng.  It states:

Plan to land in an area which provides a choice of 
suitable sites.  Avoid being committed to land in 
an area which does not offer any alternatives if an 
initial approach has to be abandoned.

Fuel

The balloon departed w�th �48 kg of fuel, the amount 

specified in the operator’s Operations Manual for a 

flight lasting one hour.  This provided 30 minutes of 

reserve fuel.

Discussion

The balloon was beneath the western edge of a 

cumulon�mbus cloud when �t made an emergency 

land�ng.  It was not poss�ble to establ�sh the balloon’s 

ground speed or the surface w�nd veloc�ty dur�ng 

the land�ng, but the weather forecast for the per�od 

�nd�cated that the w�nd speed could gust to 30 kt �n, 

and near to, thunderstorms.

The p�lot had earl�er made two attempts to land but 

was unable to do so due to obstacles and insufficient 

control of the balloon.  The weather then deter�orated 

rap�dly.  The �n�t�al attempt was made �n the v�c�n�ty 

of Betts Newydd, the planned land�ng area.  As the 

balloon flew further west, the weather worsened and 

su�table land�ng s�tes d�d not present themselves as the 

balloon travelled over difficult landing terrain.  When 

the p�lot dec�ded to make an emergency land�ng he 

was faced w�th a comb�nat�on of a strong surface w�nd, 

wh�ch was probably �n excess of the manufacturer’s 

l�m�t�ng surface w�nd for a land�ng, and an uneven 

land�ng surface.  These cond�t�ons, wh�ch were not 

foreseen and fell outs�de the operator’s operat�ng 

l�m�tat�ons, fell w�th�n the cr�ter�a for passengers to 

wear protect�ve helmets.  

The meteorological aftercast reflected the conditions 

that the p�lot observed before the balloon took off and 

during the first half of its flight.  The aftercast also 

�nd�cated that any cumulon�mbus cloud would not have 

been v�s�ble unt�l �t was qu�te close to the observer.  
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However, there was ev�dence of develop�ng convect�ve 
cloud act�v�ty over South Wales on the radar �magery, 
wh�ch the operator reported hav�ng access to, �n the 
45 m�nutes before the balloon launched.  There were 
also v�s�ble s�gns of thunderstorm act�v�ty to the south 
and east of the balloon about 15 minutes before the first 
attempt to land.  The p�lot recalled hear�ng the sound of 
thunder dur�ng that �5 m�nute per�od and that prompted 
h�m to prepare for a land�ng.

The adv�ce �n the Fl�ght Manual, that 

the balloon must not be flown if there is 
extensive thermal activity or any cumulonimbus 
(thunderstorm) activity, 

arguably warranted a cancellat�on or a postponement of 
the flight on the basis of the weather radar imagery and 
the forecast.  However, �t was understandable that the 
balloon took off, �n the l�ght of the local cond�t�ons at 
Monmouth and bear�ng �n m�nd that a 30% probab�l�ty 
�s the m�n�mum level of probab�l�ty that w�ll be �ncluded 
on a TAF.

By the time the balloon was making its first approach to 
land, the comb�nat�on of the w�nd and local obstruct�ons 
was such that the p�lot dec�ded to abort the land�ng.  
Thereafter there was a lack of su�table land�ng s�tes 
and, ult�mately, the p�lot elected to make an emergency 
land�ng �n unsu�table cond�t�ons. 

The pilot’s passenger briefings were appropriate.  With 
bench seats fitted, the passengers’ seating position was 

the same for an emergency h�gh speed land�ng as for 
a normal one.  However, the prov�s�on of protect�ve 
helmets was mer�ted.  Follow�ng the acc�dent, the C�v�l 
Av�at�on Author�ty undertook to rev�ew the use of 
protect�ve helmets �n publ�c transport balloons and, as 
an �nter�m measure, to �ssue a Balloon Not�ce re�terat�ng 
prev�ously publ�shed adv�ce regard�ng the prov�s�on of 
protective helmets for balloon flights over areas close 
to steep or rocky terra�n.  The Not�ce would also g�ve 
greater gu�dance to operators on when helmets should 
be used.

Although first aid kits were provided, the pilot was 
�ncapac�tated and the retr�eve crew arr�ved after the 
emergency services, who administered first aid treatment 
before the p�lot and passengers were taken to hosp�tal.  
The prox�m�ty of the land�ng s�te to a res�dent�al area 
meant that local residents were some of the first to assist 
the occupants of the balloon �n the �mmed�ate aftermath 
of the land�ng.

Safety Recommendation 2006-132

It �s recommended that Balloon�ng Network Ltd rev�ew 
the�r procedures to ensure that su�table alternat�ve 
landing areas are identified in their spheres of operation 
�n the event that a planned land�ng area cannot be used.

Safety Recommendation 2006-133

It �s recommended that Balloon�ng Network Ltd rev�ew 
the�r safety equ�pment, part�cularly w�th regards to the 
prov�s�on of protect�ve helmets, to cater for poss�ble 
emergenc�es


