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Scope: Data-collection only

As perICAO Annex 13 and EU regulation EU 996/2010, decisions regarding whether to conduct a civil aviation safety investigation,
and the extent of an investigation, are based on many factors, including the level of safety benefit expected to be drawn from

such an investigation.

For this occurrence, a data-collection only report has been produced, detailing the factual information as received in the initial
notification and any follow-up enquiries. In the absence of a real investigation, they allow for awareness amongst the aviation
community of potential safety issues and possible safety actions. The AAIU did not verify the accuracy of all information.

SYNOPSIS

Occurrence class

Accident

Occurrence category

Abnormal runway contact (ARC)

Date and time’

Sunday 4 April 2021

17:15UTC
Location Houthalen-Helchteren

57° 3'45.03"N - 5°22"15.16" E, elevation 200 ft
Aircraft Cameron C-80
Aircraft category Lighter-than-air - Hot Air Balloon

Location of departure

Kwaadmechelen (Ham)

Planned destination

Not determined

Type of operation Non-commercial - Cross-country
Phase of flight Landing

Injuries 1 serious

Aircraft damage No damage

T All time data in this report are indicated in UTC, unless otherwise specified
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1. THE OCCURRENCE

The following is solely based on the pilot’s account.

The purpose of the flight was a private flight with one passenger, who was part of the pilot’s
designated “bubble”, in compliance with the Belgian COVID-19 regulations in effect at that time. A
sheltered site in Ham-Kwaadmechelen along the Kwaadmechelen—Dessel canal was selected as
the launch area, where the balloon took off around 15:45 UTC.

Shortly after departure, it became clear to the pilot that the balloon’s speed was higher than the
forecasts. Throughout the flight, the balloon changed direction several times but remained within
the predicted wind directions. Occasional gusts were felt in the basket.

Approximately half of the flight was conducted using the whisper burner to maintain altitude, as
the main burner was quite overpowered given the actual weight (approximately 150 kg below the
Maximum Take-off Mass (MTOM)). The main burner is certified for a volume more than twice that
of this balloon.

Multiple landing attempts were made in Korspel and Stal (districts of Beringen) but were aborted
due to changes in wind direction, presence of horses nearby, or the approach being too steep for
a safe landing. After 45 minutes of flight, the first gas cylinder was depleted, and the second was
activated. A third cylinder remained on standby.
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Figure 1 : Reconstructed flight track, in reality it was not in a straight line.
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The flight continued over wooded terrain toward Helchteren to attempt landing in a suitable area.
Over the forested area, several low passes were made to assess ground winds, which appeared
stable. The balloon no longer changed direction.

The final approach was initiated at approximately double tree height toward a large meadow free
of animals. The passenger was briefed on landing posture.

Picked landing
area (grass)

e
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Figure 2 :Close-up of the landing area

Already above the trees, the parachute valve was partially opened to begin the descent. Hereby,
the basket brushed lightly against tree branches to maximize available landing space. The
passenger was briefed again.

Once over the meadow and meanwhile descended below the treetop to about 10 meters above
the ground, nothing happened - the balloon reportedly remained at altitude with the valve still
partially open.

Closing the parachute and continuing the flight was reportedly impossible, as too much warm air
had escaped to clear the trees ahead. The only option was to land.

Subsequently, the pilot pulled a little more on the valve operating line to enlarge the opening at the
top of the balloon, and at that moment, the balloon began a rapid descent, perceived by occupants
as resembling a free fall.

Releasing the valve operating line was not an option for the pilot - too much hot air had escaped.
He tried to cushion the impact by opening the main burner with one hand, while holding the vent
cord with the other. The landing was hard. The basket stayed on the ground, and the envelope
collapsed flat in the meadow behind the basket.

Immediately after landing, the passenger reported pain and suspected injury. She had held on
tightly, but her knee had slipped between the side cushions of the basket and the protective foam
of the cylinder during the impact, causing her leg to twist. She said she felt something snap when
moving her leg.

Emergency services were contacted and the passenger was transported to the hospital.
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2. CONTEXTUAL INFORMATION

2.1 Personnel information

Table 1 : General pilot data

Age 59
License EASA Part-FCL Balloon Pilot License initially issued by
Belgian CAA on 21 August 1996
Ratings Hot-air balloon group B?
Commercial operation hot-air balloon
Flight instructor (FI) balloons
Medical Class 2 (PPL) valid until 10 March 2021
LAPL valid until 10 March 2023

Table 2 : Declared experience

Total:

698 flights (made with successive volumes: 2600, 3000,
4,600 m?3)

Total previous 24 months:

1 flight of +- 1 hour

Total previous 30 days:

1 flight of +- 1 hour

Note:

The pilot resumed flying after three years of inactivity for medical reasons. The day before the
accident, he had a training flight with an instructor to renew his rating for group B.
The accident occurred a few days before the new European regulation entered into force (on 8
April 2021). Previously, in the absence of this recent experience, the license could be renewed
upon submission of a declaration from an instructor confirming the retention of the proficiency

required for the license.

According to current EASA rule BFCL.160 BPL, a BPL-holder must pass a proficiency check with
a flight examiner if, within the past 24 months, they have not achieved at least six hours of flight

time as PIC, including 10 take-offs and landings.

2 Group B: hot-air balloons with an envelope capacity between 3 401 m3 and 6 000 m?
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2.2 Aircraft information

2.2.1 General

Table 3 : General aircraft

data

Manufacturer Cameron Balloons Ltd.

Model C-80

Volume 2266 m? (Group A hot-air balloon?)
Year of built envelope | 2002

Serial 10325

Registration

Registered since 26 February 2021
by the Belgian Civil Aviation Authority

Burner type

MKIV Super, double burner, CB579-1

Basket model

occupants

CB300-3A, 97 cm x 137 cm, non-partitioned woven floor, max 4

The envelope is equi

2.2.2 Weight

Table 4 : Weight calculati

pped with a conventional parachute valve.

on

Empty mass: Envelope 74 kg
Basket 72 kg
Burner 24 kg
Payload: Passenger + pilot 160 kg
4 CB2990 fuel cylinders (40 liters usable propane each) 136 kg
Extra luggage 4 kg
Total mass: 470 kg

Based on the loading chart in the Flight Manual, and taking into account a cruise altitude of
2000 ft AMSL, the total permitted lift for the prevailing ambient temperature was calculated to

be 653 kg. So, the actual mass was about 180 kg below that.

There is no Minimum landing weight (MLW) specified in the Flight Manual for this model of

balloon.

3 Group A: envelope capacity

up to 3400 m3

o
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2.2.3 Flight manual guidance on hard landings

Chapter 3.8 of Cameron’s Hot Air Balloon Flight Manual, Amendment 17 issued on 12 November
2020 describes how to prepare for hard landings:

There are two possible hard landing situations. A burner or envelope failure results in a ‘heavy’
landing where the speed is mostly vertical, whereas a weather emergency may cause a ‘fast’
landing where the speed is mostly horizontal.

In a heavy landing the occupants should brace against vertical compression, with their knees only
slightly bent. The rope handles or cylinder rims should be firmly held.

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 the basket edge and rope handles
or cylinder rims firmly held.

Remind passengers not to leave the basket until told to do so. Extinguish the pilot light(s) and
shut the fuel off at all cylinders in use. Empty the hoses if time permits.

The parachute operating / rip line should be firmly gripped before touchdown.

23 Meteorological information

The weather in Belgium was influenced by a high-pressure system between Iceland and Ireland,
which resulted in a strong north-easterly flow. An advection of more unstable maritime icy cold
air was approaching and arrived in the early hours of the following day.

Analysis for Sun 04 Apr 2021 18 UTC

Issued al 04-04 /18:45 UTC

Figure 3 :Surface analysis chart
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The ballooning bulletin issued by Skeyes at 14:30 UTC for the period between 2 hours before
and 1 hour after sunset (which was on 18:20 that day in Brussels) gave the following general

inland wind info:

Ground 260°-300° 5-8 kt with maxima of 12 kt
250 ft 240°-300° 5-10 kt

500 ft 250°-290° 5-10 kt becoming 10 kt
1000 ft 260°-290° 5-10 kt becoming 10-15 kt
2000 ft 270°-290° 5-10 kt becoming 10-15 kt

Inversion was at 2000-2500 ft with 10-15 kt above.

Table 5 : Actual decoded meteo reports from aerodromes in the vicinity

Source:

METAR Schaffen, Diest (EBDT)

METAR Maastricht (EHBK)

Distance from site:

11 nm southwest

17 nm southeast

Time*: 17:25UTC 17:25UTC
Average wind directions | 290° 240°, variable b/w 220° and 280°
and speed: 5 kt 6 kt

Visibility and sky condition:

Visibility of 10 km or more
No cloud detected (NCD)

Visibility of 10 km or more
Few clouds at 3100 ft AGL

Temperature 08°C 08°C
Dew point 0°C 01°C
Altimeter (QNH) 1020 hPa 1020 hPa

Trend forecast

No significant change

No significant change

4 The METARs from half an hour earlier (the time period during which the accident occurred) showed no significant

difference
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24 Impact information

The following depicts the final segment of the flight and the impact, as recounted by the pilot.

Basket brushed
lightly against tree
branches to
maximize available
landing space

=y

Balloon remains on
altitude, pilot pulls
more on the valve

operating line to open
parachute more

—

Balloon fell down
very quickly, no
longer compensable
with the main burner

L

Figure 4 : final segment of the flight describing the sequence of events (not on scale)

Fuel cylinder

Rotation
movement
upon impact

Handles

Figure 5 : position of pilot (blue) and passenger (green) during impact

25 Pathological information

The passenger, a 59-year-old woman, sustained three fractures in her left leg: one in the tibia
and two in the posterior part of the leg, for which she underwent surgery the following day.




XAIU

Air Accident Investigation Unit

AAIU-2021-04-04-01

3. DISCUSSION

3.1

3.2

Wind conditions

The pilot stated that during the flight the wind was already gusty and the wind speed was higher
than forecast. He also reported occasionally feeling the wind.

The METARs from nearby airfields appeared to be consistent with the forecasts, but they are
only average values and do not always reflect the absence or presence of possible gusts.

Explanation for balloon hovering

The pilot’'s explanation for the balloon hovering above the field was an updraft, possibly “due
to eddies”, according to an instructor he spoke with after the accident.

When winds flow past an obstacle, turbulent air whirls or eddies can form. The stronger the
prevailing wind, the more intense the vertical mixing, resulting in eddies and gusty surface
winds. Normally, a row of trees acts as a so-called shelter belt, drastically reducing wind speed
near the ground behind the trees, which benefits crops. The best effect is achieved when the
barrier is permeable and semi-open. If it is closed, like a dense, solid forest, it can generate
turbulence and eddies immediately behind the tree line. These eddies could explain why the
pilot initially experienced an updraft. However, because these are circular air movements, a
downdraft typically is to be expected shortly afterward.

Turbulence eddying

—» Reduced wind speed
— near the ground

Figure 6 : effects of a solid shelter belt

The contact of the basket with the trees could also have temporarily reduced the apparent
weight (with the basket partially supported by branches), slightly decreasing the rate of
descent. However, this phenomenon alone cannot fully account for the experienced updraft.

Both of the above-mentioned effects are even more pronounced with a small basket and a light
payload (as in this case). According to an examiner, this would not have happened if there had
been an additional person on board.
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3.3

3.4

3.5

Selection of landing site

In hindsight, the chosen landing site may not have been the most suitable but there was no
immediate alternative in close proximity.

In this case, the selected meadow appeared after a long flight over forested terrain. However,
the far end of the meadow was also surrounded by trees, and beyond that lay the city of
Helchteren. This created pressure to land and left little margin for error.

The potential landing sites are something that should also be kept in mind for the flight when
selecting the take-off field and considering the prevailing winds.

Additional contributing factors

Several contextual factors may have influenced operations:

e The pilot had been searching for a suitable landing area for more than half an hour.

» Although the pilot had considerable overall experience, he lacked recent experience. The
extent to which this affected his judgment cannot be determined, but it may have played a
role.

Nature of balloon landings and passenger preparation

Regardless of the factors leading to the event, it is important to remember that balloon flights
are inherently unpredictable, and landings can be sporty. A hard or fast landing can never be
completely ruled out. It is therefore essential to brief passengers thoroughly and ensure they
are in adequate physical condition. Adopting the best possible posture can significantly reduce
the risk of injury.

This was a heavy landing, as described in the Flight Manual (see also chapter 2.2.3 of this
report). In a heavy landing the occupants should brace against vertical compression, with their
knees only slightly bent. The rope handles or cylinder rims should be firmly held.

The FAA Balloon Flying Handbook does not explicitly distinguish between a heavy and a fast
landing but recommends the following position: Feet and knees together, with knees bent.
This stance allows maximum flexibility. With knees bent, the legs act as springs or shock
absorbers in all directions. With legs staggered fore and aft, there is a risk of “doing the splits”
and locking the front knee. Legs should remain flexible and springy at impact.

A safety investigation report of the French Bureau d'enquétes et d'analyses pour la sécurité de
l'aviation civile (BEA) on a hard balloon landing on 25 June 2017 at Sandillon notes that the
aviation physician of the Fédération Francaise d’Aérostation (FFA) recommends feet slightly
apart and knees half bent. This increases the support polygon, making it easier to maintain
balance with hips and knees aligned.
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So as a conclusion, the best position is to bend the knees slightly, keep the legs aligned, and
place the feet apart—certainly not the position adopted by the passenger in this accident (see
Figure 5 in this report).
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4. SAFETY ACTIONS AND RECOMMENDATIONS

A safety issue is a safety factor that (a) can reasonably be regarded as having the potential to adversely affect the
safety of future operations, and (b) is a characteristic of an organization or a system, rather than a characteristic of a
specific individual, or characteristic of an operational environment at a specific point in time.

A safety action: the steps taken or proposed to be taken by an organization or agency on its own initiative in response
to a safety issue.

A safety recommendation is a proposal by the safety investigation authority in response to a safety issue and based
on information derived from an investigation and/or study. It's aimed to improve the safety of an organisation and/or
system and therefor always addressed to an organisation and/or agency, never to a specific individual. The sole
purpose of a safety recommendation is the prevention of accidents or incidents and the reduction of the consequences
of such occurrences. It, in no case has the purpose of creating a presumption of blame or liability for an accident or
incident. Neither does it reflect the level of contribution to a specific accident or incident.

A safety lesson learned is the knowledge and insight gained through an individual's experience, intended to be applied
to prevent similar events from occurring in the future.

A safety message: An awareness which brings to attention the existence of a safety factor and the lessons learned.
AAIU can distribute a safety message to a community (of pilots, instructors, examiners, ATC officers), an organization
or an industry sector for it to consider a safety factor and take action where it believes it appropriate. There is no
requirement for a formal response to a safety message.

AAIU Belgium has the following safety message:

To all hot air balloon pilots:

For non-partitioned baskets, passenger positioning recommendations during landing vary
by source and the applicable flight manual. Their implementation also depends on available
space, passenger body type, and the need to prioritize pilot safety to ensure the maneuver
can be completed.

However, the following key points should always be observed:

e Keep legs slightly bent and flexible;

e Place feet apart but always parallel;

e Hold on firmly at two points;

e Make sure feet and legs are not trapped between straps or fuel cylinders.

The AAIU didn't identify any systemic safety issue and therefore has no additional safety
recommendations.
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ABOUT THIS REPORT

What? Safety investigation reports are a technical document that reflects the views of the investigation team on
the circumstances that led to the accident or serious incident and is conducted in accordance with Annex
13 to the Convention on International Civil Aviation and Regulation (EU) No 996/2010.

Objective The sole objective of safety investigations is the determination of the causes, and to define safety

recommendations in order to prevent future accidents and incidents. It is not the purpose of this
investigation to apportion blame or liability. In particular, Article 17-3 of Regulation (EU) 996/2010
stipulates that the safety recommendations made in this report do not constitute any suspicion of guilt or

responsibility.

Investigation

authority

Investigation

initiation

The Air Accident Investigation Unit of Belgium (AAIU for the rest of this publication). It is the Belgian
permanent national civil aviation safety investigation authority as defined in Article 4 of Regulation (EU)
No 996/2010 and established in accordance with the Royal Decree of 26 December 2022. This unit is part
of the Federal Public Service Mobility and Transport and is functionally independent from the Belgian Civil

Aviation Authority and other interested parties.

This investigation

AAIU was notified of the occurrence via a pilot’s report by e-mail the day after. There was no deployment

on site.

Scope

Data-collection only

For this occurrence, a data-collection only report has been produced, detailing the factual information as
received in the initial notification and any follow-up enquiries. In the absence of a real investigation, they
allow for awareness amongst the aviation community of potential safety issues and possible safety

actions. The AAIU did not verify the accuracy of all information.
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