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AUTHORITY AIRCRAFT ACCIDENT REPORT AND EXECUTIVE SUMMARY

Reference: | CA18/2/3/9488

Aircraft registration | ZS-HDW Date of accident 6 October 2015 Time of accident | 0830z
Type of aircraft Bell 206BIII (Helicopter) e O.f Commercial (Part 127)

operation
Pilot-in-command licence type Commercial Age |64 Licence valid | Valid
Rilot-in-command flying Total flying hours 4985.2 Hours on type | 2 850.1
experience
Last point of departure Open field next to Blouberg Hospital, Bochum, Limpopo province

Next point of intended landing | Telecommunication site T121 on top of Blouberg Mountain

Location of the accident site with reference to easily defined geographical points (GPS readings if
possible)

Residential property in Bochum (GPS position; 2 3 AD8&®0South 0 2 9 A 8 0 6EaASi), elevation 3145 feet

Meteorological . o Caco T

eyt T Surface wind; 030°/12kt, Temperature; 25°C, Visibility; + 10km
53223” Rl 1+2 No. of people injured | 1 No. of people killed | 2
Synopsis

The pilot, who was the sole occupant on board the helicopter departed Rand Aerodrome (FAGM) at 04582
on the morning of 6 October 2015 and flew to Polokwane Civil aerodrome (FAPI) where he landed at 0654Z
and uplifted 126 litres of fuel. At 0730Z he took off from FAPI and flew to an open field, which was located
next to the Blouberg Hospital in Bochum, where he landed. The purpose of the flight was to airlift six
maintenance personnel as well as technicians to a remote telecommunication site on top of Blouberg
Mountain where routine maintenance was scheduled to be conducted. The client also required that 1000
litres of diesel be transport to the site on the mountain. The pilot, accompanied by two passengers and
cargo, which included 2 x 25 litres jerry cans filled with diesel took off from the open field. Approximately 160
m from where the pilot commenced with the take-off they collided with electrical conductors (wires) and
impacted with the ground 105 m further on. The passenger that was seated in the left front seat managed to
crawl out of the wreckage before it was consumed by post impact fire. The passenger that survived the
accident as well as two people on the ground were taken to hospital for treatment to attend to the injuries
they sustained. The pilot and one passenger succumbed from the post-accident fire.

The investigation established that the helicopter collided with wires (electrical conductors) approximately
160m from where the pilot commenced with the take-off run, whereupon the pilot lost control and the
helicopter crashed.

Probable cause

The helicopter collided with wires (electrical conductors) approximately 160m from where the pilot commenced with the
take-off run, whereupon the pilot lost control and the helicopter crashed.

SRP date | 14 November 2017 | Release date | 17 November 2017
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SOUTH AFRICAN
Section/division Accident and Incident Investigation Division Form Number: CA 12-12b

AIRCRAFT ACCIDENT REPORT

CIVIL AVIATION
AUTHORITY

Name of Owner . Henley Air (Pty) Ltd
Name of Operator . Henley Air (Pty) Ltd
Manufacturer . Bell Helicopter Textron
Model . 2068l
Nationality . South African
Registration markings . ZS-HDW
Place . Bochum, Limpopo Province
Date . 6 October 2015
Time : 0830z

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South
African Standard Time is UTC plus 2 hours.

Purpose of the investigation:

In terms of Regulation 12.03.1 of the Civil Aviation Regulations (2011) the purpose of investigation of an
aircraft accident or incident is to determine, in terms of the provisions of this Part, the facts of an accident or
incident in the interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or
incidents, and not to establish blame or liability.

Disclaimer:

This report is produced without prejudice to the rights of the CAA, which are reserved.

1. FACTUAL INFORMATION
1.1  History of flight

1.1.1 According to information provided by the operator, the pilot that planned to fly ZS-
HDW the following day visiting the operator that was based at Rand Aerodrome
(FAGM) on Monday, 5 October 2015. The pilot received a verbal briefing in
preparation for the operation that was required by the client, and was instructed to
contact the client to determine the exact location where to pick up the passengers
as well as the weight of the equipment that was required to be transported to the
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site.

1.1.2 Furthermore, according to the operator, the pilot was instructed to plan the flight
accordingly and to report back to the operations centre with his fuel requirements
and any other requirements he should have deemed necessary for the task. He
requested that five 20 litre empty jerry cans be loaded into the helicopter.

1.1.3 On Tuesday morning of 6 October 2015, the helicopter was refuelled to capacity
and 306 litres of Jet A1 was uplifted. At 0458Z the pilot took-off from FAGM and
flew to Polokwane Civil Aerodrome (FAPI) where he landed at 0654Z to uplift fuel.
The helicopter was refuelled whereupon 106 litres of Jet A1 was uplifted into the
helicopter and one 20 litre jerry can was also filled with Jet A1 according to the fuel
station operator. The pilot then took-off at approximately 0730Z and flew to an open
field that was located next to the Blouberg Hospital, 55 nautical miles (nm) to the
northwest of FAPI. The pilot waited for an undetermined period of time after he had
landed at the field before the client(s) arrived from Polokwane.

1.1.4 The following statement was obtained from the passenger that survived the
accident following an interview with him in Polokwane. He stated that approximately
one week before the flight was scheduled to take place, the team, which consisted
of eight people, was informed by the employer that they would be conducting
maintenance on the Blouberg Mountain sender at a location referred to as T121,
which was installed on top of the mountain. The team consisted of maintenance
personnel as well as technicians. They drove from Polokwane to Bochum with two
company vehicles with a trailer that contained 1000 litres of diesel. The diesel was
destined to be transported to the mountain site, to be used for a generator at the
sender on top of the mountain. During daytime conditions power was provided by
solar panels but at night time the generator would deliver power. The client brought
several empty 25L containers with them, which they would have filled with diesel

from the trailer and flown up the mountain by loading it in the helicopter.

1.1.5 The passenger indicated that this was not the first time that he was flown by
helicopter to the site. Since he had joined the company in 2011, he had been there
at least once, sometimes twice a year. He could however, not remember how many
times in total it was prior to the accident flight. Each time they were flown up the

mountain via helicopter.
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1.1.6 He indicated that when they arrived at the open field in Bochum, which was located
next to the Blouberg Hospital, the helicopter and pilot were already there. Once
they met up with the pilot, he gave them a safety briefing; they were told to never
walk towards or approach the tail rotor area, when moving away or towards the
helicopter with the main rotor blades turning; they should bend down as low as
possible. The pilot then requested that two people be nominated to fly on the first
flight of the day with him. He and his late colleague were nominated by their team
leader. He indicated that he loaded his toolbox into the helicopter, behind the pilot
seat. There were already three 25L containers filled with diesel in the helicopter by
that time, and he removed one of the containers in order for his toolbox to fit in.
The actual weight of his toolbox was not known to him, but he could recall that it
was heavy. He then boarded the helicopter, occupying the left front seat, and his
colleague was seated behind him. The pilot fastened both their safety harnesses

before he boarded the helicopter.

1.1.7 On the question of whether tickets had been issued to all the people that were to fly
to the site, he indicated that he had never received a ticket from the pilot, nor was
there a passenger manifest (that contained all their names) that he had to sign
before the flight. He states that this was the first time that he had flown to the site
with containers filled with diesel on board the helicopter. On all the previous flights,
the personnel who were to conduct maintenance at the sender were first flown to
the site, then the diesel containers were flown up the mountain with only the pilot on
board. The helicopter would then land at the site, where there was a designated
landing area and the containers would be offloaded; and this procedure would
continue until the total amount of diesel in the trailer was delivered to the site for the

generator.

1.1.8 He further stated that they also had to take up a large 12V battery, similar to the
type that was used in trucks. He could, however, not recall whether this battery was
on board the helicopter at the time. Once they were in the helicopter, the pilot
provided them each a headset and he made sure that they could hear him, by
askingican you He lsrrecoflectio he could hear the pilot at the time.
They then became airborne, into hover flight, approximately 2 feet from the ground.
The helicopter did not immediately start moving forward; the pilot then turned the
helicopter around (to the left) and then moved around on the open area as far back

as it was possible.
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1.1.9 They then proceeded into forward flight staying low above the ground; 6i t was h
i mpression that the hel iThiegiatement wasabsasedsonr ug gl
his previous helicopter flights, where he indicated that the helicopters had no
problem lifting off; it would then ascend straight up, and when quite high proceed
into forward flight. Not being familiar with the different types of helicopters he had
flown in the past, he indicated that this helicopter felt smaller than what they had
used previously. He could not recall seeing any warning lights that illuminated on
the instrument panel, nor could he remember hearing an audio warning in his

headset at any stage during the flight.

1.1.10 As they proceeded into forward flight, he could recall seeing the wires in front of the
helicopter, but there was no time to say anything. The next moment they collided
with the wires. He could remember screaming for help once on the ground; he
indicated that he crawled out of the wreckage via a broken window. He could not
recall if there was a fire immediately or at what stage the fire erupted. His
colleagues, who were waiting on the ground, rushed to the scene and assisted him.
He was covered with diesel and possibly helicopter fuel, and was burning over his
entire body. He had also suffered from a blow to the right side of his head, and
injured his right shoulder and ribs as well as his lower left leg. His colleagues
loaded him into one of the company vehicles and rushed him to the Blouberg
Hospital which was in close proximity to the accident scene. He was treated there
and later the same day transferred by road ambulance to a private hospital in
Polokwane. Later the same day he was discharged from hospital and he returned

to work on 20 November 2015 (6 weeks after the accident).

1.1.11 Video footage was made available to the investigation team, which was captured by
an onlooker on his cell phone. The footage captured the entire flight from where the
helicopter starts up with the three occupants on board until the point where it
collided with the wires. The footage indicates that once everybody was on board
the helicopter the pilot started the engine and the main rotor blades started to turn.
They remained on the ground for some time as the pilot made certain adjustments
on the instrument panel and he waited for the engine parameters to stabilise before
the throttle was advanced.

1.1.12 The helicopter then lifted off into hover flight and the pilot executed a 180° left turn,
remaining within ground effect (low above the ground). They then started moving
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forward slowly towards the southern end of the field where there were several large
trees that created a natural barrier. This was a decision made by the pilot to
increase the ground effect take-off distance.

1.1.13 Once in close proximity to the large trees he turned right, with the helicopter
remaining within ground effect and following completion of the turn he immediately
proceeded into forward flight on a heading of 030°M. The helicopter remained low
above the ground (in ground effect) while accelerating into forward flight, with a
substantial amount of dust being blown up as the helicopter proceeded through
transition. Approximately 160m from the point where he commenced with the take-
off run the helicopter collided with the wires (electrical conductors) that ran
diagonally across his take-off path. The wires were approximately 9m (30 feet)
above ground level (AGL). The helicopter impacted with the ground 105 meters
after colliding with the wires in the yard of an informal dwelling, where after a post
impact fuel fed fire erupted.

1.1.14 The passenger that was seated in the left front seat survived the accident and was
rushed to the nearby Blouberg Hospital by his colleagues that watched the
helicopter taking off. Due to the intensity of the fire it was not possible to rescue the
other occupants from the wreckage. The helicopter was consumed by the post
impact fire.

1.1.15 The accident occurred during daylight at a geographical position determined to be
2 3 AD8%%0 South 0 2 9 A208.676East at an elevation of 3145 feet above mean
sea level (AMSL).

‘J\/"{degartuspo,l 2

Figure 1: Google Earth overlay showing the flight path, point of impact with the wires, and the crash site
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1.2 Injuries to persons

Injuries Pilot Crew Pass. Other
Fatal 1 - 1 -
Serious - - 1 1
Minor - - - 1
None - - - -

1.2.1 The passenger that was seated next to the pilot in the left front seat survived the
accident. His colleagues rushed him to the Blouberg Hospital, which was in close
proximity to the accident site. He was later the same day transported by road
ambulance to a private hospital in Polokwane. He was discharged from hospital
later the same evening and returned to work six weeks later on 20 November 2015.
He suffered from a blow to the right side of his head, injured his right shoulder and
ribs and sustained a laceration to his lower left leg. X-rays were taken of his head,
neck, abdominal and his left leg.

1.2.2 Two people on the ground, a 67 year old man and a 14 year old female were also
injured when they were struck by the wires (electrical conductor) that ruptured when
the helicopter collided with it. They were rushed to a nearby hospital where they
received medical treatment.

1.2.3 According to available information the 67 year old man was struck by one of the
wires/cable on the right arm and the left side of his abdomen. He also complaint of
a headache.

1.2.4 The 14 year old suffered from blunt trauma. She suffered from a left radius and ulna
fracture (open fracture) to her left forearm. This is the part of your arm between the
wrist and the elbow. X-rays were taken of her left arm. She also sustained a soft
tissue injury to her left knee. She was admitted to hospital for treatment.

1.3 Damage to aircraft

1.3.1 The helicopter was destroyed by the post impact fuel fed fire that erupted.
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Figure 2: The burnout wreckage

1.4  Other damage

1.4.1 One of the power line support structures, referred to as a link structure broke off in
close proximity to the ground and came to rest on the asphalt roadway as can be
seen in Figure 3. This link structure was standing in front of a residential property,
which was located on the left side of the roadway when looking at the photograph
(see Figure 6). According to available information obtained from Eskom this was an
11m (36 feet) long/high link structure of which 1.8m (6 feet) gets secured below
ground level to support the structure.

Figure 3: The link structure as it came to rest in the roadway
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Figure 4: Damage to the wires and the link structure
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Figure 5: The three wires/cables that were severed when the helicopter collided with them

New link structure

Figure 6: The new link structure after it was replaced
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Figure 7: The three wires (electrical conductors) severed at the section breaker structure

1.4.2 It should be noted that the three wires were configured one above the other at the

link structure (Figure 6) but when they met at the section breaker structure they

were in a horizontal configuration as can be seen in Figure 7 (one next to the other).

The link structure and the section breaker structure was 99.3 m apart.

1.4.3 Due to the post impact fire and the petroleum products that were on board the

helicopter the soil in the immediate area of the accident was contaminated. The

contaminated soil was removed up to a certain depth and was replaced with fresh

soil.

1.5 Personnel information

1.5.1 Pilot-in-command (PIC)

Nationality British Gender | Male Age | 64
Licence number 0270409766 Licence type Commercial
Licence valid Yes Type endorsed | Yes

Ratings

Instrument rating, Undersling /winch rating

Medical expiry date

31 January 2016

Restrictions

Must wear corrective lenses

Dangerous Goods

Attended 1 day training course on 16 October 2014

CRM course

Attended 1 day course on 10 November 2014

Air Cargo Security

Attended 1 day course on 15 January 2015

Previous accident(s)

None on record with the SACAA
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The pilot and his wife emigrated from Canada to South Africa in 1995. He held a

valid South African commercial pilot licence on both aeroplanes and helicopters. He

also owned his own aeroplane since 2011, which he had imported from Italy. One of
the pilotds | ogb o ountdshorty bedoretthie acgiderit m guastich0 1 3
was obtained from his next of kin. It was noted that he had had flown similar type of
operations before the accident flight. According to available information the client

used the same helicopter operator on 24 March 2015. This information was
confirmed by the operator in an official letter received from them where they
indicated that the same pilot conducted the flight on the day. The two excursions
dated 4 March 2015 and the period 22 to 26 June 2015 was for another client.

Summary of similar excursions (Source: Pilot logbook)

Date Helicopter type Registration Flying time
4 March 2015 Bell 206B ZS-HBY 6.6
*24 March 2015 Bell 206B ZS-HBY 54
22 June 2015 Bell 206B ZS-HBY 4.8
23 June 2015 Bell 206B ZS-HBY 1.5
24 June 2015 Bell 206B ZS-HBY 2.1
25 June 2015 Bell 206B ZS-HBY 3.9
26 June 2015 Bell 206B ZS-HBY 3.6
*6 October 2015 Bell 206B ZS-HDW Accident

On 16 October 2014 the pilot attended a one day Dangerous Goods Category 10
course, which was presented by a CAA approved aviation training organisation.
According to the certificate the pilot completed the course successfully and it was
valid for 2 years.

On 22 April 2015 the pilot conducted a Part 127 proficiency check with the operator
in question on a Bell 206B helicopter. This proficiency check was valid for a period
of 6 months.

On 24 July 2015 he validated his aeroplane commercial pilot licence with the
regulator and on 28 July 2015 he did the same for his helicopter commercial pilot
licence.

*NOTE: The pilot flying experience entered in the two tables below was obtained
from one of his pilot logbooks, with the last entry in the logbook dated 13
September 2015. The two hours and 30 minutes (2.5 hours) he flew on 6 October
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2015 was added to his flying experience. It could not be determined if he had flown
during the period 14 September to 5 October 2015.

Flying experience:

Total hours 4 985.2
Total past 90 days 26.6
Total on type past 90 days 23.0
Total on type 2850.1

Flying experience on aeroplanes and helicopters respectively:

Total hours aeroplane 1152.2
Total hours helicopter 3833.0
Grand total 4 985.2

1.6 Aircraft information

1.6.1 The Bell 206B helicopter

The Bell 206B is a two-bladed, single turbine engine driven helicopter marketed
commercially with a five place seating and was certified for land operations under
day or night VFR non-icing conditions.

The helicopter ZS-HDW was equipped with a range extender, which increased the
fuel tank capacity to 91 US gallons (343 litres) of Jet Al. It was also fitted with a
cargo sling at the time of the accident. In the photograph on the next page the
cargo sling was also installed on the helicopter.
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Airframe:

Type Bell 206B

Serial number 1155

Manufacturer Bell Helicopter Textron
Year of manufacture 1973

Total airframe hours (at time of accident) | 18 806.8 (estimated hours)
Last MPI (hours & date) 18 804.0 5 October 2015
Hours since last MPI 2.8

C of A (issue date) 19 September 2012

C of A (expiry date) 18 September 2016

C of R (issue date) (Present owner) 29 April 2003

Operating categories Standard Part 127

*NOTE: The hours flown with the helicopter following the maintenance inspection,
dated 5 October 2015 (logbook entry) could not be determined with accuracy as the
flight folio as well as the Hobbs meter was destroyed by the post impact fire.

According to the last airframe logbook entry, a post maintenance acceptance flight
was conducted with the helicopter. According to available information that was
obtained from the helicopter owner the duration of the flight was approximately 20
minutes (0.3 of an hour). The flying time from FAGM to FAPI was approximately 2
hours, and the flying time from FAPI to Bochum was approximately 30 minutes,
which equates to 2.5 hours (estimated flying time). The helicopter had therefore
flown for approximately 2.8 hours after the maintenance inspection.
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Record of major defects and damage sustained

Source: Airframe and engine logbooks

0] The helicopter was involved in a hard landing incident on 24 April 2007 at
13 504.1 airframe hours.

(i) The helicopter was struck by lightning on 7 March 2011 at 15 879.5 airframe
hours. The helicopter was withdrawn from service and the required
maintenance inspection was performed as prescribed by the manufacturer.

(i)  The helicopter was involved in a hard landing incident on 18 April 2012 at
16476.0 airframe hours.

Engine:
Type Rolls-Royce 250-C20B
Serial number CAE-821139
Hours since new 18 685.2
Hours since overhaul | This was a module engine

NOTE: The engine hours entered in the table above was obtained from the engine
logbook as per the entry made during the last maintenance inspection, dated 5
October 2015 and the 2.8 hours that was flown subsequently was added.

1.6.2 Weight and Balance

According to the airframe logbook page 82, aircraft weighing record, the last time
the helicopter was weighed prior to the accident flight was on 9 October 2012 and
the empty mass was entered as 1 839.64 Ibs. The pilot used the value of 1 840 Ibs.
The maximum take-off weight of the Bell 206B Il according to the Flight Manual
was 3 200 Ibs (1 452 kg).

On record (accident file) were two weight and balance calculations for the helicopter
that was obtained from the operator. The pilot was required to submit a weight and
balance calculation to the operations centre before he dispatched. The one
calculation sheet was signed by the pilot and was dated 6 October 2015. For
reference it will be referred to as; Weight and Balance calculation #1.
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On the second calculation the name of the pilot appears but it was not signed. The
form was dated 13 October 2015 on the left bottom corner of the page. It was
compiled by making use of an aviation software program used by
pilots/aviators/dispatch personnel during flight planning. For reference it will be
referred to as; Weight and Balance calculation #2.

Weight and Balance calculation #1

The flight route on the document was entered as FAGM to Blouberg. The pilot did
not fly directly from FAGM to Blouberg but first landed at FAPI where a total of 126
litres (101 kg) of Jet A1 was uplifted.

Available evidence obtained indicated that the pilot requested five empty jerry cans;
these jerry cans had a capacity of 20 litres each. According to available information
on the flight from FAGM to FAPI, none of the five jerry cans contained any fuel. At
FAPI one jerry can was filled with Jet A1 on request of the pilot. No evidence could
be found that the pilot off loaded the four empty jerry cans after he had landed at
Bochum. The jerry can that was filled with fuel at FAPI was off loaded according to
members of the team (client).

A cargo hook mechanism was installed on the helicopter at the time of the accident,
however on neither of the two calculations was the weight of the hook mechanism
added to the take-off weight of the helicopter.

(Weight and Balance #1 from FAGM to FAPI) In this calculation a second person
(passenger) was included on the weight and balance, the weight of the person was
entered as 176 Ibs (80 kg), which was the same weight entered for the pilot. The
position of t he 6 p dirBssenged - Roravardq evimich evasetlie
position next to the pilot (left front seat). According to available information there
was no second person (passenger) on board the helicopter during this flight.

The weight of the content that was in the baggage compartment was entered as 5
Ibs this could not be verified as being accurate as the actual content was not
known.

The weight and balance calculation that was obtained from the operator could be
found attached to this report as Annexure A.
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Weight and Balance calculation #2

It was not clear to the Investigator as to what flight this weight and balance sheet
was applicable to, as the route at the top of the page was entered as;
Johannesburg Rand to Blouberg and the date on the left bottom corner of the page
was 13 October 2015.

On this flight the pilot weighed 175 Ibs, which was 1 Ibs less than on the previous
flight/calculation.

Two passengers were listed, fFront Pax and Backa It was a known fact that there
were two passengers on board the helicopter at the time of the accident flight.

The weight of the passenger at the back was entered as 275 Ibs, which amounted
to 125 kg. The passenger that survived the accident loaded his own toolbox in the
back cabin area behind the pilot seat, the actual weight of the toolbox was not
known. Following an interview with him he estimated the weight of the toolbox and
it content was approximately 26 kg. In Figure 9 on the next page the toolbox and
some of the tools that was recovered from the accident scene can be seen. No
record could however be found that the toolbox and its content were weighed.

Two 25L jerry cans filled with diesel remained in the back after the passenger
removed a third jerry can in order to accommodate his toolbox. The weight of a
jerry can after it was filled with diesel was weighed and amounted to 23.3 kg. The
weight of the two jerry cans that was on board the helicopter was approximately
23.3 X 2 = 46.6 kg. That meant the weight of the third passenger was
approximately 78 kg, this could not have been accurate as the weight of the toolbox
was unknown and still needed to be added. According to available information the
two diesel containers and the toolbox was not secured to the cabin structure by
means of tie down straps, nor by any other means prior to the flight.

The weight of the content in baggage compartment 1 was entered as 111 Ibs or
50kg. The content and the weight of such could not be determined with accuracy
and it was therefore not possible to comment on the weight entered on the weight
and balance calculation, nor was the type of baggage known.
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Figure 9: The toolbox with some of the tools as recovered

The weight and balance calculation that was obtained from the operator can be
found attached to this report as Annexure B.

1.6.3 It was not possible for the investigating team to calculate the weight and balance at
the time the helicopter took-off from Bochum, as there was several unknowns,
which included the following;

0] The actual weight of the passenger toolbox,

(i) the actual weight of the two passengers,

(i)  the content/equipment that was in the baggage compartment (boot) of the
helicopter as well as the weight associated with it,

(iv)  the actual amount of fuel that was on board the helicopter in the fuel tank.

*NOTE: During an interview with the survivor he indicated that the weight of his
toolbox was approximately 26 kg, this was an estimated weight provided by him. He
also indicated that his own physical weight was approximately 70 kg. He further
stated that his colleague that was with him on board the helicopter was physically
bigger than himself but he could not provide his weight. Although a weight was
entered on the post mortem report for the deceased the weight was not considered
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