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Section/division 

Accident and Incident Investigations 
Division Form Number: CA 12-12c 

HELICOPTER ACCIDENT REPORT AND EXECUTIVE SUMMARY 

 

 Reference: CA18/2/3/9714 

Aircraft 
Registration  

ZS-MZS Date of Accident 1 June 2018 
Time of 
Accident 

0940Z 

Type of Aircraft Robinson R44 Raven II 
Type of 
Operation 

Private (Part 91) 

Pilot-in-command Licence Type  
Private Pilot 
(Helicopter) 

Age 36 Licence Valid Yes 

Pilot-in-command Flying 
Experience  

Total Flying 
Hours 

±406.8 Hours on Type ±68.6 

Last point of Departure  Rustenburg Aerodrome (FARG), North West Province 

Next Point of Intended 
Landing 

Zebula Golf Estate & Spa Aerodrome, Limpopo Province 

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

Lumarie Game Farm, 8 nautical miles south-west of Zebula Golf Estate & Spa Aerodrome at GPS  
co-ordinates S24°52’07.71” E027°52’27.97” at an elevation of 3 920ft 

Meteorological 
Information 

Wind: 280°/10 kts, visibility: >10km, temperature: 21°C, dew point: 15°C 

Number of People On 
Board 

1 + 1 
No. of People 
Injured 

0 
No. of People 
Killed 

2 

Synopsis  

The pilot and a passenger took off on a private flight from Rustenburg Aerodrome (FARG) with the intention 

to land at Zebula Golf Estate & Spa Aerodrome for a game of golf.  

 

According to the two eyewitnesses who were near the farm gate, the helicopter approached from a southerly 

direction. A few minutes before the accident, the helicopter was observed hovering at a very low height 

above Quinta Domingo Farm gate, which is approximately 187 metres (m) from the accident site. Both 

eyewitnesses stated that the helicopter started moving forward, reducing height while making a left bank for 

approximately 100m before it rolled to the left and crashed on Lumarie Game Farm in a nose-down attitude. 

One of the eyewitnesses ran towards the fence to try to assist the occupants but was restricted by the electric 

fence. The other eyewitness alerted the police about the accident.  

Both occupants were fatally injured and the helicopter was destroyed but there was no pre- or post-impact 

fire.  

It is possible that there was a debonding of the blade skin(s) from one of the main blade spars during flight. 

This would have resulted in alteration of the aerofoil profile, loss of effectiveness (lift) and severe 

destabilisation of the main rotor (MR) blade; however, this possibility could not be conclusively proven. 

 

It is probable that during forward movement, the helicopter entered a transverse flow effect which resulted 

in the helicopter rolling to the right. To correct the roll, the pilot moved the cyclic control to the left but he 

over compensated, resulting in the loss of control and the subsequent crash. 

SRP Date 13 August 2019 Release Date 28 August 2019 
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ABBREVIATION DESCRIPTION 

AD Airworthiness Directive 

AGL Above Ground Level 

AIID Accident and Incident Investigation Division 

AMO Aircraft Maintenance Organisation 

AOA Angle of Attack 

CARs Civil Aviation Regulations 

CoA Certificate of Airworthiness 

CoR Certificate of Registry 

CVR Cockpit Voice Recorder 

°C Degrees Celsius 

ETL Effective Translational Lift 

ft Feet 

FARG Rustenburg Aerodrome 

FEW Few (2-3 octas) 

FDR Flight Data Recorder 

GPS Global Positioning System 

HRV Heat Recovery Ventilation 

kts Knots 

lbs Pounds 

MPI Mandatory Periodic Inspection 

MR Main Rotor 

MHz Megahertz 

m Metre(s) 

nm Nautical Mile 

POH Pilots Operating Handbook 

PPL Private Pilot Licence 

RoD Rate of Descent 

rpm Revolution per Minute 

SACAA South African Civil Aviation Authority 

SAWS South African Weather Services 

SCT Scattered (5-7 octas) 

UTC Coordinated Universal Time  

VHF Very High Frequency 

VFR Visual Flight Rules 

VMC Visual Meteorological Conditions 
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Name of Owner/Operator : Marico Hill Game Lodge (Pty) Ltd 

Manufacturer  : Robinson Helicopter Company 

Model    : R44 Raven II 

Nationality   : South African 

Registration Marks : ZS-MZS 

Place    : Lumarie Game Farm at GPS coordinates 24˚52΄07.71˝  

                                               S; 027˚52΄27.97˝ E 

Date    : 1 June 2018 

Time    : 0940Z  

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), this report was 

compiled in the interest of the promotion of aviation safety and the reduction of the risk of 

aviation accidents or incidents and not to apportion blame or liability. 

 

Investigations process: 
 

The accident was notified to the Accident and Incident Investigation Division (AIID) on 1 

June 2018 at about 1005Z. The investigator/s went to Bela-Bela, Limpopo, on 1 June 2018. 

The investigator/s coordinated with all authorities on site by initiating the accident 

investigation process according to Civil Aviation Regulations (CAR) Part 12 and 

investigation procedures. The AIID of the South African Civil Aviation Authority (SACAA) is 

leading the investigation as the Republic of South Africa is the State of Occurrence.  

 

Notes:  

1. Whenever the following words are mentioned in this Report, they shall mean the following:  

Accident — this investigated accident  

Helicopter — the Robinson R44 involved in this accident  

Investigation — the investigation into the circumstances of this accident  

Pilot — the pilot involved in this accident  

Report — this accident report  

 
2. Photos and figures used in this report are taken from different sources and may be 

adjusted from the original for the sole purpose of improving the clarity of the report. 

Modifications to images used in this report are limited to cropping, magnification, file 

compression; or enhancement of colour, brightness, contrast; or addition of text boxes, 

arrows or lines.  
 

Disclaimer: 
 
This report is produced without prejudice to the rights of the SACAA, which are reserved. 
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1. FACTUAL INFORMATION 
 
1.1 History of Flight 
 
1.1.1 On 1 June 2018, the pilot and a passenger took off on a private flight from Rustenburg 

Aerodrome (FARG) at approximately 0900Z, with the intention to land at Zebula Golf 

Estate & Spa Aerodrome for a game of golf. The flight was conducted under visual 

flight rules (VFR) by day. 

 

1.1.2 According to the two eyewitnesses near the accident site who were sitting in a car at 

the Quinta Domingo Farm gate, the helicopter approached from a southerly direction 

towards Zebula Golf Estate & Spa Aerodrome. The two witnesses stated that they 

had stopped at the gate to wait for the helicopter to fly overhead their car, but the 

helicopter started hovering overhead the gate. One of the witnesses stated that he 

exited the car for a clearer visual and saw that it was hovering at a low height of less 

than 150 feet (ft.) above ground level (AGL). Both eyewitnesses stated that after a 

few minutes, the helicopter started moving forward while losing height and it made a 

left turn. The helicopter crashed in a nose-dive attitude on Lumarie Game Farm, 

approximately 187m from where the eyewitnesses were positioned.  

 

1.1.3 The eyewitness who was standing outside the car stated that he ran towards the 

fence to try to assist the occupants, but an electric fence restricted access to the 

accident site. Both occupants were fatally injured and the helicopter was destroyed. 

There was no pre- or-post impact fire. 

 

1.1.4 The accident occurred at approximately 0940Z during daylight conditions, at a 

geographical position determined to be S24°52'07.71" E027°52'27.97" and at an 

elevation of 3 920ft. 
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Figure 1: Google Earth map showing the accident site and route taken. 

 
 

1.2 Injuries to Persons 
 

Injuries Pilot Crew Pass. Other 

Fatal 1 - 1 - 

Serious - - - - 

Minor - - - - 

None - - - - 

 
 
1.3 Damage to Helicopter 
 
1.3.1 The helicopter was destroyed during the accident sequence. 
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                                      Figure 2: The main wreckage as found on site. 

 
 
1.4 Other Damage 
 
1.4.1 A perimeter fence was damaged by the main rotor (MR) blade that separated during 

the accident sequence.  

 

 
 

Figure 3: Damage to the steel rod and fence. 

https://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwil0eO6s-LcAhVRXRoKHYVRCAkQjRx6BAgBEAU&url=http://www.africanpilot.co.za/apanews/number-22-04-june-2018/&psig=AOvVaw1b13lKAyO42lY-nTs5jTXT&ust=1533987638440252
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1.5 Personnel Information 
 

Pilot-in-command: 

Nationality South African Gender Male Age 36 

Licence Number *************** Licence Type Private Pilot Licence  

Licence valid Yes Type Endorsed Yes 

Ratings None 

Medical Expiry Date 31 July 2019 

Restrictions None 

Previous Accidents None 

 
 
1.5.1 The following information was obtained from the pilot’s documents (South African 

Civil Aviation Authority [SACAA] pilot’s file and the pilot’s helicopter instructor): 

 

a) On 10 November 2015, the pilot reported that he lost his logbook in October 

2014. At the time, the pilot had a total of 338.2 hours on fixed-wing aircraft. 

There was no information available between December 2015 and February 

2017.  

 

b) The pilot started his helicopter training in March 2017. He obtained his 

helicopter Private Pilot Licence (PPL) on 8 November 2017. During his 

helicopter training, the pilot only flew Robinson R44s, and had accumulated a 

total of 68.6 hours at the time of the accident. 

 
 Flying Experience: 
 

Total Hours 406.8 

Total Past 90 Days 10.1 

Total on Type Past 90 Days 10.1 

Total on Type 68.6 
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1.6 Aircraft Information 

 

 Airframe: 

Type Robinson Raven II 

Serial Number 12180 

Manufacturer Robinson Helicopter Company 

Date of Manufacture 20 February 2008 

Total Airframe Hours (At time of Accident) 653.6 

Last MPI (Date & Hours) 8 September 2017 576.7 

Hours since Last MPI 76.9 

C of A (Issue Date) 29 November 2011 

C of A (Expiry Date) 30 November 2018 

C of R (Issue Date) (Present owner) 8 May 2018 

Operating Categories Standard normal category  

 

1.6.1 The R44 Raven II is a four-place, single main rotor, and single engine helicopter 

constructed primarily of metal and equipped with skid type landing gear. The primary 

fuselage is a welded steel tubing and riveted aluminium sheet. It has an enclosed 

cabin with two rows of side-by-side seating for a pilot and three passengers. Tail rotor 

direction of rotation on the Robinson R44 is reversed compared to the R22 for 

improved yaw control authority. On the Robinson R44, the advancing blade is on the 

bottom. The helicopter is certified for a single pilot operation. It has two doors. The 

helicopter has a total fuelling capacity of around 47.7 U.S. gallons (Tanks with 

Bladders) and the usable fuel is 46.5 gallons.  

 

1.6.2 According to the airframe logbook, in April 2008, the helicopter had a hard landing 

incident due to engine power loss because of fuel contamination (incorrect fuel type 

used). The helicopter had flown a total of 12.7 hours since new at the time of that 

incident. The MR gearbox and tail rotor gearbox and their blades were replaced on 

13 March 2009 after the hard landing incident. The P/N of the MR blades fitted was 

C016-5 and they were due for replacement with P/N C016-7 on 3 March 2021. The 

MR blades accrued a total of 653.6 flying hours and a calendar of 10 years. 
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1.6.3 An Airworthiness Directive (AD) 2011-12-10 was released in 2012. The AD required 

inspection of each blade at the skin-to-spar line for debonding, corrosion, separation, 

a gap or dents, and replacement of any damaged blade with an airworthy blade. The 

accident helicopter complied with the AD inspections from 22 August 2012 until 24 

July 2015.  

 

1.6.4 On 9 January 2015, AD 2014-23-16 was released and it superseded AD 2011-12-10. 

AD 2014-23-16 required replacement of MR blades P/Ns C016-2 or C016-5 with P/N 

C016-7 within five years of issuing of the AD or before the year 2022. If the blades 

are not replaced, the requirements are an inspection for delamination and any 

exposed (bare metal) skin-to-spar joint area on the lower surface of each blade before 

every first flight of each day. This inspection may be performed by the owner/operator 

or a pilot holding at least a private pilot certificate; and it must be entered in the aircraft 

flight folio to show compliance with this AD. According to the airframe logbook entry, 

the AD was only complied with by the aircraft maintenance organisation (AMO) on 8 

September 2017. There was no evidence of every first flight of the day compliance in 

the aircraft flight folio and airframe logbook. 

 
 

1.6.5 Weight and Balance 

 
 

• According to the Robinson R44 Pilot Operating Handbook (POH), the 

helicopter’s maximum take-off weight is 2500 pounds (lbs). The accident 

helicopter’s estimated weight was 2110.4 lbs which was within limits. 
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• According to density altitude charts at a temperature of 21°C and the pressure 

altitude of 8200ft, the density altitude was determined to be 11000ft. It did not 

exceed the limit which is 14000ft. 

 

          Engine: 

Type Textron Lycoming IO-540-AE1A5 

Serial Number L-32638-48E 

Hours since New 576.7 

Hours since Overhaul Not yet reached 

 

 

            Main Rotor Gearbox: 

Type C006-5 

Serial Number 1097 

Hours Since New 564.2 

Hours since Overhaul Not yet reached 

 

            Main Rotor Blades: 

Type C016-5 

Serial Numbers 5688 & 5699 

Hours since New 564.2 

Hours since Overhaul Not yet reached 

 

           Tail Rotor Gearbox:  

Type C021-1 

Serial Number 1097 

Hours since New 564.2 

Hours since Overhaul Not yet reached 

 

            Tail Rotor Blades:  

Type C029-2 

Serial Numbers 7597 & 7630 

Hours since New 564.2 

Hours since Overhaul Not yet reached 
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Fuel:  

• On 1 June 2018, the helicopter was re-fuelled with 124.13 litres of Aviation 

Gasoline (Avgas). Fuel consumption per hour for a Robinson R44 Raven II is 

56.78 litres. The flight to Zebula Game Estate & Spa Aerodrome was going to 

take approximately 45 minutes, therefore, the helicopter had sufficient amount 

of fuel for the flight. 

 

• On arrival at the accident site, both the main tank and auxiliary tank had 

separated from the airframe as a result of impact sequence. Both tanks were 

ruptured; however, there was evidence of spilled fuel on the ground. 

 

1.7 Meteorological Information 

 

1.7.1 The following meteorological information was obtained from the South African 

Weather Service official report using Rustenburg as reference. 

 

Wind direction  300° Wind speed  3kts Visibility  >10km 

Temperature  18°C Cloud cover  Nil Cloud base  N/A 

Dew point  12°C   

 

           Figure 4 is the Heat Recovery Ventilation (HRV) satellite image as at 0930Z, 10 

minutes before the accident. It attests to the clear weather conditions at the accident 

location at the approximate time of the accident, notwithstanding banks of clouds to 

the south extending to Rustenburg. 
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Figure 4: HRV cloud enhance satellite image at 0930Z on 1 June 2018. 

 
A loop of satellite images from 0900Z to 1000Z clearly indicate the rapid clearance of 

this low-level cloud such that by 0945Z, just 5 minutes after the accident, the accident 

location shows no presence of cloud or any other significant weather (Figure 5).  

 

 
Figure 5: Day natural colour satellite image at 0945Z on 1 June 2018, showing dissipating stratus 
clouds. 

 
By 1000Z, only FEW to SCT clouds could be observed to the south of the accident location. 
 
 
1.8 Aids to Navigation 
 
1.8.1 The helicopter was equipped with standard navigational equipment as approved by 

the Regulator (SACAA) for the aircraft type. There were no defects reported with the 

navigational equipment prior to the flight. 
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1.9 Communication 

 

1.9.1 The helicopter was equipped with standard communication equipment as approved 

by the Regulator (SACAA) for the aircraft type. There were no defects reported with 

the communication equipment prior to the flight. The helicopter took off from an 

unmanned airfield; the communication frequency in the unmanned airspace is  

122.4 Megahertz (MHz). 

 

 

1.10 Aerodrome Information 

 

1.10.1 The accident did not occur at an aerodrome. The accident occurred approximately 8 

nautical miles (nm) south-west of Zebula Golf Estate & Spa Aerodrome, at a 

geographical position determined to be S24°52'07.71" E027°52'27.97" and an 

elevation of 3 904ft. 

 
 

1.11 Flight Recorders 
 

1.11.1 The helicopter was not equipped with a flight data recorder (FDR) or a cockpit voice 

recorder (CVR), and not any of these recorders were required by the relevant aviation 

regulations. 

 

 

1.12 Wreckage and Impact Information  

 

1.12.1 The helicopter crashed in Lumarie Game Farm, about 187m from the position of the 

eyewitnesses. According to the fuselage position and damages, it is evident that the 

helicopter impacted the ground with the right-hand side of the cabin and then 

bounced to the left-hand side before coming to rest in an upright position, facing 

south. This also resulted in both the left and the right skip separating from the 

fuselage.  
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Figure 6: The final position of the helicopter after the accident. 

 

1.12.2 The main wreckage contained the main fuselage, flight deck, mast, tail boom and 

engine. The wreckage displayed severe damage from a high-energy vertical impact. 

The main gearbox and the mast were still attached to the main wreckage and were 

resting on its right-hand side. The main gearbox attachment points were found 

separated from the frame as a result of impact forces. One of the rubber stops was 

crushed, indicative of mast bumping during impact sequence. The main gearbox 

housing was cracked at the bottom, indicative of internal components that came into 

contact with a housing due to high rate of descent (RoD). All three hydraulic servo 

actuators were still attached to the main gearbox. The outside condition was good 

and there were no visible signs of leaks which might have occurred prior to impact.   
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                                           Figure 7: Wreckage distribution. 

 

 

Figure 8: Right view of the main wreckage. 

1.12.3 The directions of fracture at the cross-tube or strut assembly and skid connection 

points indicated that impact loads were in upward and aft directions. As depicted by 

the picture below, the skid gear damages indicate that the helicopter impacted with 

the ground at high RoD. The skid gear broke off from the cross section and was found 

on the right-hand side of the main wreckage. 
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Figure 9: Left- and right-hand skids. 

 

1.12.4 Both eyewitnesses stated that the helicopter moved forward for approximately 100m 

and then turned left in a nosedive attitude. One of the helicopter MR blades impacted 

a tree stem and the other blade was fragmented into pieces and was scattered a few 

metres around the main wreckage. The less damaged blade was found resting on 

the farm perimeter fence. It could not be confirmed which of the two blades impacted 

the tree. The front tip and the main spar of the destroyed blade could not be found at 

the accident site and the blade root was still attached to the main rotor hub.  
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Figure 10: Image shows the split tree and a MR blade root cover. 

 

1.12.5 The separated MR blade was found approximately 63m away from the main 

wreckage. The other small piece of the complete blade was found next to the tree 

which was approximately 10m away from the main wreckage.  

 

 

Figure 11: Shows the blade root still attached to the main rotor hub    
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1.12.6 This MR blade had significant compression loads on the top surface for the entire 

length, which suggests impact with object while not turning at full revolutions per 

minute (rpm). The damage found approximately 1m on the inner surface of the MR 

blade was consistent with impact by the blade.  

 

 

Figure 12: The MR blade as found at the accident site. 

 

               
 Figure 13: Left view of the main wreckage. 



 9714 

CA 12-12a 13 October 2018 Page 20 of 46 

 

 
 

1.12.7 Components of the engine were scattered in different directions. The upper sheath 

broke off from the drive shaft, indicative of sudden stoppage damage on a rotating 

component. The lower sheath was found 3m from the main wreckage and having 

rotational impact marks on the surface. The upper bearing was still intact in the middle 

shaft and was turning freely. The middle shaft was fractured due to impact forces. 

The outer flexible coupling was broken at two attachment points while the inner 

flexible coupling broke off in all attachment points. The last flexile coupling was still 

intact with the tail gearbox input shaft. 

 

    

Figures 14 & 15: Images show damage to the engine and drive train. 

1.12.8 The tail gearbox was still intact, had freedom of movement and did not reveal any 

signs of overheating. One of the tail rotor blades revealed signs of high rotation impact 

with the ground and it sheared off from the root as seen in Figures 16 and 17. The 

tail fin and horizontal stabiliser had impact compression loads, indicative of contacting 

the ground. The tail rotor guard was crushed and flattened, indicative of high RoD.    

  

Figure 16 & 17: Images show broken tail rotor blade and a damaged horizontal stabiliser. 
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1.12.9 The position of the hydraulic switch was found in an off position after the accident. It 

is possible that it might have been moved during the recovery process.  

 

 
Figure 18: Shows a hydraulic switch 

 
1.12.10 Note: Hydraulic system failure.  

 
Source: Robinson R44 POH 
 

• Hydraulic system failure is indicated by heavy or stiff cyclic and collective controls. 

Loss of hydraulic fluid may cause intermittent and/or vibrating feedback in the 

controls. Control will be normal except for the increase in stick forces. 

1. HYD Switch  ̶  verify ON. 

2. If hydraulics not restored, HYD Switch  ̶  OFF. 

3. Adjust airspeed and flight condition as desired for comfortable control. 

4. Land as soon as practical. 

 
 

1.13 Medical and Pathological Information 
 

1.13.1 The medico-legal post mortem report indicate that both the pilot and the passenger 

died because of multiple blunt force injuries sustained during impact.    
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1.14 Fire  

 

1.14.1 There was no evidence of pre- or post-impact fire. 

 

 

1.15 Survival Aspects 

 

1.15.1 The accident was considered not survivable due to the impact damage sustained by 

the helicopter on the cabin and cockpit which caused fatal injuries to both occupants. 

Both occupants were wearing their safety harnesses and none of the safety 

harnesses failed. 

 

 

1.16 Tests and Research 
 

1.16.1 On 20 June 2018, Failure Analysis & Investigation Laboratory/CrashLab was 

requested to assist with investigation of the MR blades (P/N C016-5) and engine 

serial number L-32638-48E for a possible cause of blade failure and/or engine failure. 

Engine inspection did not reveal any abnormalities. The report revealed that there 

was a possibility of MR blade delamination, however, it could not confirm beyond 

reasonable doubt. (See full MR blades report in Appendix 2) 

 
1.16.2 Transverse Flow Effect 
 

As the helicopter accelerates in forward flight, induced flow drops to near zero at the 

forward disk area and increases at the aft disk area. These differences in lift between 

the fore and aft portions of the rotor disk are called transverse flow effect. This 

increases the angle of attack (AOA) at the front disk area causing the rotor blade to 

flap up, and reduces the AOA at the aft disk area causing the rotor blade to flap down. 

Because the rotor acts like a gyro, maximum displacement occurs 90° in the direction 

of rotation. The result is a tendency for the helicopter to roll slightly to the right as it 

accelerates through approximately 20 knots or if the headwind is approximately 20 

knots. Transverse flow effect is recognised by increased vibrations of the helicopter 

at airspeeds just below effective translational lift (ETL) on take-off and after passing 

through ETL during landing. To counteract transverse flow effect, a cyclic input to the 

left may be needed. Source: Helicopter Flying Handbook, FAA-H-8083-21A 
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Figure 19: Shows an effective translation lift is easily recognized in actual flight by transient 

Induced aerodynamic vibrations and increased performance of the helicopter. 
 

 
 
1.17 Organisational and Management Information 

 
1.17.1 This was a private flight conducted under the provisions in Part 91 of the Civil 

Aviation Regulations of 2011. 

 
 

1.18 Additional Information 
 

1.18.1 None. 
 
 

1.19 Useful or Effective Investigation Techniques 
 

1.19.1 None.  
 
 

2. ANALYSIS 
 

2.1. General 

 

From the evidence available, the following analysis was made with respect to this 

accident. These shall not be read as apportioning blame or liability to any particular 

organisation or individual. 
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2.2. Analysis 

 

2.2.1 The pilot was qualified and rated on the helicopter. His last skills test was carried out 

on 8 November 2017 and he was found competent.  

 

2.2.2 The last mandatory periodic inspection (MPI) had been certified on 8 September 2017 

by an approved AMO at 576.7 total hours. The helicopter had a total of 653.6 hours 

at the time of the accident. The helicopter had flown 76.9 hours since the last MPI. 

 

2.2.3 After the accident, both the main rotor blades were recovered and subjected to 

examination and metallurgical test at an approved laboratory. Investigation pointed 

towards a possible debonding of the blade skin(s) from one of the main blade spars 

during flight. This would have resulted in alteration of the aerofoil profile, loss of 

effectiveness (lift) and severe destabilisation of the MR blade; however, this 

possibility could not be conclusively proven.  

 

2.2.4 The two eyewitnesses observed the helicopter approaching from a southerly 

direction. One of the eyewitnesses stated that he got out of the car to observe the 

helicopter and saw it hovering at a very low height of less than 150ft AGL. He further 

stated that the helicopter moved forward for approximately 100m and rolled to the left 

before impacting terrain.  

 
2.2.5 It is probable that during forward movement, the helicopter entered a transverse flow 

effect which resulted in the helicopter rolling to the right. To correct the roll, the pilot 

moved the cyclic control to the left but he over compensated, resulting in the loss of 

control and the subsequent crash.  

 

2.2.6 The hydraulic switch was found in an off position after recovery of the helicopter. If 

the switch had been off during flight, it would have been difficult to operate the 

helicopter and the pilot would have landed on the road. It is unlikely that the pilot 

moved the hydraulic switch to the off position. 

 

2.2.7 The weather on the day of the accident did not contribute to the cause of this accident. 
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3. CONCLUSION 
 
3.1. General  

 

From the evidence available, the following findings, causes and contributing factors were 

made with respect to this accident. These shall not be read as apportioning blame or 

liability to any particular organisation or individual.  

 

To serve the objective of this investigation, the following sections are included in the 

conclusions heading:  

 

• Findings – are statements of all significant conditions, events or circumstances in this 

Accident. The findings are significant steps in this Accident sequence but they are 

not always causal or indicate deficiencies.  

• Causes – are actions, omissions, events, conditions, or a combination thereof, which 

led to this Accident.  

• Contributing factors – are actions, omissions, events, conditions, or a combination 

thereof, which, if eliminated, avoided or absent, would have reduced the probability 

of the accident or incident occurring, or mitigated the severity of the consequences 

of the accident or incident. The identification of contributing factors does not imply the 

assignment of fault or the determination of administrative, civil or criminal liability 

 
3.2 Findings 
 
3.2.1 The pilot was issued with a PPL on 8 November 2017, with an expiry date of 30 

November 2018. His aviation medical certificate was issued on 4 July 2017, with an 

expiry date of 31 July 2019 with no restrictions. His last skills test was carried out on 

8 November 2017. 

 

3.2.2 The helicopter was issued with a certificate of airworthiness (CoA) on 29 November 

2011, with an expiry date of 30 November 2018. Its certification of registration (CoR) 

was issued on 8 May 2018. 

 

3.2.3 The last MPI had been carried out on 8 September 2017 by an approved AMO and 

the helicopter had flown a further 76.9 hours until the accident. It was issued with a 

certificate of release to service on 8 September 2017 with an expiry date of  

7 September 2018 or at 676.7 hours, whichever occurs first. 
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3.2.4 The helicopter was operated as a private flight conducted under visual meteorological 

conditions (VMC) by day. 

 

3.2.5 Both the helicopter’s MR blades were subjected to metallurgical inspection. 

Investigation pointed towards a possible debonding of the blade skin(s) from one of 

the main blade spars during flight. This would have resulted in alteration of the aerofoil 

profile, loss of effectiveness (lift) and severe destabilisation of the MR. This 

probability, however, could not be conclusively proven.  

 

3.2.6 It is probable that during forward movement, the helicopter entered a transverse flow 

effect which resulted in the helicopter rolling to the right. To correct the roll, the pilot 

moved the cyclic control to the left but he over compensated, resulting in the loss of 

control and the subsequent crash. 

 

3.2.7 The weather on the day of the accident did not contribute to the cause of this accident. 

 

3.2.8 The helicopter was destroyed and both occupants were fatally injured during the 

accident sequence. 

 
 
3.3 Probable Cause/s  
 
3.3.1 The helicopter entered a transverse flow effect during forward movement, and in an 

effort to recover the aircraft, the pilot lost control, resulting in a crash. 

 
 
 

4. SAFETY RECOMMENDATIONS 
 

4.1 General  

The safety recommendations listed in this report are proposed according to paragraph 

6.8 of Annex 13 to the Convention on International Civil Aviation and are based on the 

conclusions listed in heading 3 of this report; the AIID expects that all safety issues 

identified by the investigation are addressed by the receiving States and organisations. 

 
4.1.1 It is recommended that the SACAA, through the relevant division(s), ensures that all 

operators of Robinson R44 and R22 helicopters comply with AD 2014-23-16, which 

must be carried out strictly before every first flight of the day. In addition, the 

inspection must be entered into the aircraft records to show compliance. 
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4.1.2 It is also recommended that operators who are still flying helicopters fitted with MR 

blades P/N C016-5 include the daily inspection on their checklist until such blades 

are replaced. 

 

 

5. APPENDICES 
 
5.1 Appendix 1 – SAWS report 
5.2 Appendix 2 – Metallurgical report 
5.3 Appendix 3 – FAA Airworthiness Directive AD 2014-23-16 
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5.1 Appendix 1 - South African Weather Service official report 
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5.2 Appendix 2 - Metallurgical report 
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5.3 Appendix 3 - Airworthiness Directive AD 2014-23-16 
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