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Acronyms and Definitions 

AAOC Agricultural AOC 
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CPL Commercial Pilot Licence 

DITRESFA Distress Phase 

DME Distance Measuring Equipment 

DVOR Digital VHF Omni -Directional Radio Range 
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FAA Federal Aviation Administration 
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HRYR Kigali International Airport 
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SN Safety Notice 

SRM Single Pilot Resource Management 

TR Tail Rotor 

USA United States of America 
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AIRCRAFT ACCIDENT REPORT 

 

GROUND COLLISION, A CHARTER FLIGHT, ROBINSON HELICOPTER R44 II, 

REGISTRATION 9XR-SJ, KABUGUZO VILLAGE, KINTARURE CELL, SHYIRA SECTOR, 

NYABIHU DISTRICT, 28 OCTOBER 2014 

 

Time given in this report is Co-ordinated Universal Time and will be denoted by (Z). Rwanda local 

time is Z plus 2 hours. 
 

ORGANIZATION OF THE INVESTIGATION 

 

In terms of Article 33 of the Law Governing Civil Aviation in Rwanda and Annex 13 to the 

Chicago Convention, the Minister of State in charge of transport on behalf the Republic of 

Rwanda, being the State of occurrence / operator, launched an investigation to determine facts, 

conditions and circumstances relating to this accident. 

 

PURPOSE OF THE INVESTIGATION 

 

In terms of regulation 3 of the Rwanda Civil Aviation (Aircraft Accident and Incident 

Investigation) Regulations and section 3.1 of ICAO Annex 13 to the Chicago Convention, this 

investigation was conducted and a report compiled in the interest of the promotion of aviation 

safety, the reduction of the risk of aviation accidents or incidents and not to apportion blame or 

establish legal liability. 

 

EXECUTIVE SUMMARY 

 

On October 28, 2014, about 0845Z, a Robinson helicopter R44 II, registration number 9XR-SJ, 

S/N 13437, operated by Akagera Aviation, on a charter flight HRYG and back to HRYR with no 

planned landing, collided with ground during a precautionary landing in a valley in Kabuguzo 

Village, Kintarure Cell, Shyira Sector, Nyabihu District, Rwanda.  
 

The pilot and three passengers did not sustain injuries. The aircraft was substantially damaged due 

to ground impact and there was no fire. Substantial damage was caused to the maize/potatoes 

crops. 
 

The pilot was licensed, medically fit and qualified for the flight. 

The aircraft was equipped and maintained in accordance with existing regulations and approved 

procedures.  

 

Though not contributory to the cause of the accident, it was noted that there was no adequate 

communication coverage or aircraft surveillance when flying in the northern/northwestern regions 

of Rwanda.  
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High density altitude, downdraft and gross weight close to aircraft limitations caused the LRR. 

The helicopter did not have enough altitude or escape route to recover from LRR and downdraft. 
 

Immediate Probable Cause  

The pilot failed to properly flare the nose-heavy helicopter during a precautionary landing causing 

the nose section and skid strut end colliding with the ground and rolled over to the right. The pilot 

decision to fly the helicopter low in high terrain & close to its certificated performance, LRR, 

downdraft, tailwind & a left crosswind component and uneven landing area were contributing 

factors.    
 

Safety Recommendations 

It is therefore recommended that, 

1.1 CAA issues a safety recommendation to pilots to minimize the unnecessary exposure of 

aircraft and crews to low-level hazards. 

 

1.2 CAA issues requirements to all Operators involved in single crew operation to provide 

initial and recurrence SRM training. 

 

1.3 Air Navigation Services provider to review communication systems and increase aircraft 

communication and surveillance coverage in Rwanda. 

 

1.4 The Design Organization should review RFM and provide unambiguous loading 

instructions on the use of the dotted line (MOST FWD CG WITH FULL FUEL TO KEEP 

CG WITHIN LIMITS AT ZERO FUEL);-i.e. Specify action to be taken when zero fuel or 

as loaded CG is located forward of the dotted line. 
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2. FACTUAL INFORMATION 

 

2.1 History of Flight 

 

On October 28, 2014, about 0845Z, a Robinson helicopter R44II, registration number 9XR-SJ, 

S/N 13437, operated by Akagera Aviation, on a charter flight to HRYG and back to HRYR with 

no planned landing, collided with ground during a precautionary landing in a valley in Kabuguzo 

Village, Kintarure Cell, Shyira Sector, Nyabihu District, Rwanda.  

 

The accident occurred during the hours of daylight at latitude of 01° 42' 47" South and longitude 

29° 36' 18" East. Visual meteorological conditions prevailed and according to the pilot, wind was 

gusting in the valley. The pilot and three passengers did not sustain injuries. The aircraft was 

substantially damaged and there was no fire. 

 

The pilot reported for duty at 0500Z and completed flight preparations including filing of the ATS 

flight plan in time for the ETD of 0700Z. Due to late arrival of the passengers, flight finally 

departed at 0815Z with a fuel endurance of 2 hours 30 minutes. 

 

According to the load sheet, helicopter was loaded as indicated in diagram A below.  

 

Figure 1: Distribution of Passengers and Baggage as per the load sheet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

As per the RFM, maximum gross weight for this helicopter is 2500 lbs.  The actual takeoff weight 

for the flight was 2473 lbs, with a CG located at 94 inches forward datum line. According to the 

pilot, the helicopter experienced a nose down heavy attitude throughout the flight.   

 

The mood of passengers was described by the pilot as that of excitement and he felt happy to fly 

these passengers. Immediately after takeoff in hovering mode, the passenger occupying left 

forward seat started showing signs of discomfort with heights.  

 

As per the ATS flight strip and pilot report, the helicopter departed HRYR off runway 28 with a 

right turnout direct to HRYG flying low level following the Nyabarongo River in an area of high 

terrain. Pilot maintained low level operation in order to accommodate the front passenger’s fear of 

PIC 
187.39 lbs 
 

PAX 1 
191.8 lbs  
 

PAX 2 & Bags 
141.1 lbs 
 
 

 

 

 

PAX 3 & Bags 
167.55 lbs 
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heights (aeroacrophobia). 

 

At the point where the Nyabarongo River branches into two sections, pilot deviated from following 

any of the branches, since either of them would take the flight off track or into area of higher 

terrain. The pilot decided to fly straight ahead in between a mountain pass. Suddenly he found 

himself flying the helicopter in a valley of high terrain to the front and on either side, forcing him 

to initiate a climb from 7000 feet.  

 

Pilot stated “I initiated a slow climb by slowly pulling up the collective pitch, the machine started 

climbing slowly by slowly till I encountered mountain winds (downdrafts) which made the 

machine settle on its own weight and started experiencing a decay in both Rotor and Engine 

RPMs”. At this time the low RPM horn and caution light came on. Pilot realized that there was 

not much of an escape route available to safely exit, forcing him to make a precautionary landing 

in a cultivated maize and potato field. The helicopter approached the landing site on a 3000 

Magnetic course with a gusting tail wind of 10-12 knots. Just before colliding with the ground, the 

helicopter had suddenly changed its course to 3150 Magnetic and effectively converted the gusting 

10-12 knots tail wind into a crosswind from the left. The aircraft collided the ground with a slight 

forward speed.  

 

With the sounding of the low RPM horn, one of the passengers enquired if there was a problem of 

which the pilot responded by saying “everything is okay”.  

 

The pilot did not make any distress call. After the crash, pilot assisted in the evacuation of 

passengers following which, he contacted company base for rescue. 

 

2.2 Injuries to persons 

 

Injuries Type Flight Crew Passengers Total in the aircraft Others 

Fatal 0 0 0 0 

Serious 0 0 0 0 

Minor 0 0 0 0 

None 1 3 4 0 

TOTAL 1 3 4 0 

 

2.3 Damage to Helicopter 

 

Helicopter windshield was damaged when it collided with the ground. Main rotor blades contacted 

the tail boom causing it to break off from the main fuselage.  

 

Main Rotor blades received substantial damage due to ground impact.  Tail rotor blades received 

minor damage. 
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2.4 Other damage 

 

A maize/potato field was destroyed.  

 

2.5  Personnel information 

 

The pilot, aged 27 years, held valid Rwandan CPL (H) issued on November 29, 2012, English 

Proficiency level six (6), and a valid Medical Certificate class one (1) with no limitations. The 

pilot also held an FAA license issued on December 18, 2009. The pilot was type rated on the 

Robinson R44 II and AgustaWestland A109S. 

 

According to pilot interview and Rwanda CAA records available, the pilot received PPL on April 

24, 2012 and CPL on May 11, 2012 from the Los Angeles Helicopters of 3501, Lakewood Blvd, 

Long Beach, CA 90808, USA. He received mountain flying training from the same institution on 

May 22, 2012.  

The pilot’s logbook showed he had flown 977.7 hours total flight time, including 600 hours in the 

Robinson R44 II.  He had flown 1.7, 2.2 and 18.8 hours in the previous 24 hours, 7 days and 30 

days, respectively before the accident.  His most recent OPC and ground training was conducted 

on May 12, 2014. 

 

1.6 Helicopter Information 

1.6.1 Airframe 

Type R44 II 

Registration Number 9XR-SJ 

Number of seats 1+3 

Serial Number 13437 

Manufacturer Robinson Helicopter Company 

Date of Manufacture February 15, 2013 

Total Airframe Hours(At time of accident) 375.03 hours 

Last MPI (Date & Hours) September 22, 2014 at 350 hours 

Hours since last MPI 25.03 hours 

Certificate of Airworthiness issue date/expiry date May 16, 2014/ May 15, 2015 

Certificate of Registration issue date  March 21, 2013 

 

1.6.2 Powerplant  

The helicopter was equipped with one Lycoming engine model number IO-540-AE1A5 six 

cylinder, horizontally opposed overhead-valve, air-cooled, fuel injected, wet-sump engine S/N L-

35183-48E, normally aspirated.   

 

Onsite inspection revealed that the wire locked nut bolting the direct drive, squirrel cage cooling 

fan mounted to the engine output shaft and supplying cooling air to the cylinders and oil coolers 
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via a fiberglass and aluminum shroud, was out of alignment with the rig mark. The engine, which 

was installed during manufacture of the aircraft had accumulated a total of 375.03 hours since new.   

 

1.6.2.1 Tail and Main Rotor Assemblies 

Component Description P/N S/N Date Installed Total  Hours 

Main Rotor Blades C061-7 

2741 January 15, 2013 at 0 hours 374.04 

2743 January 15, 2013 at 0 hours 374.04 

Tail Rotor Blades 
C029-3 

1500 January 15, 2013 at 0 hours 374.04 

1502 January 15, 2013 at 0 hours 374.04 

 

A V-belt sheave is bolted directly to the engine output shaft. V-belts transmit power to the upper 

sheave which has an overrunning clutch contained in its hub. The inner shaft of the clutch transmits 

power forward to the main rotor and aft to the tail rotor. Flexible couplings are located at the main 

gearbox input and at each end of the long tail drive shaft. 

 

Onsite wreckage examination showed that a groove was cut in the V-belts. 

1.6.3 Controls 

The collective pitch lever fitted is conventional with a twist grip throttle control. When the 

collective is raised, the throttle is opened by an interconnecting linkage.  

 

According to the RFM systems description, an electronic governor makes minor throttle 

adjustments required to maintain RPM.  

 

1.6.4 RPM Governor 

According to RFM, a governor maintains engine RPM by sensing changes and applying corrective 

throttle inputs through a friction clutch which can be easily overridden by the pilot. The governor 

is only active above 80% engine RPM and can be switched on or off using a toggle switch on the 

end of the right seat collective. It is designed to assist in controlling RPM under normal conditions 

and may not prevent over or under speed conditions generated by aggressive flight maneuvers. 

When operating at high density altitudes, governor response rate may be too slow to prevent 

overspeed during gusts, pull-ups or when lowering collective. 
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1.6.5 Low RPM Horn and Caution Light  

As stated in the RFM, LRR horn and caution light indicate that rotor RPM may be below safe 

limits triggered when rotor RPM is at 97% or below (Decaying Lift). 

1.6.6 Maintenance Records  

Maintenance records revealed that the helicopter was being maintained in accordance with a 100 

hour inspection program and was complimented with a 50 hour inspection. MPI were carried out 

on the helicopter from July 12, 2013 to September 22, 2014 as indicated in the table below: 

Inspection Total Airframe  Date 

MPI (25 hours) 24.87 hours July  12, 2013 

MPI (50 hours) 49.83 hours September 03, 2013 

MPI (100 hours) 100.40 hours /Annual January 07, 2014 

MPI (50 hours) 150.90 hours April 28, 2014 

MPI (100 hours) 200.90/Annual June 20, 2014 

MPI (50 hours) 250.90 hours July 21, 2014 

MPI (100/300 hours) 307.10/Annual August 12, 2014 

MPI (50 hours) 350.00 hours September 22, 2014 

 

1.6.7 Safety Notices and Airworthiness Special Information 

During the period from January 1981 to October 2004, Robinson Helicopter Company issued 

several SN pertaining to fatal accident involving Robinson R44.  A brief summary of each safety 

information is as follows: 

SN No. Date Subject 

SN-9  Issued July 1982 and revised June 1994. Accidents caused by Dynamic 

Rollover 

SN-10 Issued October 1982 and revised February 

1989 and June 1994 

Fatal Accidents caused by low 

RPM Rotor Stall 

SN-19   Issued July 1985 and revised June 1994. Flying Low Over Water is very 

Hazardous. 

SN-24   Issued September 1986, revised June 1994. Low RPM Rotor Stall can be Fatal. 

SN-32 Issued March 1998 and revised May 2013. High Winds or Turbulence.  

SN-34 Issued March 1999 and revised April 2009. Photo Flight - Very High Risk. 

SN-37 Issued December 2001. Exceeding Operating Limits. 

SN-41 Issued May 2013. Pilot Distractions. 
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On December 20, 2004, Robinson Helicopter Company issued a Safety Alert informing operators 

that exceeding power limits can be fatal. 

In July 1994 and January 1995, FAA issued AWS-94-2 and ASW-95-01 respectively to 

disseminate safety information to all pilots of the Robinson R22 and R44 helicopters of fatal 

accidents in those aircraft resulting from main rotor contact with the airframe.  

 

According to the information provided in ASW-95-01, data provided by the National 

Transportation Safety Board and foreign airworthiness authorities; there have been a number of 

fatal accidents in the R22 and R44 that resulted from main rotor blade/airframe contact. Most of 

those accidents have been attributed to LRR stall or mast bumping and pilot lack of experience.   

 

According to data provided by FAA in AWS-95-1, many factors may contribute to main rotor stall 

and pilots should be familiar with them. Any flight condition that creates excessive angle of attack 

on the rotor blades can produce a stall. LRR, aggressive maneuvering, high collective angle (often 

the result of high density altitude, over-pitching [exceeding power available] during climb or high 

forward flight airspeed) and slow response to the LRR warning horn and light may result in rotor 

stall. The effect of these conditions can be amplified in turbulence. Rotor stall can ultimately result 

in contact between the rotor and airframe.  
 

1.6.8 Rotor Flight Manual  Centre of Gravity Caution 

The Robinson R44 II Helicopter Approved RFM contains the following: 

 

CAUTION 

 

“Fuel burn causes CG to move forward during flight. Always determine safe loading with empty 

fuel as well as with takeoff fuel.  Payload maybe limited by forward CG as fuel is burned”. 
 

1.7 Meteorological Information 

Actual weather (METAR) report was given by Kigali Meteorological office at departure as follows; 

HRYR 280900Z 07005KT 9999 SCT023 SCT300 29/19 Q1020 NOSIG=. 

No official weather observations were available at the time and place of the accident.  

 

According to pilot, outside air temperature was above 230C, pressure altitude of about 6600 feet 

and wind in the valley was gusting. 

1.8 Aids to Navigation 

The aircraft was equipped with standard navigational equipment as per Equipment List approved 

by the CAA including ELT. There were no recorded defects on helicopter navigational equipment 

prior to the flight. 
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The ELT neither automatically activated itself at impact nor was it activated after.  

 

There was no recorded unserviceability of ground navigational aids at the airport of departure. 

1.9 Communications 

The aircraft was equipped with one (1) VHF Bendix King KX155A radio and one (1) Garmin GNS 

430 Ground Positioning System (GPS) both approved within the Equipment List by the CAA.  

 

Kigali FIR is characterized by high terrain in the North and North West and VHF coverage, 

being line of sight communication, is limited in this area. Interviews conducted with ATS 

personnel revealed that, aircraft flying below 8000 feet and outside 10-15 nautical miles from 

Kigali DVOR/DME rarely have communication with ATC and or radar coverage when flying 

North or Northwest.  

The last communication made by aircraft was on Kigali tower frequency 118.3 MHz with 

difficulty and was transferred to approach but could not get in contact due to line of sight 

limitation. 

According to ATC, without communication or surveillance of the helicopter flight, it was 

impossible for ATS to determine on a continuous basis the position of the helicopter. Air traffic 

controllers on duty did not go through the three phases of emergency (namely INCERFA, 

ALERFA & DITRESFA) though the flight had gone for two hours without establishing 

communications. 

1.10  Airport Information 

Aerodrome of departure information is not relevant as the accident took place in a remote area of 

Kabuguzo village with the following coordinates S 01° 42' 47" and E 029° 36' 18".  

 

1.10.1 Flight Plan 

Flight plan was filed and accepted for departure from HRYR with a direct routing to HRYG as 

destination. As indicated in the flight plan extract below, item 15 under LEVEL field and item 18 

under RMRK field LL (low level) were filed and accepted by AIM as level to be maintained.  
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Figure 2 Flight Plan Extract 

 

 
 

At the time of the accident, helicopter was flying low level following a valley. 

 

1.11  Flight Recorders 

The helicopter was not fitted with either the Flight Data Recorder or the Cockpit Voice Recorder 

and none of the recorders were required by existing regulations in this type of helicopter. 

1.12 Wreckage and Impact Information 

1.12.1 The Accident Site 

 

The accident site is situated at S 01°42' 47'' E 029° 36' 18'', 6600 feet AMSL in a steep valley of 

Nyabihu district in a relatively uneven area close to a stream. 

 

The helicopter’s direction on impact was at 315° Magnetic. The initial impact point showed little 

ground penetration by helicopter landing skid forward end and nose section at approximately 30° 

- 45° angle and rolled over to the right. 

 

  

Flight Plan Extract showing Low Level 

Flight 
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Photograph 1: Initial Impact Site 
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1.12.2 Examination of helicopter nose section 

The nose section of the helicopter covered with soil (see picture below) is consistent with crater 

dimensions described in Picture 1 above. 

Photograph 2 
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Figure 3:- Crater Dimensions 

  

1.12.3 Examination of Tail Rotor and Boom 

 

The tail boom and tail rotor had separated from the fuselage. The tail boom piece, with the tail 

rotor blades still attached to the gearbox, was located 1.5 meters, 30° to the left side of the 

helicopter nose facing the direction of the flight. Onsite examination showed paint marks on the 

tail boom piece the same colour as the main rotor blades. Both tail rotor blades sustained minor 

damage suggesting the tail rotor was not rotating when the tail rotor blades made contact with the 

ground. 

 

  



ACCIDENT REPORT NUMBER 2014-001 Page 16 

 

Photograph 3: Location of tail boom piece 

 
 

An eye witness who watched from a distance of approximately 50 meters and was among the first 

rescuers to arrive at the scene, indicated the piece of the tail boom was located about 1.5 meters 

behind and to the left of the wreckage facing the direction of the flight.  

The tail rotor drive shaft was fractured close to the clutch coupling. Visual examination of both 

tail rotor blades and tail boom fractured surfaces exhibited some bending and shear forces. The 

tail rotor drive shaft was fractured into three major sections. A two meters long portion of drive 

shaft was located near the main rotor blades. A number of the tail rotor drive shaft fragments were 

located within 30 meters on the left and right side of the wreckage in the direction of the flight.  

 

1.12.4 Examination of Main Rotor System 

Main rotor system components were found still intact to the main rotor hub including two main 

rotor blades. The main rotor blades trailing edges were bent and fractured in various sections and 

bent upward forming a coned shape towards the tip.  

One of the blades exhibited red paint marks on the leading edge towards the end and indentations 

consistent with striking the tail-rotor guard, which was painted with alternate red and white lines. 

Paint marks the same colour as the tail rotor blades and boom were evident towards the end of 

one main rotor blade. 

Tail Boom location 

 



ACCIDENT REPORT NUMBER 2014-001 Page 17 

 

The drive shaft from the upper sheave to the main rotor transmission gear box was found intact. 

The belt tensioning actuator assembly was in the extended position indicating the belts were 

tightened. Examination of the four V-belts exhibited a groove formed during the continued 

operation of the engine after impact.  

1.12.5 Examination of Fuel System 

Inspection of the Helicopter fuel system revealed no anomalies.  

Sufficient fuel for the entire trip with an endurance of 2 hours 30 minutes was carried on board.  

No evidence of water contamination was observed.  

The helicopter was fitted with bladder tanks as per the Robinson Service Bulletin SB-78B. 

1.12.6 Engine Examination 

No teardown examination of the engine was done as the engine was not seen as the cause of the 

accident. The engine remained attached to the fuselage frame at its respective attachment points.  

All engine accessories remained attached to the engine. On site examination of the engine revealed 

the mixture control was in full lean position, fuel shut-off valve in “OPEN position”, magnetos in 

“OFF position” and the RPM governor in “OFF position”.  

Inspection of spark plugs revealed a clean grey colour. Evidence of oil was observed from the 

bottom spark plugs of cylinder number 1, 3 and 5. 

1.12.7 Helicopter Fuselage Examination  

 

Examination of the helicopter wreckage revealed no evidence of pre-impact control 

system/airframe failures that might have initiated the breakup and contributed to the cause of the 

crash. The helicopter sustained damaged due to ground collision at low speed.  

 

The airframe broke into three main sections:  

a) The main fuselage, (with the engine and part of main transmission still attached); 

b) Part of tail-boom with tail rotor still attached;  

c) Approximately 1 metre tail-boom center section that could not be located. 

 

The helicopter main wreckage was resting on the pilot side. 

 

The pilot side windshield was completely destroyed and passenger side windshield remained 

intact.  
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The upper vertical and horizontal stabilizers did not sustain any damage. The lower vertical 

stabilizer exhibited damage consistent with compressional forces sustained as it jerk-knifed into 

soft soil during ground collision. 

 

The rear bulkhead received minor damage to some brackets and minor buckling on firewall. Rivets 

holding the bulkhead and the roof top pulled out.  

 

1.12.8 Cockpit Examination 

 

On site examination of the cockpit indicated the following; 

No. Item Remarks 

a)  Altimeter Reading 6640 feet  

b)  Pressure Setting 1025 millibars 

c)  Ignition Switch Off 

d)  Clutch Actuator Disengaged 

e)  Fuel Mixture Cut off 

f)  Fuel Shut Off Valve On 

g)  Alternator Switch  Off 

h)  Battery Master Switch Off 

i)  Manifold Pressure 24 Inches of Mercury 

j)  Airframe Hobs Meter 375.03 Hours 

k)  Air Conditioning Switch Off 

 

1.12.9 Landing Gear Examination   

 

The helicopter Landing Skids were not damaged. No signs of deformation were observed on both 

forward and aft Cross Tubes.  

 

1.12.10 Wreckage Distribution 

All of the helicopter’s major components were identified at the accident site except center section 

of the tail-boom that could not be located.  
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1.12.10.1 Aerial Photograph 

 

1.12.10.2 Scatter Diagram showing relative location of major components 

 

 

 NB: Outer circle represents a radius of 50 meters 
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1.13  Medical and Pathological Information 

Toxicological testing of the flight crew was not conducted as it was not considered a factor. 

 

1.14    Fire 

There was no pre or post impact fire. 
 

1.15  Survival Aspects 

The accident was survivable and there were no injuries. The helicopter was at low height above 

the ground, resulting in low impact forces. In addition, the pilot stated the occupants were properly 

restrained with three point safety harnesses. The occupiable area remained intact and free of 

significant intrusions. Inspection of the seats, seat attachment, and seat restraints did not disclose 

evidence of malfunction or kinetic forces (g-marks). 

The occupants including pilot remained in their seats during the impact sequence. As stated by the 

pilot, he was the first to evacuate out of the helicopter through the broken windshield and assisted 

the three passengers out of the wreckage.  

The accident happened in a rural area that was not easily accessible by vehicles; medical personal 

from a nearby health center only walked down hill and arrived at the scene approximately at 

1000Z. Passengers were administered first aid on site and then airlifted to a referral center in 

Kigali.  

1.15.1  Rescue Operations 

Following passenger evacuation from the wreckage, pilot made a telephonic contact with Operator 

Head Office approximately at 0900Z who immediately dispatched an Agusta A109S helicopter to 

the crash site.  

The A109S could not locate a suitable site to land at the crash site. The nearest landing site was 

therefore located on top of a high ground at 7600 feet AMSL approximately a kilometer away 

from the crash site.  

Another Operator’s Robinson R44 II helicopter was dispatched to airlift passengers from the crash 

site to the standby Agusta A109S. 

The first responders to the crash site were the local people who arrived when the passengers had 

already been evacuated from the wreckage.  

According to the Air Traffic Controller on duty, there was no distress call received from the 

helicopter prior to crashing and therefore the emergency response system was not activated as 

per the emergency response procedures.  
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Emergency phases were not initiated as per the ATC procedures despite that the aircraft had 

gone missing for approximately 2 hours.  

1.16   Test and Research 

With spark plugs removed, the engine was manually turned and no anomalies were noted.  

 

1.17  Organizational and Management Information 

 

1.17.1 Organization 

The Operator commenced operations in 2004 using three Robinson R44 II helicopters. 

The helicopter was owned and commercially operated by the owner. The operator held a current 

AOC. 

Maintenance of the helicopter was conducted by an Approved Maintenance Organization. No 

maintenance deficiencies were observed since last certificate of airworthiness renewal. 

Aircraft carried appropriate certificates of registration, airworthiness and release to service. No 

major repairs or modifications have been carried out since new.  

Passenger weights were obtained from Operator’s flight reservations office, who in turn had 

received the figures via e-mail from tour operators.  

Flight dispatch is conducted by the pilot on duty with the assistance of reservations office and on 

this day the pilot received passenger details from the reservations office. 

Approved Company Operations Manual includes procedures such as usage of actual passenger 

take off weights when operating close to maximum take-off limitations and company minimum 

flight levels to be flown (MFAs). 

 

1.17.2 Training 

Approved pilot training program for the Operator consists of initial and recurrent training. 

The recurrent training program is conducted at intervals of 6 months and includes ground and 

flight training which cover aircraft systems, abnormal/emergency procedures and confined area 

operations.    

1.17.3 Safety Oversight 

Interviews conducted with the Civil Aviation Authority (CAA) indicated that SRM requirements 

were not being enforced for single crew operations.  
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At the time of the investigation, CAA did not have technical guidance material on SRM 

requirements.  

 

 

1.18   Additional Information 

 

1.18.1 Pilot / Passenger Communication 

According to passenger reports, the pilot did not make announcements or provide instructions for 

the passengers during the sequence of the accident. Passengers only realized something was wrong 

when “the helicopter started leaning too far to the pilot’s side”.  

1.18.2 Weight and Balance 

The limitation section of the RFM gives the helicopter’s maximum gross weight as 2500 lbs.  The 

actual Take Off weight was 2473 lbs., with the CG located 94 inches as loaded and at 93 inches 

for zero fuel. As per the load sheet and pilot statement, the total weight of luggage was given as 

three (3) kg. 

 

Three bags of a back-pack type were accounted for on the accident site and the investigators 

estimated the total weight to be above 22 lbs. Weight and Balance report was therefore recalculated 

and a new takeoff weight of 2487.69 lbs. was determined. 
 

At  the  time  of  the  accident,  the  helicopter  was airborne  for  approximately  30 minutes, with 

a fuel burn-off of approximately 55 lbs. The weight at the time of the accident was thus calculated 

to be approximately 2432.69 lbs., which renders the helicopter to be performing close to the 

maximum gross weight limits given the high altitude and temperature conditions. 
 

FAA-H- 8083 Weight and Balance Handbook states “Although a helicopter is certificated for a 

specified maximum gross weight, it is not safe to take off with this load under some conditions.  

Anything  that  adversely  affects  takeoff, climb,  hovering,  and  landing  performance  may  

require off-loading of fuel, passengers, or baggage to some weight less than the published 

maximum. Factors that can affect performance include high altitude, high temperature, and high 

humidity conditions, which result in a high density altitude. In-depth performance planning is 

critical when operating in these conditions”. 

 

The  greater  the  gross  weight  of  the  helicopter,  the  more  lift  (rotor  thrust)  will  be required  

to  hover  or  climb.   The amount of lift available is proportional to the collective setting and its 

associated main rotor blade angle of attack. Therefore, the heavier the helicopter, the greater the 

power required to hover and sustain the flight, and  the  smaller  the  margin  between  the  power  

required  and  the  power available. 
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The FAA Helicopter Flight Handbook cautions “takeoff with a zero fuel CG forward of the ‘MOST 

FWD CG WITH FULL FUEL’ to keep CG within limits at zero fuel as pilot could rapidly lose 

rearward cyclic control as fuel is consumed. The FAA handbook states that in the event of engine 

failure and the resulting autorotation, there may not be enough cyclic control to flare properly for 

the landing”. 

Ideally, a pilot should try to balance a helicopter perfectly so that the fuselage remains horizontal 

in hovering flight, with no cyclic pitch control needed except for wind correction. Since the 

fuselage acts as a pendulum suspended from the rotor, changing the CG changes the angle at which 

the aircraft hangs from the rotor. When the CG is directly under the rotor mast, the helicopter 

hangs horizontally; if the CG is too far forward of the mast, the helicopter hangs with its nose tilted 

down. 
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3. ANALYSIS 

   

2.1 General 

The aircraft was properly certificated. 

No evidence of maintenance anomalies and / or defects were reported by the pilot prior to and 

during the flight. The helicopter had flown for 25.03 airframe hours without any problems since 

last periodic maintenance. The Aircraft’s log books were verified and all records indicated that the 

airframe and engine were properly maintained and certified to required standards. 

There were no defects or malfunctions recorded that could have contributed or caused this 

accident. The investigation concludes that the helicopter was in a serviceable condition prior to 

and during the flight. 

Fine weather conditions prevailed at the time of the flight and were not considered to have had a 

bearing on this accident.  

Pilot was in possession of a valid Commercial Pilot Licence (Helicopter), rated on the Robinson 

R44 II helicopter and had a current Instructor rating. He had a total time of 977.4 hours of which, 

600 were on the Robinson R44 II. At the time of the accident, the pilot was declared medically fit. 

His OPC was current on this helicopter. The pilot was therefore appropriately qualified and 

experienced on the type. He was familiar with the route having received most of his local training 

and charter operations on this route. 

Pilot had not received SRM training and therefore did not properly deal with the uncomfortable 

passenger and decaying helicopter performance. 

Review of the duty and flight time indicates that the pilot was not fatigued. 

This analysis therefore examines the operational and technical factors and risks surrounding the 

accident in the context of the pilot being qualified for the flight in an airworthy helicopter and the 

weather being benign.  

2.2 Accident Sequence 

 

2.2.1 Aircraft Loading 

The recalculated takeoff weight was 2487.69 lbs. with CG located at 93.9 inches as loaded and 

92.9 for zero fuel. The takeoff weight was within the gross weight limitation specified in the RFM 

as 2500 lbs. Zero fuel CG was located at 92.9 inches on the left side of the dotted line “MOST 

FWD CG WITH FULL FUEL”. 
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Considering the helicopter had burnt fuel for approximately 30 minutes, the helicopter gross 

weight at the time of accident was determined as 2432.69 with CG located at 93.7 inches. This 

indicated CG had moved forward causing the helicopter to fly further nose-heavy.  

The helicopter was therefore operated close to margin of its certificated maximum gross weight 

and the prevailing high altitude, temperature and low level operation affected helicopter 

performance.  

The helicopter, with gross weight of approximately 2432.69 lbs., at 7000 feet AMSL and flying 

low in a valley of high terrain to the front and on either side, required more lift (rotor thrust) to 

climb and clear the raising terrain. Raising the collective was an intuitive action to demand more 

thrust to clear the terrain, however the action led to degradation of helicopter performance. Existing 

helicopter weight configuration, high collective angle (as a result of high density altitude, 

exceedance of power available (over-pitching), excessive angle of attack on the rotor blades during 

climb resulting into LRR and decaying lift. The downdraft aggravated this condition and caused 

the helicopter to settle on its weight. The pilot commendably decided to land the helicopter in a 

maize/ potatoes field.  

Though the load sheet indicated that the zero fuel CG was forward of the “MOST FWD CG WITH 

FULL FUEL TO KEEP CG WITH LIMITS AT ZERO FUEL” dotted line, RFM is not specific 

whether the flight in this condition should have continued or not.  RFM loading instructions do not 

fully guide on the use of this dotted line. Though RFM contains the caution “Fuel burn causes CG 

to move forward during flight. Always determine safe loading with empty fuel as well as takeoff 

fuel…”, it does not specify action to be taken when zero fuel or as loaded CG is located forward 

of the dotted line. 

It is evident that CG was within the envelope but far forward of the mast causing the helicopter to 

fly with a nose down heavy attitude. 

The investigation concludes that due to the nose-down attitude of the helicopter the pilot did not 

have enough cyclic control to flare during the landing. The helicopter subsequently contacted 

ground with the forward end of the right landing skid and nose section first. 

Calculations done after the accident, taking into consideration adjusted baggage weights, revealed 

the helicopter took off at 2487.69 lbs. close to the maximum allowable weight limitation of 2500 

lbs. At the time of the accident, the helicopter gross weight was 2432.69 lbs. with CG located at 

93.7 inches. The helicopter performance was therefore close to its designed limitations.  

2.2.2 Crew Actions 

Pilot flew lower than his intended flight plan altitude in order to provide comfort to the left forward 

seated passenger suffering from aeroacrophobia.  Pilot decision to fly lower than 500 feet AGL 

whilst at the same time attending to the passenger increased his workload and the risk of the 

operation. 
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Loading the heaviest passenger in front caused helicopter to have a nose heavy attitude and a 30 

minutes fuel burn aggravated the already nose heavy attitude as the CG moved forward.  

The decision to fly lower than the operator published MFAs in a mountainous area without judging 

and evaluating correctly as to whether or not the prevailing conditions were conducive for 

downdrafts, increased the risk of operating the helicopter in that area.  

Approaching the mountain pass without enough height and escape route limited pilot options of 

recovering from the LRR and downdraft. After failing to recover from LRR by opening the throttle, 

the available height or escape route could not allow unloading the main rotor blades by lowering 

the collective and attain forward speed. Therefore the helicopter settled on its weight.  

The pilot therefore selected a fairly flat maize/ potatoes field for precautionary landing and 

approached it on 3600 course with a tail wind. Just prior to impact, the nose-heavy helicopter had 

changed its course to 3150 converting some of the tailwind into a crosswind component from the 

left. Consistent with ground marks and soil observed on the nose section of the fuselage, it is 

concluded that the helicopter impacted ground, pivoted on the nose and front end of right landing 

skid causing the helicopter to roll over to the right. As the helicopter abruptly pitched downward, 

the tail boom moved upward into the path of the MR plane of rotation which also was flexing 

down under slow speeds. The slow rotating MR blades contacted the tail boom cutting it from the 

fuselage and thrown near the forward left side of the main wreckage. This is verified by buckling 

of the rear fuselage skin/ tail-boom stub, which is usually associated with compression.    

 

The coned MR blades and minor damage to the TR blades suggest the helicopter was subjected to 

a low energy impact, with very little inertia in the power drive train being transmitted to the TR or 

MR system at the time of impact. Minor damage to the TR blades indicates that the TR was at very 

low speed when the rear part of the tail boom made contact with the ground. 

 

It is therefore concluded that during the precautionary landing attempt at 6,600 feet AMSL, LRR 

noted at 7,000 feet had completely decayed resulting in an unsuccessful landing.  The nose heavy 

attitude of the helicopter & loss of RPM worsened the situation resulting in the helicopter failing 

to flare and land on levelled skids causing its nose to collide with the ground. 

 

2.3 Power-plant 

The groove observed on the V-belts was formed by the engine as it continued to operate whilst the 

belts were under tension. This is consistent with the pilot statement that the engine continued 

operating even after the main rotor system had stopped turning and was only turned off after 

impact.  

 

Oil observed from the bottom spark plugs of cylinder number 1, 3 and 5 had leaked past the piston 

rings when the helicopter was lying on its right side. 
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2.3.1 Location of Tail Rotor Unit 

The location of tail rotor empennage could not be established. However the two locations one as 

given by the eye witness and another as noted by investigators on site suggest there was very little 

inertia in the power drive train being transmitted to the tail or main rotor systems at the time the 

tail boom was contacted by the MR blades.   

2.3.2 Rescue Operations 

ATC emergency phases were not initiated as per the ATC procedures despite there was no radio 

contact with the helicopter for more than two hours.  

High terrain in the Northern and Northern West parts of Rwanda contributes significantly to poor 

VHF coverage as line of sight is obstructed by the high terrain. Aircraft flying below 8,000 feet 

and outside 10-15 nautical miles from Kigali DVOR/DME rarely have communication with ATC 

and or radar coverage when flying North or Northwest.  

The pilot did not make a distress call and therefore ATS did not activate emergency response 

procedures. 

2.3.3 Organizational and Management Information 

The Operator approved procedures require establishment of actual passenger/ luggage weights 

when operating close to maximum take-off limitations, and on this day, the pilot used weights as 

given by the passengers through the reservation office. 

2.3.4 Helicopter Performance Calculations 

Given OAT of above 23 oC and pressure altitude of 7,000 feet, the density altitude was determined 

as 9,500 feet. 

Considering the helicopter speed of less than 40 knots, density altitude of 9,500 feet, gross weight 

of 2432.69 lbs and at 400 feet AGL, the operation was close to the prohibited areas indicated on 

the Height – Velocity Diagram shown in RFM. It is evident that operating close to the prohibited 

area contributed to pilot’s failure to recover the helicopter from LRR and downdraft.  
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2.3.5 Risks Associated With Photo and Low Level Flights 

Safety Notice SN-34 -Aerial Survey and Photo Flights - Very High Risk states, “Often to please 

the observer or photographer, an inexperienced pilot will slow the helicopter to less than 30 KIAS 

and then attempt to maneuver for the best viewing angle. While maneuvering, the pilot may lose 

track of airspeed and wind conditions. The helicopter can rapidly lose transitional lift and begin to 

settle. An inexperienced pilot may raise the collective to stop the descent. This can reduce RPM 

thereby reducing power available and causing an even greater descent rate and further loss of 

RPM”. 

Based on eye witness and pilot comments, the helicopter was flying low and slower than 40 KIAS 

as he attended to the airsick passenger. In that condition, the pilot seems to have been distracted 

and lost track of airspeed and unexpectedly got into a downdraft causing the helicopter to settle on 

its weight. Raising the collective to stop the descent and clear the high ground in front caused 

further RPM decay. The helicopter then had no sufficient altitude or escape route for the pilot to 

effectively deal with LRR and recover from settling.  

It is determined the pilot did not fly the helicopter at speeds, altitudes, and angles that are safe and 

allow good escape routes resulting in LRR. 

2.3.6 Safety Oversight 

At the time of the investigation, the Authority did not require Operators to implement SRM and 

was therefore not enforced. 
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4. CONCLUSIONS 

4.1 Findings 

4.1.1 The pilot was licensed, medically fit, qualified for the flight and was familiar with the 

route. He had done CRM but not SRM training. 

 

4.1.2 The maintenance records indicated that the aircraft was equipped and maintained in 

accordance with existing regulations and approved procedures.  

 

4.1.3 The helicopter had a valid Certificate of Airworthiness and was recorded as being 

serviceable at the time of the flight. 

 

4.1.4 There is no adequate communication coverage or aircraft surveillance when flying in the 

Northern / Northwestern regions of Rwanda.  

 

4.1.5 ATC emergency phases were not initiated as per the ATC procedures despite there was no 

radio contact for more than two hours.  

 

4.1.6 The helicopter was operated close to its maximum certificated gross weight at the time of 

the accident.  

 

4.1.7 RFM loading instructions do not clearly guide on the use of the dotted line (MOST FWD 

CG WITH FULL FUEL TO KEEP CG WITHIN LIMITS AT ZERO FUEL). The flight 

was initiated and commenced with the zero fuel CG forward of the dotted line. 

 

4.1.8 High density altitude, downdraft and aircraft weight overloaded the MR blades causing the 

LRR and loss of lift that could have helped the helicopter to clear the rising terrain. 

 

4.1.9 The helicopter did not have enough altitude or escape route to allow pilot to correct LRR 

or recover from the downdraft. 

 

4.1.10 The helicopter had tail wind and crosswind component from the left just prior to impact. 

 

4.2 Immediate Probable Cause  

The pilot failed to properly flare the nose-heavy helicopter during a precautionary landing causing 

the nose section and skid strut end colliding with the ground and rolled over to the right. The pilot 

decision to fly the helicopter low in high terrain & close to its certificated performance, LRR, 

downdraft, tailwind & a left crosswind component and uneven landing area were contributing 

factors.    
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5. SAFETY RECOMMENDATIONS 

It is therefore recommended that, 

5.1 CAA issues a safety recommendation to pilots to minimize the unnecessary exposure of 

aircraft and crews to low-level hazards. 

 

5.2 CAA issues requirements to all Operators involved in single crew operation to provide 

initial and recurrence SRM training. 

 

5.3 Air Navigation Services provider to review communication systems and increase aircraft 

communication and surveillance coverage in Rwanda. 

 

5.4 The Design Organization should review RFM and provide unambiguous loading 

instructions on the use of the dotted line (MOST FWD CG WITH FULL FUEL TO KEEP 

CG WITHIN LIMITS AT ZERO FUEL);-i.e. Specify action to be taken when zero fuel or 

as loaded CG is located forward of the dotted line. 

 

 

 
 

(Signed) 
Investigator in Charge 

 
 

Signed 
Accident Investigator 

 
 
 
 
 
 
 
 
 

 

 

 

 


