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MINISTRY OF TRANSPORT AND INFRASTRUCTURE
STATE DEPARTMENT OF TRANSPORT
AIR ACCIDENT INVESTIGATION 

FINAL ACCIDENT REPORT      5Y-BZQ    17.08.2015
This investigation was carried out in accordance with Annex 13 to the Convention on International Civil Aviation; it is not the purpose of aircraft accident investigation to apportion blame or liability. The sole objective of the investigation and the Final Report is the prevention of accidents and incidents.
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CIVIL AIRCRAFT INCIDENT REPORT SUMMARY
CAV/INCID/5YBXB/15
OPERATOR/OWNER



:
FLY 540 Aviation Ltd

AIRCRAFT TYPE
: 
DHC8-102
MANUFACTURER
: 
Bombardier Aerospace
YEAR OF MANUFACTURE

:
1990
AIRCRAFT REGISTRATION

:
5Y-BXB
AIRCRAFT SERIAL NUMBER

:
213
DATE OF REGISTRATION


:
17 September 2009
NUMBER AND TYPE OF ENGINE
:
Two PW120A
DATE OF OCCURRENCE


:
17 February 2015
TIME OF OCCURRENCE


:
0423 hours
LOCATION OF OCCURRENCE
:
Wilson Airport 


(01°19′8″S 36°48′51″E)
DEPARTURE AERODROME

:
JKIA
DESTINATION AERODROME

:
Wilson Airport
TYPE OF FLIGHT



:
Repositioning
NUMBER OF PERSONS ON BOARD
:
Two
INJURIES

:
None
NATURE OF DAMAGE

: 
R/H side outboard aileron 
CATEGORY OF OCCURRENCE

:
Ground Incident
PILOT IN COMMAND (PIC)

:
YK-8069-AL
PIC FLYING EXPERIENCE

:
6231 hours
Times given in this report are Coordinated Universal Time (UTC)

East African Local Time is UTC plus 3 hours.
OBJECTIVE

This report contains factual information which has been determined up to the time of publication. The information in this report is published to inform the aviation industry and the public of the general circumstances of accidents, serious incidents and incidents.

This investigation has been carried out in accordance with The Kenya Civil Aviation (Aircraft Accident and Incident Investigation) Regulations, 2013 and Annex 13 to the ICAO Convention on International Civil Aviation.

The objective of the investigation of an accident or incident under these Regulations shall be the prevention of accidents and incidents. It shall not be the purpose of such an investigation to apportion blame or liability.
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ABBREVIATIONS

AAID
-
Air Accident Investigation Division

AIP

-
Aeronautical Information Publication 
AMSL
-
Above Mean Sea Level

ATC

-
Air Traffic Control

ATPL
-
Airline Transport Pilot Licence

BXB

-
Short form for 5Y-BXB

C of A
-
Certificate of Airworthiness

DHC

-
de Havilland Canada

FO

-
First Officer

HKNW
-
ICAO Aerodrome Designation for Wilson Airport
ICAO
-
International Civil Aviation Organization

JKIA

-
Jomo Kenyatta International Airport

KAA

-
Kenya Airports Authority

KCAA
-
Kenya Civil Aviation Authority
METARs
-
Meteorology Aerodrome Routine Weather Reports
PIC

-
Pilot-in-Command

POH

-
Pilot’s Operating Handbook
ZBN

-
Short form for 5Y-ZBN

SYNOPSIS

At 0645 hours on 17 February 2015, the Air Accident Investigation Department (AAID) was notified of a ground incident at Wilson Airport by the Air Traffic Control (ATC). The incident involved ground collision between a DHC-8 of registration 5Y-BXB which was on taxi and a Cessna 208 of registration 5Y-ZBN which was parked.  

At approximately 0425 hours on 17 February 2015, a DHC-8 of registration 5Y-BXB operated by Fly 540 Aviation Limited (Fly 540) made contact with a parked Cessna 208 Caravan of registration 5Y-ZBN during taxi. The incident occurred at Apron 2 when the DHC-8 right hand outboard aileron tip contacted the rudder of the stationary Cessna 208 causing minor damage to both the aileron and rudder. There were no injuries reported.

The probable cause of the incident was determined to be the flight crew misjudgment of the distance between the right wingtip of the DHC-8 and the rudder of the parked Cessna 208 resulting in subsequent contact of the two aeroplanes.

1. FACTUAL INFORMATION

1.1. History of Flight

On 17 February 2015 at 0645 hours, the Air Accident Investigation Department (AAID) was notified of a ground incident at Wilson Airport by the Air Traffic Control. The incident involved ground collision of a DHC-8 aircraft of registration 5Y-BXB during taxi and a Cessna 208 of registration 5Y-ZBN which had been parked at Apron 2 for passenger boarding. 5Y-BXB was being operated by Fly 540 Aviation Limited at the time of occurrence.
The aircraft 5Y-BXB took off from Jomo Kenyatta International Airport (JKIA) at 0413 hours for a repositioning flight to Wilson Airport. There were two souls on board – the Captain and First Officer. The aircraft was being repositioned to pick passengers from Wilson Airport for a flight to Ukunda. The aircraft landed on runway 07 of Wilson Airport at 0417 hours and stopped before the intersection. 5Y-BXB was then authorized by ATC to back-track runway 14 and vacate via taxiway C.  The aircraft was handed over to Ground Control at approximately 0419 hours. The aircraft taxied towards Apron 2 which is located at the Customs area of the airport.  The Captain was taxiing the aircraft while the FO was communicating with the Ground Control. The aircraft exited taxiway C for Apron 2 by executing a left turn. A Cessna 206 was reported to have been parked to the left hand side of 5Y-BXB and on the right hand side the Cessna 208 of registration 5Y-ZBN was parked on Bay 4 with passengers on board. 
According to Ground Control, on vacating taxiway C, 5Y-BXB requested for further taxi but it was advised hold position as there was no space at Customs. The aircraft stopped briefly as the Captain was consulting on whether to proceed or not. The Captain indicated that he had concerns about blocking the entire taxiway if the aircraft remained on hold for long. There was no marshaller on site at the time and the Captain reported that a pilot of 5Y-ZBN with another person on ground were directing and motioning him to proceed with the taxi. According to the Captain, from his position in the cockpit, he could not see the right wing and its proximity to the 5Y-ZBN. The Captain also reported that unlike JKIA, Wilson Airport Apron 2 did not have a yellow line to guide pilots during taxi. The Captain indicated that the FO and the pilot on ground were motioning him to proceed with the taxi which he did. It was also reported that the Cessna 208 pilot kept pushing the rudder of the Caravan to allow the DHC-8 to pass without making contact. However, at approximately 0425 hours, the DHC-8 right hand outboard aileron tip contacted the rudder of the stationary Cessna 208 causing minor damage to both the aileron and rudder. The aircraft continued taxiing and turned right to the parking bay. According to the Captain, a marshaller without marshalling kit was waiting over the nose wheel line of the parking bay. The marshaller was in a reflector jacket but according to the Captain, he could not easily identify her.   

Eyewitness information indicated that the Captain had been signaled to stop by a person on ground but it was too late. According to the witnesses, the DHC-8 crew seemed to be in a rush as they proceeded with the taxi. There were no reported injuries on persons in both aircraft during this incident.
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Figure 1: Aircraft landing and taxi path
1.2. Damage to Aircraft

Both aircraft sustained minor damage on the parts that came in contact during the ground collision. 5Y-BXB sustained minor damage on the right hand outboard aileron tip. The aileron tip sustained a small crack which was repaired and the aircraft released to service within three hours of occurrence. 5Y-ZBN sustained minor dent damage on the rudder trailing edge section.  
1.3. Pilot Information

The DHC 8 Captain was a British national aged 31 at the time of incident. The pilot was still newly employed in Five Forty Aviation Limited. He joined the company on 22 September 2014. The pilot worked previously at Coastal Travels Limited in Tanzania flying Cessna 208 for two years until September 2014. Between September and early November 2014, the pilot was basically on training. On September 22, 2014, the pilot underwent an IR Renewal Test in Nairobi, Kenya. From September 29 to October 2, 2014, the pilot did a DHC-8 Recurrent Training on a Simulator to get his command upgrade. Between October 25 and November 6, 2014, he underwent route checks to various destinations including Malindi, Lamu, Eldoret, and Lodwar.  The pilot started flying 5Y-BXB on command capacity from November 7, 2014. Pilot logbook record indicated that he had only flown the aircraft 5Y-BXB from November 7 until the time of the incident. 

According to the Captain, he was only flying the DHC-8 aircraft type for the company at the time of incident. During the period from November 2014 up to the time of incident, the pilot indicated that he had flown into Wilson Airport about four times. Based on the Captain’s statement, he had been to Wilson for a route check but had not received appropriate briefing on the hazards at the Airport. 
The Captain held an Airline Transport Pilot’s Licence (ATPL) № YK-8069-AL initially issued 3 May 2012 by Kenya Civil Aviation Authority (KCAA). The ATPL had a class rating of Landplanes and was valid until 15 September 2015. The pilot held type ratings for DHC-8 and Cessna 208 aircraft types. The ratings were endorsed on the licence on 3 May 2012. The ATPL also indicated that the pilot held a class one medical certificate issued on 16 September 2014. The pilot also held an instrument rating which was valid for a period of twelve months following the passing of the instrument test flight on 22 September 2014. The pilot’s Flight Radio Telephony Operator’s Licence was valid until 15 September 2016. The ATPL and Flight Radiotelephony Licence were both issued by KCAA on the strength of the Tanzania CAA Licences.    
	Date of Birth/Age
	4 October 1983

	Sex
	Male

	Nationality
	British

	License No.
	YK-8069-AL

	Type of License
	ATPL (Aeroplanes)

	Validity of license
	Valid until 15 September 2015

	Ratings
	DHC-8, C208

	Proficiency check
	Sept. 22, 2014 - IR Renewal test 

Sept. 22 to Oct. 2, 2014 – DHC-8 Recurrent Training (Simulator)

	Total Flying Hours
	6231

	Total hours as PIC
	4486

	Total hours on type
	1800

	Total hours as PIC (on type)
	300

	Total time (hrs) in the last 90 days
	257.2

	Total time (hrs) in the last 30 days
	95.1

	Total time (hrs) in the last 7 days
	16.8

	Total time (hrs) in the last 24 hours
	0

	Duty time
	16/02/2015: 0 hours

15/02/2015: 0 hours

14/02/2015: 6.7 hours

	Medical Certificate  (Class/Valid Date)
	Class 1 Medical Certificate. Examined on 16/09/2014


Table 1: Summary of Pilot Information

1.4. Aircraft Information
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Figure 2: DHC-8-100 3-View Schematic with basic dimensions
The aircraft 5Y-BXB was entered into the Kenyan register on 17 September 2009 under registration № 2216. It was initially issued with a Certificate of Airworthiness (C of A) on 23 September 2009. At the time of incident, the C of A had been renewed and was valid from 23 September 2014 until 22 September 2015. At the time of the occurrence, the aircraft had accumulated a total of approximately 40,000 aircraft flight hours and 53,425 cycles.  
The aircraft was equipped with all the necessary radio communication equipment and had been issued with a radio license. According to the Captain, the communication equipment was adequately functioning at the time of incident. 

No aircraft defects were discovered in the course of the investigation. The aircraft braking system was functioning satisfactorily and was not considered a factor in this investigation. 
1.5. Meteorological Information

The 0400Z METAR for HKNW on 17 February 2015 indicated that the wind speed was 10 knots from the direction of 23°. Visibility was better than 10 km with light rains reported. Outside temperature was 15°C, dew point was 14°C, and QNH was 1022hPa. The 0500Z METAR indicated that wind speed of 10 knots from a direction of 293°. Visibility was better than 10 km with light rains reported. Outside temperature was 15°C, dew point was 14°C and QNH was 1020hPa.
1.6. Aerodrome Information

Wilson Airport (ICAO designation HKNW) is located is located at latitude 01° 19' 18.19" S and longitude 036° 48' 53.40" E at an elevation of 5546 feet AMSL. The airport has four asphalt runways 07/25 (4800×79 ft.), 14/32 (5118×75 ft.). It also has five taxiways A, B, C, E, and H. Aircraft landing on runway 07 will normally exit via taxiway C. According to ATC, aircraft landing on runway 07 may occasionally be cleared to back-track runway 14. There are four aprons at the airport with Apron 1, which is near the terminal, being utilized for arrivals, departures and customs clearance. According to the pilot, there was no yellow taxi line marking on Apron 1 to provide assistance to pilots during taxi on the congested apron.   
The airport is equipped with an air traffic control tower manned by controllers. Aircraft Ground Control was being achieved through visual monitoring and radio communication between the Ground Controller and the aircraft on ground. 

Wilson Airport is one of the busiest airports in Kenya. According to KAA, an average of five hundred flights is recorded daily at the Airport. Majority of the aircraft operating at Wilson Airport are of the General Aviation category. For customs purposes and to facilitate passenger movement, all aircraft arriving or departing from Wilson Airport usually pass through the Terminal Area at Apron 1. The Terminal Area is usually very busy and highly congested. The issue of congestion at the airport is not something new and has been a subject of discourse in various safety forums. However, a long term solution to address the issue was yet to be achieved at the time of incident.
According to the current AIP, Wilson Airport is equipped with a Parking Area for small aircraft at Apron 2. The small aircraft referred here are of the General Aviation category. According to Kenya Airports Authority, the airport parking was not designed for large aircraft the size of a DHC-8.   The largest aircraft that can adequately fit the parking bay is a Beechcraft 1900. According to the AIP, parking space is available as directed by the marshaller.
1.7. Ground and Apron Control at HKNW

Ground operations service that caters for all aircraft operating in the maneuvering areas except the runways is available at Wilson Airport. All ground movements including aircraft, vehicles and personnel intending to operate in the maneuvering areas are required to contact tower ground control. Tower ground control is also responsible for the coordination of aircraft emergencies and works within the airport and its environs. The call sign used is Wilson Tower Ground and the frequency 121.9MHz.

At the time of incident, there was a ground controller on duty. The aircraft was handed over to ground control at 0419 hours as the aircraft exited to taxiway C. However, there was no taped ground communication between tower and the aircraft. According to the ground controller, the aircraft was instructed to hold position as it turned to the Apron since there was no parking space at the Customs area. The aircraft taxi speed was reported to be fast.
According to the current Aeronautical Information Publication (AIP), marshaller assistance is available at the Wilson Airport. However, at the time of incident, there was no marshaller available to assist the aircraft maneuver through the congested Apron 2. At the time of incident there were only two marshallers on duty. One marshaller was in the office and was engaged on the radios for purposes of recording landings and take-offs of aircraft at the Airport. The other Apron Controller who was to provide the marshalling service was engaged in the inspection of Aprons 3 and 4. According to the Apron Controller, she saw the aircraft backtrack runway 14 and initially thought it was headed towards Apron 3. However, when the aircraft vacated the runway via taxiway C, the Apron Controller drove back to Apron 2 to marshal it to the parking position. The Apron Controller, however, arrived when the aircraft had already made contact with the parked Cessna 208. The Apron Controller indicated that the Ground Controller had told the pilot to wait for marshaller assistance. 
According to the Apron Controller, the tower ground Control was to communicate to them if the aircraft needed a marshaller. However, according to the ATC, the ground controller is only responsible for the safe taxi of the aircraft while on the taxiways. Upon exit of the aircraft from the taxiways to the apron, responsibility for the safe taxi and parking of the aircraft lies with the pilots, marshallers and the operators. According to ATC, there was no requirement for the communication handover of the aircraft from ground control to apron control.    

1.8. Wreckage and Impact Information
The aircraft 5Y-BXB was taxiing at a heading of 345° when its right hand outboard aileron tip scraped the rudder trailing edge of the parked Cessna 208. The contact was made at approximately 20 meters from the centerline of taxiway C (coordinates 01°19′8″S 36°48′51″E). The aileron tip was cracked at approximately one-third the chord length from the trailing edge.  The Cessna 208 rudder trailing edge sustained a minor dent at approximately a quarter the rudder span from the tip. Both aircraft structures remained generally intact after the incident.
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Figure 3: Location of damage on the DHC-8 and Cessna 208

1.9. Organizational and Management Information

1.9.1. Kenya Airports Authority

Wilson Airport is managed and run by the Kenya Airports Authority (KAA). According to KAA, the Airport is one of the busiest in terms of aircraft movements in East and Central Africa. At the time of incident, the Airport was handling an average of 500 flights per day. 90% of the flights at Wilson Airport are domestic and international flights account for the remaining 10%. The Kenyan aviation industry has been growing steadily as evidenced by the continuous increase in the number of aircraft in the Kenyan register. Majority of the operators of these aircraft are based at Wilson Airport. The Airport handles mostly small and medium size aircraft. 
One of adverse consequences of the growth in the aviation industry is the advent of congestion at Wilson Airport. At the time incident, the issue of congestion was a well-known phenomenon by KAA, KCAA and aircraft operators. The issue has been subject of discourse in various safety forums but no long term solution had been reached at the time of occurrence. KAA and KCAA are both responsible for safety and security at the Airport, but at the time of incident, no comprehensive safety risk assessment in the wake of congestion had been conducted on the Airport. Parking space for the growing number of aircraft has become limited resulting in some aircraft being parked long-term at the Apron 1 parking bay, which is meant for short-term parking to facilitate customs checks and passenger movement. 

According to KAA, Wilson Airport was initially designed to handle small and medium size aircraft. However, the growth in the industry has seen aeroplanes the size of DHC 8 and CRJ100 being operated into the Airport. These aircraft have larger wing spans and require bigger taxi, maneuvering and parking space. This space was not available at Wilson Airport to serve the operation of these aircraft safely and adequately.

In the face of congestion at the Airport, one of the key services normally provided by KAA to avoid ground collisions is marshalling. According to KAA, there are supposed to be 4 marshallers (Apron Controllers) on duty at any one time to serve aircraft taxiing to Apron 1 parking area. However, at the time of the occurrence there were only two marshallers on duty. It was reported that one marshaller was sick and another was out on training. The two marshallers on duty were, however, not available to meet the incident aircraft as one was conducting apron patrols and the other was engaged in radio communications. According to KAA, the purpose of assigning one Apron Controller to listen to radio communications was to facilitate record of aircraft movements which is necessary for computation of landing charges, which is a key revenue stream for KAA. In addition, KAA reported that they were generally facing a shortage of marshallers at the Wilson Airport. This was an issue which was still under review by KAA management. Even in the face of this shortage, operators noted that KAA was still reluctant to authorize trained operator representatives as marshallers. The issue of competence of marshallers also came to light in the course of the investigation. According to the pilot, there was no way he could identify the marshaller from other persons at the Apron as he was only wearing a reflective jacket with no marshalling kit. 
1.9.2. Kenya Civil Aviation Authority

At the time of occurrence Kenya Civil Aviation Authority (KCAA) was responsible for air traffic management through the Air Traffic Control (ATC). Apart from managing air traffic movement on air, KCAA was also responsible for ground control of aircraft to facilitate safe taxi and maneuvering of aircraft. According to ATC, their responsibility for ground control is only exercised when the aircraft is on the taxiways. ATC was not responsible for aircraft safety and taxi on the aprons. According to ATC, this was the responsibility of KAA under Apron Control and the operators.

There was a general expectation from KAA apron controllers that ATC would communicate to them whenever an aircraft needs a marshaller. However, at the time of occurrence this did not happen. The ground controller only reported informing the pilot to hold position as there was no space at the Customs area. According to ATC, however, there was no requirement to communicate to KAA marshallers to expect the aircraft or provide information on the aircraft need for marshalling. At the time of the incident, there was no communication handover from the ground control to apron control to expect the aircraft as it taxied towards the apron.

KCAA is responsible for the certification of aerodromes in Kenya. At the time of incident, Wilson Airport had not been fully certificated. According to KCAA, KAA had been slow in addressing the issues of certification. The Aerodrome Manual was yet to be finalized and KAA was yet to address the key issue of congestion at the Airport. 

1.9.3. Fly 540 Aviation Limited

Fly 540 Aviation Limited was the operator for 5Y-BXB at the time of incident. According to records provided by the pilot, the company Fly 540 took him through various trainings before he was authorized to fly as PIC on the DHC-8 as from November 2014. The trainings included route checks, IR Renewal tests, command upgrade recurrent training and recurrent simulator training on the DHC-8. The trainings were conducted between September 22 and November 6, 2014. The pilot underwent route checks between October 25 and November 6, 2014. The route checks included flights to Malindi, Lamu, Eldoret and Lodwar. However, there was no record of route checks to Wilson Airport. According to the pilot, he had flown to Wilson Airport about four times since joining Fly 540 to reposition the aircraft for maintenance or to pick passengers. During these initial flights to Wilson Airport, there was no evidence that the new pilot was appropriately briefed by the company on the common hazards at the Airport including congestion, inadequacy of marshallers and absence of the yellow taxi line marking on the Apron. 

According to information from the ATC, air traffic controllers had generally noted that aircraft operated by Fly 540 were taxied at high speeds compared to others taxiing at the Airport. Some controllers had also observed that some Fly 540 pilots do not listen to and adhere with instructions from the ATC.

2.
ANALYSIS
2.1. Individual Actions

The aircraft was issued with taxi clearance by ATC to back-track runway 14 and vacate via taxiway C. The aircraft was reported to be taxiing unusually fast. Upon exit from the runway to taxiway C, the pilot was issued with instructions by Tower Ground Control to hold position before the customs area as there was no space at the parking bay. The Captain held position for a short while as he consulted with the FO on whether to proceed or not. However, the pilot’s concerns for blocking the entire taxiway if the aircraft remained on hold for long appeared to have overweighed the need for compliance with the ATC instructions and safety of the taxi. The pilot, therefore, exited taxiway C for the Apron despite the instructions to hold. At the Apron, the pilot made a decision to proceed with taxi to the parking bay despite the absence of a marshaller and the close proximity of the aircraft to the parked 5Y-ZBN. The Captain relied on directions from unqualified persons on ground and the FO, who could not accurately tell the proximity of the two aircraft, to make the decision to proceed with the taxi. Through this decision, the Captain risked the potential for a ground collision at the expense of stopping and waiting for clear guidance from a marshaller for safe taxi. There was still room to stop the aircraft when the 5Y-BXB pilots noticed that the 5Y-ZBN pilot on ground was pushing his rudder to avoid the imminent contact.  The investigation considered that it was the Captain’s decision to proceed with the taxi despite the apparent risk of contacting the parked 5Y-ZBN that resulted in the ground collision.
There was an apparent lack of duty prioritization on the side of the apron controller as evidenced by the decision to leave the apron unmanned in order to conduct apron patrols. The marshaller was not available to offer the much needed marshalling service for the 5Y-BXB. The apron controller attempted to return back to Apron 1 to marshal the aircraft but only arrived after the aircraft had contacted the parked ZBN. The apron controller marshalled the aircraft after the impact towards the parking bay. However, the apron controller was only wearing a reflective jacket and did not have the relevant marshalling kit. The Captain could, therefore, not tell the marshaller from other persons on ground. 

Despite the fact that there was no requirement in place for the Tower Ground Control to inform the Apron Control of an approaching aircraft in need of marshalling assistance, it was considered that the Ground Controller should have acted as a safety precaution to inform the Apron Controller of the aircraft and its need for a marshaller. The Tower Ground Controllers were cognizant of the hazard of congestion at Wilson Airport and should have acted to avoid any possible collisions they are aware of even at the Apron.

The 5Y-ZBN crew on ground at the time of occurrence was reported to have motioned BXB to taxi or stop and yet they were aware of the close proximity of both aircraft. It was even reported that the pilot of ZBN pushed his rudder to give room for the aircraft to proceed with the taxi. These actions by the ZBN crew were considered to have influenced the Captain’s decision to proceed with taxi despite the risk of contact. It was considered that the ZBN crew should have stopped the aircraft to wait for a qualified marshaller without trying to offer assistance.           

2.2. Local Conditions

At the time of incident, the Captain was still newly employed at Fly 540. He joined the company on 22 September 2014, but was basically on training until 7 November 2014 when he was authorized to fly in command capacity. Between 7 November 2014 and 17 February 2015, the Captain had only flown into Wilson Airport about four times. There was also no record of a route check for the Captain to Wilson. It was, therefore, considered that the Captain had not fully oriented himself with the hazards at the Airport at the time of incident. 

Wilson Airport was considered one of the busiest airports in Kenya with an average of five hundred flights per day. All aircraft departing from and arriving to Wilson are required to pass through the Terminal area of Apron 1 for customs and security purposes. This has resulted in congestion at the Terminal area and increased the risk of ground collisions. Congestion at the Airport was a well-known hazard but Authorities were yet to come up with a long term solution to address the problem.

Wilson Airport was initially designed to handle small and medium size aircraft of the General Aviation category. The Parking Bay at Apron 1 was also, therefore, designed for small and medium size aircraft. However, due to the growth of the aviation industry, the airport has been forced to handle larger aircraft like the DHC-8. One DHC-8 would occupy at least two of the four parking bays. The taxi, maneuvering and parking space at Apron 1 were considered inadequate for the safe ground operation of a DHC-8. 

At the time of the incident, light rains were reported at Wilson Airport. It was considered that this could have limited the Fly 540 company personnel from freely accessing the Apron to meet the aircraft. The presence of company personnel would have probably mitigated the risk of collision.

2.3. Risk Controls

There were several controls in place at time of incident to mitigate the risk of ground collisions. The Captain held the relevant pilot qualifications including ATPL and was also type-rated on the DHC 8. It was, therefore, considered that the pilot had sufficient knowledge of the aircraft including an appreciation of its dimensions and limitations in maneuvering over a congested area. The pilot had flown into Wilson about four times prior to the incident and generally appreciated the operations at the Airport. However, it was considered that a route check for the pilot into Wilson would have been appropriate in outlining some of the challenges to be expected. In addition, an adequate briefing of the new pilot on the hazards at Wilson Airport would also have mitigated the risk of collision in the congested aerodrome.

Marshalling was also one of the risk controls in place at Wilson. The AIP, which was available to both the pilots and the operator, clearly stipulated that parking at Apron 1 was available as directed by a marshaller. However, these AIP provisions appeared to have been disregarded at the time of incident. In addition, the marshaller who would have mitigated the risk of ground collision was not available.

The aircraft radio communication equipment was operational at the time of incident. The pilot was in contact with ATC and no communication problems were reported. Tower Ground Control issued instructions to the pilot to hold. The incident could have been avoided had the instructions been complied with. It was, however, noted that the communications between the aircraft and Tower Ground Control were not recorded. The aircraft braking system was working satisfactorily and was not considered a factor in the investigation.
Apron 1 lacked the yellow centerline marking to guide pilots during taxi to park. In the absence of marshallers, this could probably have assisted the pilot in executing a safe maneuver over the congested area.  
There was a lack of proper coordination between Tower Ground Control and Apron Control as evidenced by the lack of proper handover of the aircraft from Tower Ground to Apron Control. Proper coordination between the two entities would have ensured that relevant communication is made to the Apron Control in advance to ensure that a marshaller is available for safe guidance of the aircraft at the congested area. This is especially critical for the larger aircraft. 

To mitigate the risk of ground collision at Wilson, it would also be important that operators of larger aircraft dispatch their own company ground crew to meet the aircraft and give necessary assistance. This is especially critical in a situation of shortage of marshallers. 
2.4.
Organizational and Management Information

2.4.1.
KCAA

At the time of incident, the Wilson Airport had not been fully certificated by KCAA despite conducting some international flights. KCAA attributed this to the slow implementation of the requirements by KAA. KAA was not ready for the certification process due to its slow pace in addressing key safety issues at the Airport. One of the key issues that KAA was yet to address to meet certification requirements was congestion at the Airport. In addition there were delays in submission of the Aerodrome Manual to KCAA for approval. The lack of certification of the Airport meant that it did not meet the minimum requirements for the conduct of safe operations at the time.
There was also a lack of clear procedures for communication and handover between ATC and KAA Apron Control. There was conflicting information from ATC and KAA on ground communication between Tower Ground Controllers and Apron Controllers. According to ATC, there was no requirement to communicate to KAA Apron Controllers to handover the aircraft upon exit from the taxiway. The Apron Controllers, however, indicated that ATC sometimes do communicate to them whenever an aircraft requires to be marshalled. This confusion and lack of clear procedures resulted in improper coordination between ATC Ground Control and Apron Control. Based on ATC information, it appeared that that the responsibility for Tower Ground Control was for the safe taxi of the aircraft only while on the taxiways and not at the aprons, which was being handled by Apron Control. However, given the known hazard of congestion and shortage of marshallers at the Airport, it was critical that both Tower Ground Control and Apron Control coordinate even beyond their areas of jurisdiction to enhance overall ground safety at the Airport.
At the time of occurrence, there was lack of record of ground communication between Tower Ground Control and the aircraft. The investigation, therefore, relied mostly on interviews to establish the information exchanged between the aircraft and Tower Ground Control.
2.4.2.
KAA

The number of aircraft operating at Wilson Airport was beyond its capacity to handle. This was evident from the inadequate parking for the growing number of aircraft. The inadequate parking at the Airport also resulted in long term parking of some aircraft at Apron 1. This further aggravated the congestion situation at Apron 1 which was busy with arriving and departing traffic. In addition, the parking space at Apron 1 was considered inadequate to serve large aircraft requiring bigger taxi, maneuvering and parking space to operate safely. 

The issues of congestion and shortage of marshallers at Wilson Airport were well known by the KAA and KCAA. However, no long term solution to address these issues had been implemented at the time of occurrence. KAA and KCAA were yet to conduct a comprehensive safety risk assessment in an effort to address these well-known safety hazards at the Airport. 

The investigation considered that the shortage of marshallers at the Airport at the time was generally attributable to poor planning by KAA. KAA had sufficient capacity to train marshallers to meet the needs of the Airport. However, at the time of incident the overall number of marshallers was not sufficient to handle the demands of the Airport. In addition, poor planning and lack of prioritization by the Apron Controller resulted in Apron 1 being left unmanned by a marshaller at the time of incident. When the Apron Controller arrived at the Apron, he did not have the appropriate marshalling kit and could not be easily identified by the aircraft crew. These were considered to be indications of lack of proper competence by the marshaller.

2.4.3.
Fly 540

Fly 540 conducted various route checks on the new pilot prior to his authorization for fly as PIC. However, records reviewed did not indicate that a route check into Wilson Airport was done. This is despite the fact that repositioning flights from JKIA to Wilson Airport were common for the operator. It was considered that a route check would probably have resulted in the new pilot being briefed on the hazards at Wilson Airport. There was no evidence that the company had provided any kind of briefing to the new pilot on the hazards at Wilson Airport. A proper briefing of the new pilot would have highlighted the key safety hazards at the Airport including congestion, shortage of marshallers and the absence of the yellow taxi line marking at the apron to guide the pilot. 

ATC generally reported that Fly 540 aircraft taxied at high speeds and always appeared to be in a rush. It was also reported that Fly 540 pilots did not listen to and adhere with all ATC instructions while on ground. This was considered to be an issue of company culture.        

3. CONCLUSIONS

3.1.
Findings

1. The Captain held the relevant pilot qualifications for the operation conducted including a clear appreciation of the aircraft dimensions and limitations in maneuvering over a congested area.

2. The aircraft was taxiing fast and appeared to be under pressure of time at the time of incident.
3. The pilot did not comply with ATC instructions to hold position before exiting taxiway C for Apron 1.
4. The flight crew did not maintain adequate vigilance and a good visual look-out in a congested area.

5. During the time of incident, there was no marshaller at Apron 1 to provide the necessary assistance to BXB.

6. The Captain and FO were aware of the close proximity of BXB to ZBN but relied on directions from unqualified persons on ground to make the decision to proceed with taxi.

7. The Captain decided to proceed with taxi despite the apparent risk of ground collision with ZBN in the absence of a marshaller and in disregard of prior instructions from ATC to hold position.

8. The Apron Controller displayed characteristics of inadequate competency through lack of duty prioritization and lack of relevant marshalling kit.

9. Tower Ground did not inform Apron Control of BXB’s need for marshalling assistance as it was not considered their responsibility.

10. The newly employed Captain had not fully oriented himself with the safety hazards at Wilson Airport having only flown into the Airport four times prior to the incident.
11. Congestion and shortage of marshallers at Wilson Airport were well-known safety hazards but Authorities (KAA and KCAA) were yet to develop sustainable solutions to address these issues.

12. The design of Wilson Airport was inadequate for the safe ground operation of an aircraft the size of a DHC-8.

13. The operator had not provided adequate safety briefing to the new Captain on the main hazards at Wilson Airport.

14. AIP provisions stipulating that parking at Apron 1 was available as directed by a marshaller were disregarded. 

15. Instructions issued by ATC to BXB to hold position short of Apron 1 were not complied with.

16. Apron 1 lacked the yellow taxiway centerline marking to guide pilots during taxi and parking.

17. There were no clear procedures for communication and handover between Tower Ground and Apron Control to facilitate exchange of safety critical information by both parties and to ensure that proper coordination is promoted.
18. Wilson Airport had not been fully certificated by KCAA at the time of occurrence as it did not meet the minimum requirements for the conduct of safe operations.

19. There was no record of ground communication between Tower Ground and BXB.
20. The number of aircraft operating at Wilson Airport was beyond its capacity for safe operations.

21. Parking space at Wilson Airport and especially at Apron 1 was inadequate for the safe operation and parking of large aircraft.

22. There was improper planning and lack of safety prioritization of tasks by KAA Apron Control that resulted in Apron 1 being left unmanned by a marshaller.

23. The duty marshaller depicted characteristics of inadequate competency.

24. The operator did not conduct a route check to Wilson Airport for the new Captain. 

3.2.
Probable Cause

Inability of the aircraft, 5Y-BXB to maintain adequate clearance distance between the right wingtip of the DHC-8, and the rudder of the parked Cessna 208 that resulted in the contact of the two aeroplanes. 
Contributory factors include: absence of a marshaller; congestion at the Airport; non-compliance with ATC instructions; overreliance by the flight crew on unqualified persons on ground for direction; unsuitable aerodrome design that does no facilitate safe operation of large aircraft; lack of adequate familiarization of Wilson airport operations by the flight crew, failure by aviation authorities to address known safety hazards at the Airport; poor safety coordination between ATC and Apron Control; inadequate marshaller competency; improper planning and poor prioritization by Apron Control.      

4.
SAFETY RECOMMENDATIONS

1. KAA, KCAA and other key stakeholders at Wilson Airport to explore all possibilities for a sustainable solution to the aircraft congestion problem at the Airport. 
2. KAA to conduct needs assessment for marshallers at Wilson Airport to ensure that an adequate number of marshallers are available at all times to facilitate safe taxying and parking of aircraft operations at Apron 1.

3. KAA to ensure that proper planning and rostering of marshallers at Wilson Airport is performed to ensure a minimum adequate number of marshallers are maintained at the Apron at all times.
4. KAA to ensure that Apron Controllers tasked with conducting marshalling are not given other tasks that will take them off the Apron.

5. KAA to ensure that marshallers are appropriately trained and provided with distinctive reflective jackets and marshalling kits that will make them easily noticeable by flight crew. Marshalling should also be standardized at all aerodromes. Marshalling procedures should ensure that arriving aircraft are directed right from the point of exit from the taxiway.
6. KAA to consider other prospects and feasibility to decongest Apron 2 for new departure/arrival zone.
7. KAA to conduct an aircraft parking needs assessment at Wilson Airport with a view to creating more and adequate parking space for all aircraft types operating at the Airport.

8. KCAA and KAA to develop procedures for proper safety coordination, communication and handover between ATC and Apron Control.
9. KCAA to expedite the certification of Wilson Airport to ensure that it meets the minimum requirements for the safe conduct of aircraft operations. Certification should ensure that KAA introduces the yellow taxiway centerline marking at the Aprons to guide pilots during taxi.
10. KCAA should ensure that all ground communications between an aircraft and ATC are recorded to facilitate safety investigation when necessary.

11. Fly 540 should review its safety culture through SMS to ensure flight crew adherence to ATC instructions at all times.

12. Fly 540 should sensitize all its flight crew on the contents of the AIP relating to Wilson Airport to ensure that pilots are aware that parking at Apron 2 is available at the direction of a marshaller.

13. Fly 540 should, through its SMS program, sensitize all its new and existing flight crew on the major hazards at Wilson Airport. 

14. Fly 540 should ensure that route checks for new pilots should include routes with regular repositioning flights. 
15. Fly 540 should develop and implement guidance material in relation to taxi speeds for all their aircraft to avoid any variance between pilots. In addition, procedures to provide guidance to the pilot on what to do in the absence of a marshaller should be developed. 
APPENDICES

Wilson Airport Ground Movement Chart
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