FINAL REPORT
AIC 19-1004

Air Sanga Limited
P2-ASZ
PAC 750
Abnormal airstrip contact during landing
Efogi Airstrip, Central Province
Papua New Guinea
7 October 2019

ii

ABOUT THE AIC
The Accident Investigation Commission (AIC) is an independent statutory agency within Papua
New Guinea (PNG). The AIC is governed by a Commission and is entirely separate from the
judiciary, transport regulators, policy makers and service providers. The AIC's function is to improve
safety and public confidence in the aviation mode of transport through excellence in: independent
investigation of aviation accidents and other safety occurrences within the aviation system; safety
data recording and analysis; and fostering safety awareness, knowledge and action.
The AIC is responsible for investigating accidents and other transport safety matters involving civil
aviation in PNG, as well as participating in overseas investigations involving PNG registered
aircraft. A primary concern is the safety of commercial transport, with particular regard to farepaying passenger operations.
The AIC performs its functions in accordance with the provisions of the PNG Civil Aviation Act
2000 (As amended), and the Commissions of Inquiry Act 1951, and in accordance with Annex 13 to
the Convention on International Civil Aviation.
The objective of a safety investigation is to identify and reduce safety-related risk. AIC
investigations determine and communicate the safety factors related to the transport safety matter
being investigated.
It is not a function of the AIC to apportion blame or determine liability. At the same time, an
investigation report must include relevant factual material of sufficient weight to support the analysis
and findings. At all times the AIC endeavours to balance the use of material that could imply adverse
comment with the need to properly explain what happened, and why it happened, in a fair and
unbiased manner.
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ABOUT THIS REPORT
The AIC was informed by Air Sanga Limited on 9 October 2019 of an accident of a PAC 750 aircraft
that occurred on 7 October 2019 at Efogi airstrip, Central Province. AIC received the notification
through an email correspondence around 12:35 and immediately commenced an office investigation.
This Final Report was produced by the PNG AIC, PO Box 1709, Boroko 111, NCD, Papua New
Guinea and the Commission has made it publicly available in accordance with ICAO Annex 13,
Chapter 3, paragraph 6.5. It will be published on the PNG AIC website
The report is based on the investigation carried out by the AIC under the Papua New Guinea Civil
Aviation Act 2000 (As Amended), and Annex 13 to the Convention on International Civil Aviation.
It contains factual information, analysis of that information, findings and contributing (causal)
factors, other factors, safety actions, and safety recommendations.
Although AIC investigations explore the areas surrounding an occurrence, only those facts that are
relevant to understanding how and why the accident occurred are included in the report. The report
may also contain other non-contributing factors which have been identified as safety deficiencies for
the purpose of improving safety.
Readers are advised that in accordance with Annex 13 to the Convention on International Civil
Aviation, it is not the purpose of an AIC 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
(Reference: ICAO Annex 13, Chapter 3, paragraph 3.1). Consequently, AIC reports are confined to
matters of safety significance and may be misleading if used for any other purpose

Hubert Namani, LLB
Chief Commissioner
16 October 2020
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INTRODUCTION
SYNOPSIS
On 7 October 2019, at about 11:30 (01:30 UTC) a PAC 750XL aircraft, registered P2-ASZ, owned and
operated by Air Sanga Limited, was involved in a landing accident subsequent to touchdown at the Efogi
airstrip in the Central Province.
The aircraft departed Jacksons International Airport at 11:10 on a VFR charter flight to Efogi with six
passengers onboard. The flight was a VFR charter flight transporting six passengers and cargo.
According to the pilot, when he arrived at Efogi, the weather was fine with patches of cloud around the
area but clear of his approach path. During the final approach, he encountered tailwind and several
downdraughts. He subsequently increased airspeed and maintained his approach profile. Upon
touchdown, the aircraft reportedly lifted back off the ground.
The aircraft remained airborne and travelled about 50 m above the airstrip before the nosewheel impacted
a soft opposing face of a depression in the ground. The aircraft bounced as the nosewheel separated from
the strut. As the aircraft returned to the ground the propeller blades struck the ground and the nose landing
gear strut collapsed. The aircraft scraped on its bare nose for about 10 meters before eventually coming
to rest.
The aircraft came to a complete stop less than 100 m from its touchdown point with its nose and cargo
pod resting on the ground.
All the passengers and pilot evacuated without injuries.

[15]
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1 FACTUAL INFORMATION
1.1 History of the flight
On 7 October 2019, at 11:10 local time (01:10 UTC1), a PAC 750XL aircraft registered P2-ASZ owned
and operated by Air Sanga Limited departed from Jacksons International Airport, Port Moresby, National
Capital District to Efogi Airstrip, Central Province, Papua New Guinea, when, during its landing roll at
Efogi, the nose landing gear collapsed.

Figure 1: Efogi Airstrip in relation to Port Moresby.
Earlier the day of the occurrence, the pilot called an agent residing in Efogi prior to commence the flight
at Jacksons International Airport, to get a weather report for the airstrip. The agent reported that that it
was windy and variable but the sky was clear. With the local weather obtained, the pilot departed Jacksons
International Airport on a VFR2 charter with six passengers and cargo on board. The aircraft departed at
11:10 tracking outbound on 050 degrees, VFR route Golf at a cruise altitude of 7000 ft.
The pilot called Moresby Flight Service at 11:27 on High Frequency (HF) and reported that he had arrived
in the Efogi circuit area and would cancel SARWATCH3 after landing.
During the final approach the pilot noticed that he had a tailwind of about 10 kt, with gusts. He also
encountered several downdraughts, so he decided to adjust his reference airspeed from 75 kt to 80 kt.
Upon touchdown, while the nosewheel was still in the air, the pilot selected reverse thrust and retracted
the flap. About 10 m from touchdown, as the nosewheel contacted the ground, the aircraft encountered a
gust of wind and became airborne again. It travelled 50 m gradually descending back to the ground. The
pilot stated that he attempted to flare the aircraft again to land but the aircraft did not pitch up as intended
and instead wheelbarrowed into a soft depression in the strip surface.
The nosewheel concurrently separated from the nose gear assembly at the fork as the aircraft abruptly
bounced off the surface.

1 Coordinated Universal Time is the primary time standard by which the world regulates clocks and time.
2 Visual Flight Rules
3 Monitoring of a flight to activate emergency services if not cancelled by a specific time
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The aircraft travelled about 10 m before the nose dropped towards the ground bringing the propeller and
oleo strut to eventually impact the ground. The propeller blades were bent significantly, the oleo strut
separated at its firewall joint as the nose plunged into the ground.

Figure 2: General sequence of events during landing.
The aircraft continued for another 10 m with the nose grinding against the ground as the pilot quickly shut
the engine down. As soon as the aircraft came to rest, the pilot evacuated the passengers.
The pilot did not cancel SARWATCH on the ground after the accident.

1.2 Injuries to persons
Injuries

Flight crew

Passengers

Total in
Aircraft

Others

Fatal

-

-

-

-

Serious

-

-

-

-

Minor

-

-

-

Not
applicable

Nil Injuries

1

6

7

TOTAL

1

6

7

Not
applicable
-

Table 1. Injuries to persons

1.3 Damage to aircraft
The aircraft was substantially damaged during the accident. Most of the damage was found towards the
forward section of the aircraft. These included the engine, propellers, cargo pod, nose landing gear and
the airframe section under the engine air intake.

[18]

Figure 3: The nose wheel separation and nose landing gear strut damage.

Figure 4: Propeller damage.
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Figure 5: Substantial damage of the engine reduction and exhaust section.

Figure 6: Damage to the fuel and oil heat exchanger.

1.4 Other damage
No damage to property or environment was observed or reported.

[20]

1.5 Personnel information
Pilot in command
Age

: 61 years

Gender

: Male

Nationality
Position

: Papua New Guinean
: Pilot in command

Type of license

: PNG CPL

Type rating

: PAC-750XL, C206

Total flying time
Total on PAC 750

: 13123.8 hours
: 3231.1 hours

Total hours last 30 days

: 62.3 hours

Total hours last 7 days

: 16.2 hours

Total hours last 24 hours
Medical class

: 5.4 hours
: One

Valid to

: 15 October, 2019

Medical limitation

: Nil

The pilot was qualified and was experienced with remote airstrip operations within Papua New Guinea.
According to his statement, he was particularly familiar with Efogi as he had operated into that airstrip
more than 800 times.

1.6 Aircraft Information
According to the manufacturer, the PAC 750XL, is a utility aircraft of conventional all-metal low-wing
monoplane design, with fixed tricycle undercarriage and Extremely Short Take-Off and Landing
(XSTOL) capabilities. Combining the engine and wings of the PAC Cresco with a new large fuselage and
modified tail, all versions to date have been powered by a 750 horse power (hp) PT6 engine.

Aircraft data
Aircraft manufacturer
Model

: Pacific Aerospace Limited
: PAC 750XL

Serial number

: 179

Year of manufacture

: 2005

Registration
Name of the operator

: P2-ASZ
: Air Sanga Limited

Certificate of Airworthiness number

: 181

Certificate of Airworthiness issued

: 29 November 2011

Valid to
Certificate of Registration number

: Non-Terminating
: 181

Certificate of Registration issued

: 29 November 2011

Certificate of Registration valid to

: Non-Terminating

Total airframe hours

: 3668.3

[21]

Engine data
Engine type

: Turbo-propeller

Manufacturer

: Pratt and Whitney Canada (P&WC)

Type

: PT6A-34

Serial Number

: PCE-RB0556

Time Since New

: 3668.3

Cycles Since New

: 6682

Propeller
Manufacturer

: Hartzell

Model

: B3TN

Serial Number

: BUA-31309

Type

: 3 blade, constant speed, full feathering reversible pitch

PAC 750XL Nose Landing Gear Assembly
The PAC 750XL has a fixed tricycle landing gear with oleo type struts; two landing gears at each wing
(Main Landing Gear) and nose landing gear.
The nose landing gear is located between two reinforcing angles on the forward face of the stainless-steel
firewall diaphragm.
The steerable nosewheel is actuated by a steering post and mechanical linkage attached to the piston. With
weight on the nose wheel the linkage assumes a geometric configuration through which direct control of
the nose wheel is achieved by rotating the steering post by means of pushrods connecting to the rudder
pedals. When weight is removed, as in flight, the linkage extends disengaging the steering, locking the
wheel in a line of flight position and freeing the rudder pedal for control of the rudder only.
Bolted to an alloy socket at the base of the piston are the nose wheel fork and the lower portion of the
steering linkage. The upper portion of the linkage connects to the steering post which in turn is supported
at its lower end to the shock strut cylinder in a trunnion type bearing. A nylon bumper pad is set in the
lower portion of the linkage to limit the extension of the piston when the wheel is clear of the ground, in
addition as a safety feature in the event of a linkage failure, two cables are connected between the cylinder
and the nose landing gear fork.
During the investigation, the nosewheel was tested and found to be rotating freely as designed. There was
no evidence of gear hydraulic failure.

[22]

Figure 7: Nose Landing Gear Assembly
The bolts holding the nosewheel fork to the strut socket snapped and caused the fork and wheel to separate
from the strut. (see Figure 7)
Subsequently, the strut impacted the ground and the two bolts attaching the strut to the firewall were
forced out of their nuts through thread stripping. The threads on both nuts were stripped and separated
from their bolts. The split pins holding the nuts in place were segmented when the nut released from the
bolt threads.

Maintenance
Scheduled Maintenance Program

The 750XL MAINTENANCE MANUAL Chapter 5 INSPECTION & CHECK sates:
(1) The check inspection pattern is as follows:
(a) CHECK 1:

150 hours or 1500 landings (whichever occurs first).

(b) CHECK 2:

300 hours or 3000 landings (whichever occurs first).

It is important to note that as in other general maintenance practices, Check 2 is a cumulative inspection
that includes the requirements of Check 1.
The investigation reviewed the operator’s maintenance records with regard to Check 1 and Check 2. It
was found that previous Check 1 and Check 2 were overdue when conducted. The following table shows
the specific dates, airframe hours and landings associated to these scheduled maintenance activities.

[23]

Maintenance
Schedule

Maintenance schedule completion

Next maintenance due

Interval due

Date
completed

Airframe
hours

Landings

Airframe
hours

Landings

Airframe
hours

Landings

Check 2

28-Mar-2018

2915

5398

Check 1

24-Jul-2018

3284.1

5733

3065

6898

369.1

335

Check 2

24-Jan-2019

3418.2

5979

3215

7233

503.2

581

Check 1
14-Aug-2019
3568.2
6388
3568.2
7479
150
Table 2. Time intervals for Check 1 and Check 2. Source: Air Sanga maintenance records

409

The investigation determined that the operator did not comply with the 750XL MAINTENANCE
MANUAL.
Mandatory Service Bulletins (MSB) action

The Operator was subscribed to the Pacific Aerospace Limited (PAL)website to access technical
documents for maintenance.
In June 2018, two Mandatory Service Bulletins (MSB) PACSB/XL/105 were issued by PAL for service of
the PAC750 XL aircraft nose landing gear (NLG):
-

PACSB/XL/105 Issue 1 - 12 June 2018

-

PACSB/XL/105 Issue 2 - 28 June 2018

The maintenance records showed that on 21 July 2018, an inspection was carried out by National Aviation
Services (NAS) in accordance with the above MSBs.
In December 2018, two more Mandatory Service Bulletins (MSB) PACSB/XL/105 were issued by PAL
for service of the PAC750 XL aircraft nose landing gear (NLG):
-

PACSB/XL/105 Issue 3 - 14 Dec 2018

-

PACSB/XL/105 Issue 4 - 19 Dec 2018.

These MSBs specified an additional instruction for a daily inspection of the PAC750 XL aircraft nose
landing gear (NLG). The latest issue (issue 4) Part A, included a separate step for an inspection of the
NLG lower bolts and clamp to be carried out daily until the requirements of Part B are satisfied (Refer to
Appendix B).
The maintenance records showed that on 14 August 2019, an inspection and subsequent incorporation of
the requirements of Part B was carried out in accordance with MSB Issue 4 (See appendix B). The
investigation also found that between 14 December 2018 and 14 August 2019, the daily inspection
instruction in PACSB/XL/105 Issue 3 and 4, Part A, Step 5 was not incorporated into the Operators daily
check procedures. The part B of the MSB PACSB/XL/105 Issue 4 specified the part numbers for the nuts,
bolts, split pins and washers and their alternatives for the service to be completed. The nuts and bolts were
recovered after the accident and were found to have met the specifications of the MSB.
The AIC also recovered two aluminum washers on the attachment at the firewall inside the cockpit. The
shape of the base of the nuts were engraved into the washer.
As per the PAC750XL MSB, the part number specified was AN960-616. The material specification for
washers with this part number is carbon steel.

[24]

NAS stated that during the MSB maintenance action carried out on 14 August 2019, the existing washers
were removed and reinstalled with the castellated nuts. The investigation found that during that
maintenance, the engineers did not recognize that incorrect washers were installed.
The AIC was unable to find records of the fitment of the aluminum washers.

Figure 8: Aluminium washers found and Manufacturer’s recommended washers.

Fuel information
The aircraft had 405.06 Litres of Jet A1 fuel. The planned fuel burn was 75.94 Litres (ie:25.31litres for
taxi and 20.6 litres for the flight.
The evidence gathered during the investigation showed that the engine was operating at the time of the
accident. The pilot also corroborated this evidence by stating that the engine was operating normally
during the flight.
The AIC determined that fuel was not a contributing factor to this accident.

Weight and Balance
The weight and center of gravity of the aircraft for the flight were considered during the investigation.
The data reviewed from the Air Sanga PAC 750XL Load SYSTEM DMA chart suggests that the aircraft
was within its weight and balance Limits (Refer to Appendix C).
According to the Air Sanga Operations Manual, all cargo must be restrained using approved nets or tiedowns must be secured to the Aircraft Flight Manual (AFM) specified tie down points. The AIC did not
find any evidence to show that any cargo shifted position during the flight.

Collision Avoidance Systems
The aircraft was equipped with a Mode S transponder and its serviceability was not a factor in this
occurrence.

[25]

1.7 Meteorological information
Terminal Aerodrome Forecast4 (TAF) for Port Moresby
01:00 am 15:00 UTC 06/10/19
Wind

: 000° at 00 kt, (Calm)

Visibility

: 9999 (more than 10 km)

Cloud/Precip

: Few at 1,200 feet, Broken at 3,000 feet

6 hr interval Temperature/QNH

: 24°C/1008hPa, 24°C/1009hPa, 28°C/1011hPa, 29°C/1010hPa

From 10:00 am (00:00 UTC) on 07/10/19
Wind

: 140° at 10 kt

Visibility

: 9999 (more than 10 km)

Cloud/Precip

: Scattered at 1,800 feet, Broken at 4,000 feet

QNH5

: 1011 (6 hour intervals)

Temperature

: 28°C

Between 07 06:00 and 10:00 07/10/19
40% probability of intermittent (30minute durations) deterioration of weather to:
Wind

: Variable at 015 kts with gusts up to 25 kts

Visibility

: 4000 m (less than 4 km)

Cloud/Precip

: Few at 1,800 feet (Cumulonimbus), Broken at 800 feet

Precipitation

: Thunderstorms and Rain

Area Forecast (ARFOR)
Wind

: 2000 ft, 160° 20 kts
: 5000 ft 140° 25 kts
: 7000 ft 140° 25 kts

Cloud

: Isolated Cumulonimbus 1600 ft to 45000 ft
: Broken Stratus clouds at 800 ft to 3,000 ft including precipitation
: Scattered Cumulus 1500 ft to 15000 ft and broken with showers
: Scattered 3000 ft to 8000ft

Efogi Local Weather
The meteorological information provided by an agent on the ground at Efogi to the pilot was:
Sky:

Blue (clear)

Wind:

Variable gusting winds.

The conditions observed by the pilot on arrival were:

4 is a format for reporting weather forecast information
5 The pressure set on the subscale of the altimeter so that the instrument indicates its height above sea level. The altimeter will read runway elevation when the aircraft is
on the runway.
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Wind:

Variable gusting winds with a predominant tailwind of around 10 kt with gusts and
downdroughts on final approach and landing.

Visibility:

greater than 10 km.

Cloud:

Scattered clouds, clear of airstrip area.

1.8 Aids to navigation
Efogi is a remote airstrip and does not have any ground-based navigation, approach or landing aids.

1.9 Communications
The aircraft was equipped with a High Frequency (HF) and Very High Frequency (VHF) two-way
communication radio. Both communication systems were determined to have been serviceable.
All communications were normal from departure to the Efogi circuit area. The Flight progress strip
reported data showed that at 11:20 the pilot transferred to Moresby Flight Information Service (FIS) and
the pilot stated that he called on VHF 124.1. On entering the circuit area at 11:23, where reception on the
VHF was lost, the pilot began communicating on HF 6622.
At 11:27 the pilot reported in the circuit area and was to call again on the ground to cancel SARWATCH.
The FIS, therefore, anticipated another call from the pilot after landing for the cancellation of that service.
However, no further communication was received from the pilot.
The quality of the HF audio recording received from PNG Air Services Limited (PNG ASL) was poor
and could not identify the circuit area call made by the pilot. However, the flight progress strip of the FIS
officer recorded the time of the circuit area call.

1.10 Airstrip information
Efogi Airstrip is located in the Central Province about 30 nm North East of Port Moresby. The airstrip is
just under 500 m long with obvious undulations and an average upslope of about 6.7% towards the
Southern end. The steep Northern slope of the ridge situated immediately to the South of the airstrip
makes it a one-way landing and take-off strip.
Southern ridge Slopes is where the village of Efogi is located towards the South East.
As per the topographical data, the Efogi airstrip is situated in a valley with elevated terrain towards the
North all the way around to the East which extend up to the Owen Stanley ranges. The ridges extend down
towards the South of the airstrip. To the West of the airstrip, the ridges peak at about 5,900 ft. (see Figure
9)
There are about five creeks following Efogi, and there are two rivers which run across immediately to the
North and West of the airstrip (approach end) and there is a mountain that extends to the South West. The
pilot stated that landing into Efogi, the flight goes between the two rivers and the turbulence experience
there is quite strong.
The geographical position of the airstrip and surrounding give the area its own local wind and weather
patterns.

[27]

Figure 9: Efogi Area topography
During an interview, Rural Airstrip Agency (RAA), organisation engaged in surveying and restoring a
number of airstrips by the Central Province Government through a Memorandum of Agreement, informed
AIC that they conducted a survey on Efogi airstrip in March 2019. The report on the survey identified the
following surface conditions:
•

Short grass

•

Fine grain soil

•

Moist soil

•

Rough surface

•

Very undulating surface and noticeable during take-off and landing

•

Soft top layer of approximately 5cm thick.

RAA survey also identified other relevant data of the airstrip including:
•

Latitude: 09° 09.342 S

•

Longitude: 147° 39.603 E

•

Elevation: 3,965 ft

•

Average slope: 6.7%

•

Undulations: Very undulated

RAA explained AIC that the expected process to be followed after conducting a survey would include
restoring the airstrip, conduct a test flight if necessary and then add it to RAA airstrip maintenance
program. Once the restoration is completed, RAA informs the operators about the condition of the airstrip.
In the case of Efogi, the process never went beyond the stage of conducting the survey. RAA informed
AIC that this was due to the lack of funding committed by the Central Provincial Government.

[28]

Even when the results of the survey were never sent to Air Sanga, the investigation also found that the
pilot was familiarised with the airstrip and was fully aware of the conditions of the airstrip and particularly
a soft patch at the beginning of the strip 17.
During the investigation it was also noticed that the Operator was using an airstrip guide which contained
outdated and erroneous information of Efogi airstrip, which did not provide information on the soft top
layer of the strip, as shown in the following table:
STRIP
LAT
LONG
ABBR
EFOGI 09°09.45S 147°39.56E EFO

GP
4

RWY
17/35

ELEV
3,800

LDA
487

SLOPE
9.5 N

REMARKS
L17 T/O35; undul; updraft with
t/winds

Table 3. Extract of the PNG Airstrip Guide 2009 Edition used by Air Sanga.

1.11 Flight Recorders
The aircraft was not equipped with a flight data recorder or a cockpit voice recorder, neither were they
required by PNG Civil Aviation Rules.

1.12

Wreckage and impact information
The aircraft initially touched down about 10 meters after the strip 17 threshold and became airborne again,
travelling about 50 meters. This was marked by the nose-wheel marks on the ground.
The nosewheel was found near a soft depression on the strip. This was determined to be where the nose
wheel separated from the nose landing gear oleo at the fork.
There were no grounds marks observed between the depression and the aircrafts oleo impression and
propeller strike marks. Propeller strike marks and oleo impression marks were observed about 7 m from
the depression. This suggests that the aircraft bounced off the ground and as it contacted the ground again,
the oleo collapsed allowing the propeller blades to strike the ground. All three propeller blades were
significantly bent along the mid sections, indicating that they impacted the ground with engine power.
The engine sustained substantial damage at the exhaust segment while oil and fuel heat exchanger
mounting snapped off exposing of oil line. Moreover, the nose landing gear assembly was separated from
the firewall and collapsed towards the forward face of the cargo pod causing it to dent.

Figure 9: Aircraft touch down to the final resting position (not drawn to scale)

[29]

1.13 Medical and pathological information
No medical or pathological investigations were conducted as a result of this occurrence, nor were they
required.

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

1.15 Survival aspects
Search and Rescue
The pilot called ATS at 11:27 when he had arrived in the circuit area and advised them that he would
cancel SARWATCH on the ground after landing. However, the pilot never cancelled SARWATCH.
The AIC determined that right after the accident the pilot was focused on evacuating the passengers
immediately and did not call ATS to cancel SARWATCH.
The pilot informed AIC that with the assistance of the locals they used the Kokoda Trekking HF radio
and contacted the Operator back in Port Moresby, reporting the occurrence.
According to the Centre Supervisor (CS) journal for the day of the accident, an INCERFA was declared
at 11:45. Subsequently, ATS commenced to contact the operator via telephone, unsuccessfully. At 13:34
ATS received a call from the operator, which was registered on the CS’s journal as “P2-ASZ safely on the
ground Efogi, nil emergencies. Pilot request officer to assist aircraft out regarding issues with tyres”. At
that time, INCERFA was cancelled.
The company engineers were sent to Efogi, to check the aircraft and transport the pilot back to base,
however due to local weather conditions they only able to get into Efogi the next day.

1.16 Tests and research
There was no test and research conducted in this investigation.

1.17 Organisational Information
The Operator
General

Air Sanga Limited was an aircraft operator which conducts charter and regular Fares & Freight (F&F)
operations within PNG. Most of its operations were into remote areas servicing rural communities.
Air Sanga Limited held an Air Operator’s Certificate issued under CAR 119 for fixed wing air operations
in accordance with CAR Part 125 and Part 135.
The scope of Air Sanga Limited operations includes:
•

Hire and reward air operations throughout PNG

•

Regular and Irregular carriage of passengers

•

Regular and Irregular carriage of cargo

•

VFR operations
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Maintenance Facilities
According to the Air Sanga company profile provided to the AIC, dated 2 November 2018, the organisation
had a Service Level agreement (SLA) with Adventist Aviation Services for maintenance.
According to records of an audit conducted by CASA PNG between 21 to 24 May 2019, the Operator had a
SLA with National Aviation Services (NAS) for the maintenance of the PAC 750XL in Port Moresby.
Maintenance records also showed that latest maintenance activities were conducted by NAS. The AIC
requested the SLA between the operator and NAS, however the operator was unable to produce such evidence.
Documentation Record Control

The PNG CAR Part 100.113 paragraph (c) states;
For the purpose of this rule, a record is a means of providing permanent evidence that the requirements of
the Civil Aviation rules and the operator’s exposition have been complied with and required activities have
been carried out.

The investigation found that the operator complied with CAR Part 100.113 by establishing the document
control procedures in Chapter 27 of the Air Sanga Safety and Quality Management Manual. However,
effectively implementing the procedure was an issue. Audit records obtained from CASA PNG showed
non-compliances with regards to Manual updates. The company structure in the manuals had previous
senior person who was no longer with the company. No corrective action was taken as identified during
the investigation as the structure still had names of senior persons no longer with the company. Audit
records also identified that periodic reviews were not carried out on all the manuals. Corrective measures
were provided by CASA PNG and the finding closed. However, the investigation found that there was no
evidence of reviews being done on the operator’s manuals. Certain rules parts in the company’s Manuals
have not been updated to reflect changes to rule parts.
The operator stated during an investigation interview that Manual reviews were done every twelve months
or when required. They further stated that because of the twelve-month review period was not up yet, they
had not done any reviews.
Air Sanga Safety and Quality Manual, section 27.2.4.2 states;
The controlled documents (and/or exposition) must be reviewed and evaluated regularly by the document
holders to ensure compliance with applicable CASA Rules, conformance with company policies and contain
accurate and up to date information. The document owner must remove all obsolete and superseded
documentation from all points of issue.

The investigation determined that the use of outdated, incomplete and not properly organized information
in manuals and other documents was present throughout different levels of the Air Sanga network.
When requested by the AIC, the operator informed that due to lack of proper handover process when the
responsible for the function of reviewing and updating company expositions was changed, the person
currently in charge was not able to ensure upkeep of the system.
Quality and Safety Management

Air Sanga Limited had an integrated Safety and Quality Management system that defined the management
processes to encompass all functions of the company. The procedures showed how the safety and quality
management activities integrate with operational activities and how the organisation’s desired outcomes
were attained.
The Manager Quality and Safety was responsible to the Chief Executive for developing, implementing
and managing the company’s Safety Management System (SMS) and Quality Management System (QMS)
outlined on PNG Civil Aviation Rule Part 100.
The investigation found that there was no proper quality assurance processes in place to ensure
operational, maintenance and safety related documents were maintained and records kept up-to-date,
including training records in the areas of safety management system and emergency response.
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It was also found that there were no records of hazards identified nor safety actions taken, as part of the
Safety Management System processes.
ICAO Doc. 9859 Safety Management Manual Section 3.2 Safety Culture and Safety Management,
paragraph 3.2.2 states:
How safety values are incorporated into practices by management and personnel directly affects
how key elements of the SSP and SMS are established and maintained. As a consequence, safety
culture has a direct impact on safety performance. If someone believes that safety is not that
important then workarounds, cutting corners, or making unsafe decisions or judgements may be
the result, especially when the risk is perceived as low and there is no apparent consequence or
danger. The safety culture of an organization therefore significantly influences how their SSP or
SMS develops and how effective it becomes. Safety culture is arguably the single most important
influence on the management of safety. If an organization has instituted all the safety management
requirements but does not have a positive safety culture, it is likely to underperform.

Regulatory Authority
Civil Aviation Safety Authority of PNG

The Civil Aviation Safety Authority of Papua New Guinea (CASA PNG) was established in 2010 by the
Civil Aviation Act 2000 (as amended). CASA PNG is a statutory body with a legal mandate to promote
aviation safety and security through effective safety regulation of the civil aviation industry, with
particular emphasis on preventing aviation accidents and incidents within the civil aviation system in
Papua New Guinea.
While the safety regulation of civil aviation remains its primary role, CASA PNG also provides aviation
security, safety education and training programs including responsibilities for airspace regulation.
According to the PNG Civil Aviation Rules Part 39.11 Compliance:
(a) An operator of a Papua New Guinea registered aircraft must not operate the aircraft unless the operator
complies with—
(2) every applicable airworthiness directive issued by the State of Design of –
(i) the aircraft;

During the investigation, it was found that the State of Manufacturer and Design of the PAC 750XL
aircraft through the New Zealand Civil Aviation Authority (NZ CAA) issued an Airworthiness Directive
(AD) in respect to DCA/750XL/32B. This AD was sent by NZ CAA to CASA PNG by email on 31
January 2019. However, CASA PNG informed AIC that due to technical email and storage system issues,
there was no record of that email being received or distributed to the operators. Air Sanga informed AIC
that they did not receive the AD from CASA PNG (Refer to Appendices D and E).
Pilot Records

The Civil Aviation Act 2000 (As Amended) Section 66, states:
(1) CASA shall establish a Civil Aviation Registry,
(2) Copies or appropriate evidence of the following shall be recorded and maintained at the Registry,
(b) every current aviation document.
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The Civil Aviation Act 2000 (As Amended) defines aviation document as:
A licence, permit, certificate, or other document issued under this Act to or in respect of any
person, aircraft, aerodrome, aeronautical procedure, aeronautical product or aviation
related service.
During the investigation, the AIC requested CASA PNG for pilot records. CASA PNG was unable to
produce the requested information, and stated that they were unable to locate the pilot’s file in their
registry.

Aeronautical Information Publication (AIP)

The PNG AIP is published by CASA PNG. PNG Air Services Ltd provides the AIP service as specified
under the provisions of CAR Part 175.
The AIP is divided up in three parts, and part three contains all national aerodrome information provided
by the National Airports Corporation. There is also a section for minor aerodromes/airstrips AD 5.1-1 16
Oct 2014. According to RAA, they have been working with CASA PNG incorporating the rural airstrip
data into the AIP once RAA finalise all the airstrip data in their database. However, no information on
Efogi or any other airstrip was available in the airstrip section of the AIP at the date of the accident.
According to CAR Part 135, Section 135.77 (c):
The certificate holder shall, where its aeroplanes use an aerodrome not promulgated in the
PNGAIP, maintain a register containing(1) the aerodrome data; and
(2) procedures for ensuring that the condition of the aerodrome is safe for that operation;
and
(3) procedures for ensuring that the condition of any required equipment, including safety
equipment, is safe for that operation; and
(4) any limitations on the use of the aerodrome
The investigation identified that Air Sanga was using a PNG Airstrip Guide from 2009 to maintain a
register of airstrip data. However, it was found that Efogi data was outdated.
No other registers or procedures were produced by the operator.

1.18 Additional Information
Not applicable.

1.19 Useful or effective investigation techniques
The investigation was conducted in accordance with the Papua New Guinea Civil Aviation Act 2000 (As
Amended), and the Accident Investigation Commission’s approved policies and procedures, and in
accordance with the Standards and Recommended Practices of Annex 13 to the Chicago Convention on
International Civil Aviation.
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2 ANALYSIS
2.1 General
The analysis section of this report discusses relevant facts which contributed to the on-set of an emergency
and subsequent accident.
The accident did not have a single causal factor. There were a number of conditions, both active and latent
that contributed to the final outcome of the accident.

2.2 Flight Operations
According to the pilot, during the final approach into Efogi strip 17, he experienced a tailwind of about
10 kt, with gusts. The pilot subsequently increased the reference airspeed from 75 to 80 kt, which resulted
in a groundspeed of about 90 kt.
The pilot also stated that he experienced downdraughts during the final approach and during the flare.
This sharp changes in wind direction near the ground could have caused the aircraft to lose altitude and,
therefore, requiring the pilot to maintain a higher airspeed to counter those effects and to maintain positive
control of the aircraft. This was also necessary to maintain a safety speed buffer from stalling the aircraft.
As the pilot entered the flare, he maintained a higher aircraft attitude and airspeed to counter the effects
of the downdraught. As the aircraft touched down, a sudden gust of tailwind acted on the tail of the aircraft
subsequently lifting the tail.
The investigation determined that on touchdown, due to the combinational effects of downdraughts and
the tailwind gust acting on the tail of the aircraft, the aircraft could not get into a proper landing attitude
due to the excess lift induced on the tail of the aircraft with increased groundspeed.
The investigation also determined that as the pilot applied reverse thrust upon touchdown, this action
would have subsequently transferred the weight on wheels from the main landing gear towards the nose
landing gear. All this factors and variables would have caused to lift the aircraft off the ground and flying
a further 50 m.
The investigation determined that after the aircraft lifted back off the ground, the pilot attempted to
perform the flare but due to the airspeed reducing the aircraft did not respond accordingly to the pilot’s
control inputs. The aircraft subsequently wheelbarrowed/nose-dived into a soft depression in the strip
surface. The impact force exerted on the nosewheel concurrently separated the nosewheel from the nose
gear assembly at the fork as the aircraft abruptly bounced off the surface.

2.3 Maintenance
Washers
The investigation found that the two aluminum washers recovered from the attachment of the firewall
inside the cockpit did not conform to specifications of the PAC750XL MSB, which required to use carbon
steel washers.
The investigation determined that during the maintenance carried out on 14 August 2019, the engineers
did not recognize that the washers installed were not in accordance with the specifications set out in the
MSB.
The investigation also determined that during the nosewheel impact into the soft patch/depression on the
airstrip, the use of aluminum washers was not sufficient to contain the force of the impact, causing the
washers to dent as a result of the stress on the nut and bolt causing thread stripping which allowed the
attachment of the firewall to move freely enabling the nose landing gear to collapse rearwards. This
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rearward motion induced stress to the nosewheel fork subsequently separating from the nose gear
assembly.

2.4 Organisational aspects
Safety Culture
The investigation determined that the operator did not have effective control of airframe hours and
landings, and also found a number of inconsistencies in the Operator’s maintenance records. Moreover,
scheduled maintenance was not being conducted following the timeframes required by the manufacturer.
The investigation also found that other operational, maintenance and safety related documents throughout
the Air Sanga network were outdated or non-existent and no proper record keeping was in place. These
findings revealed a poor safety culture and a lack of proper quality assurance at different levels of the
organisation, which created an environment conducive to underperformance.
With regard to maintenance, evidence of organisational underperformance was clearly identified during
the investigation when reviewing compliance with scheduled maintenance. The scarce evidence provided
by the operator showed that maintenance actions were not conducted in accordance with the inspection
time intervals specified by the manufacturer.
Additionally, the investigation also determined operational underperformance due to the use of outdated
information with regard to airstrips. Particularly, the investigation established that the pilot was aware of
the conditions at Efogi airstrip, including its soft surface. However, this information was not captured by
the organisation due to the lack of proper hazard identification and, therefore, no effective actions to
ensure safe operations were adopted prior to the accident.

Airstrip information dissemination
Although not directly a cause of the accident, the AIC found that information on the conditions of Efogi
airstrip detected during the survey conducted by RAA were not disseminated to the air operators as the
process for airstrip restoration was not carried out.
Safety information as the one that can be obtained from the results of airstrip surveys, if timely disseminated
to air operators, becomes an important source of updated data to allow identifying hazards and
implementing safety risk management strategies when proper Safety Management Systems are in place.

Airworthiness Directive (AD) dissemination
Although not directly a cause of the accident, the AIC found that there were no procedures for disseminating
AD’s from CASA PNG to the operators. As a result of this, the AD regarding the MSB issued by CAA NZ
and sent via email to CASA PNG was not distributed to Air Sanga.
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3 CONCLUSIONS
3.1

Findings
Aircraft

a)

The aircraft was certified and equipped in accordance with existing Civil Aviation Rules and approved
procedures.

b)

Scheduled maintenance of the aircraft was not carried out as per the time intervals specified by the
manufacturer.

c)

The aluminium washers installed in the nose landing gear did not conform to the specifications of the
manufacturer.

d) The aluminium washers were unable to assist in containing the force of the impact, facilitating the
collapse of the nose landing gear.

Pilot
a)

The pilot was licensed and qualified for the flight in accordance with existing Civil Aviation Rules.

b)

The pilot was medically fit to operate the flight.

c)

The pilot was familiar with the Efogi airstrip and the relative characteristics.

Flight operations
a)

The flight was conducted in accordance with the Air Sanga Operations Manual.

b)

The PIC carried out normal radio communications with the relevant ATS units.

c)

During the final approach the pilot encountered tailwind with gusts and downdraughts.

d)

The pilot performed the final approach with a reference airspeed increased from 75 to 80 kt, and a
groundspeed of about 90 kt.

e)

During touchdown, the aircraft could not get in to a proper landing attitude due to the excess lift induced
on the tail of the aircraft.

f)

The pilot applied reverse thrust upon touchdown, transferring the weight on wheels from the main
landing gear towards the nose landing gear.

g)

The aircraft wheelbarrowed/nose-dived into a soft depression on the strip surface.

h)

The impact forces exerted on the nosewheel concurrently separated the nosewheel from the nose gear
assembly at the fork as the aircraft abruptly bounced off the surface.

Operator
a) The operator had a poor safety culture and lack of proper quality assurance at different levels of the
organisation, creating an environment conducive to underperformance.
b) The operator did not maintain effective control of airframe hours and landings nor of maintenance
records.
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c) Operational, maintenance and safety related documents throughout the operator’s network were
outdated or non-existent and no proper record keeping was in place.
d) The operator showed lack of proper hazard identification and effective actions to ensure safe operations
at Efogi airstrip.

Civil Aviation Authority of PNG (CASA PNG)
a) CASA PNG registry did not contain records of the pilot.
b) The AD issued by CAA NZ and sent to CASA PNG was not disseminated to the operator.

Rural Airstrip Agency (RAA)
a) The survey conducted by RAA on Efogi airstrip, identified a soft top layer on the strip.
b) RAA did not conduct activities to restore the airstrip after the survey.
c) Information on Efogi airstrip conditions identified in the survey were not disseminated to the operators
as the restoration process was not carried out.

Medical
a) There was no evidence that incapacitation or physiological factors affected the pilot’s performance.
b) There was no evidence that the pilot suffered any sudden illness or incapacity which might have affected
his ability to control the aircraft.

Survivability
a)

The emergency evacuation was conducted by the pilot.

b)

The pilot and passengers egressed the aircraft without injuries.

c)

The pilot did not cancel SARWATCH after the accident which resulted in a declaration of INCERFA
by ATS.

d)

The INCERFA phase was cancelled when the operator contacted ATS, after being informed about the
occurrence by the pilot.

[38]

3.2

Causes [Contributing factors]

During the final approach into Efogi strip 17, the pilot encountered tailwind, gusts and downdraughts.
The pilot increased the reference airspeed from 75 to 80 kt resulting in a groundspeed of about 90 kt.
Due to the combinational effects of downdraughts and the tailwind gust, the aircraft could not get into a
proper landing attitude and lifted back off the ground.
The pilot applied reverse thrust upon touchdown, transferring the weight on wheels from the main landing
gear towards the nose landing gear.
The aircraft nose-dived into a soft patch/depression on the upslope of the airstrip. The impact forces
concurrently separated the nosewheel from the nose gear assembly.
The fork separated when the four bolts holding the fork to the oleo strut snapped. The bolts snapped due
to the combined forces of weight and significant momentum acting through it on impact with the steep
inclination of the depression.
Propeller damage was caused and resulted when the nose collapsed towards the ground with reverse power
present.
The oleo strut separated from the firewall when the lower section impacted the ground.
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4 RECOMMENDATIONS
4.1

Recommendations

As a result of the investigation into the accident involving P2-ASZ, the Papua New Guinea Accident
Investigation Commission issued the following recommendations to address concerns identified in this
report.
Recommendation number AIC 20-R19/19-1004 to Air Sanga Limited
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that Air Sanga Limited should ensure
Safety Management System procedures are effectively in place to allow proper hazard identification and
timely risk management.
Action requested
The AIC requests that Air Sanga Limited note recommendation AIC 20-R19/19-1004, and provide a
response to the AIC within 90 days, but no later than 11/10/2020, and explain including evidence how Air
Sanga has addressed the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open

Recommendation number AIC 20-R20/19-1004 to Air Sanga Limited
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that Air Sanga Limited should
implement effective maintenance control measures to ensure scheduled maintenance is conducted within
the time intervals prescribed by the manufacturer.
Action requested
The AIC requests that Air Sanga Limited note recommendation AIC 20-R20/19-1004, and provide a
response to the AIC within 90 days, but no later than 11/10/2020, and explain including evidence how Air
Sanga has addressed the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open

Recommendation number AIC 20-R21/19-1004 to Air Sanga Limited
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that Air Sanga Limited should
implement effective procedures to ensure maintenance, operations and safety related documents and
records are kept up-to-date and a proper record keeping system is in place.
Action requested
The AIC requests that Air Sanga Limited note recommendation AIC 20-R21/19-1004, and provide a
response to the AIC within 90 days, but no later than 11/10/2020, and explain including evidence how Air
Sanga has addressed the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open
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Recommendation number AIC 20-R22/19-1004 to CASA PNG
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that the Civil Aviation Safety Authority
of PNG (CASA PNG) should implement effective procedures to ensure timely dissemination of
Airworthiness Directives issued by other States to PNG operators.
Action requested
The AIC requests that CASA PNG note recommendation AIC 20-R22/19-1004, and provide a response
to the AIC within 90 days, but no later than 11/10/2020, and explain including evidence how CASA PNG
has addressed the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open

Recommendation number AIC 20-R23/19-1004 to CASA PNG
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that the Civil Aviation Safety Authority
of PNG (CASA PNG) should ensure that the Civil Aviation Registry contains all the aviation document
records as required by the Civil Aviation Act 2000 (As Amended) and that such records can be accessible
and retrieved in a timely manner.
Action requested
The AIC requests that CASA PNG note recommendation AIC 20-R23/19-1004, and provide a response
to the AIC within 90 days, but no later than 11/10/2020, and explain including evidence how CASA PNG
has addressed the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open

Recommendation number AIC 20-R24/19-1004 to RAA
On 12 August 2020, the PNG AIC issued the following recommendation:
The PNG Accident Investigation Commission (AIC) recommends that the Rural Airstrip Agency (RAA)
should timely disseminate to the appropriate air operators any safety related information on airstrip
conditions identified during a survey or by any other means.
Action requested
The AIC requests that RAA note recommendation AIC 20-R24/19-1004, and provide a response to the
AIC within 90 days, but no later than 11/10/2020, and explain including evidence how RAA has addressed
the safety deficiency identified in the safety recommendation.
Status of the AIC Safety Recommendation: Open
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5.1

Appendix A: PAC750XL Load system DNA
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5.2

Appendix B: Email from CAA NZ
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5.3

Appendix C: MSB Issue 4
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5.4

Airworthiness Directive Schedule
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5.5

Appendix F:
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