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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 serviceigeos. 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 recordingdeamalysis; 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 PNsEeregi
aircraft. A primary concern is the safety of commercial transport, with particular regard-to fare
paying passenger operations.

The AIC performs its functions in accordance with the provisions d?M@ Civil Aviation Act
2000 (As amendedand theCommissions of Inquiry Act 1954nd in accordance withnnex 13
to theConvention on International Civil Aviation

The objective of a safety investigation is to identify and reduce sadltied 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 apportidsiame 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 advere comment with the need to properly explain what happened, and why it happened,
in a fair and unbiased manner.



ABOUT THE REPORT

At 17:05local time (@:05 UTC), on 14 February 2020, Mission Aviation Fellowship notified the
Papua NewGuinea Accident Investigation Commission (AIC) by telephone of the accident
involving a Cessna 208 Caravan aircraft, registered//RE owned and operated by Mission
Aviation Fellowship PNG LimitedThe AIC immediately commenced an investigation.

This Final Reportwas produced by theNG AIC, PO Box 1709, Boroko 111, NCD, Papua New
Guineaand the Commission has madepitblicly available inaccordance withCAO 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 NewCBuinea
Aviation Act 2000 (As AmendednhdAnnex 13 to the Convention on International Civil Aviatibn
contains factual information, analysis of that informatfordings 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 accideturoed are included in the report. The report
may also contain other naontributing factors which have been identified as safety deficiencies for
the purpose of improving safety.

Readers are advised that in accordance Withex 13 to the Convention dmternational Civil
Aviation itis 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
(ReferencelCAO AnnexL3, Chapter 3, paragraph 3.1Consequently, AIC reports are confined to
matters of safety significance and may be misleading if used for any other purpose

HubeANamani, LLB
Chief Commissioner
30December020
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INTRODUCTION

SYNOPSIS

On 14 February 2020, at 1&:4bcal time (04:%5 UTC), a Cessna 208 Caravaircraft registered
P2-MAI, owned and operated by Mission Aviation Fellowship (MAF) PNG Limited, experienced a
landing roll accidengfter losingdirectional control of theaircraft atMiyanmin Airstrip, while
conducting a noschedulegassengeftight from Teldomin, Sandaun Province.

The aircraftdepartedlelefominAirstrip for Miyanmin Airstrip with 11 persons on board: 2 pilots
and 9 passengers

According toevidence gatheredhe aircraft touched down 36 past thestrip 11 (110°) threshold

and initially rolled for about25m close to the centerlink then veered left, over the next 70 metres,
about 2metresfrom the centdine. At this point, the aircraft lined up parallel to the centerline and
travelledaf urt her 70 m up strip. During this time, tF
ground 10 m in from the left edge of the strip, and intermittently édtige strip surface to a depth

of 10 cm. The aircraft further veered left again, and contituével for about 42 m until the nose
wheel also entered very soft ground 10 m from the left edge of the strip. At this point, the nose wheel
together with the left main wheel (intermittently) bogged the strip surface to a depth of 30 cm as the
aircrafttravelled for at least 21 m before it did a final sharp left,tcansing the aircraft to tip onto

its right side.The propellerbladesstruckthe ground followed by theingtip impacting thegrourd.

The aircraft tipped forward and came to rest omibeewheel

During interview, the crew stated thaibad bang was heard, approximatel? $econd before the
aircraftcame to atop.

All the passengers and crew evacuated the aircraft without injuries.
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1 FACTUAL INFORMATION

1.1 Hi st otrhye offl i ght

On 14 February 2020, at 15&:lbcal time (04:5 UTC?), a Cessna 208 Caravsimgle engine
aircraft registered PMAI, owned and operated by Mission Aviation Fellowship (MAF)
PNG Limited, experienced a landing roll accident after directiomataloof the aircraftvas
lost at Miyanmin Airstrip, while conducting a nestheduledpassengecommercial air
transporflight from Telefomin, Sandaun Primce

)

Miyanmin

Telefomin

Figure 1: P2-MAI flight and accident location

The pilot flying was occupying the left seat and wRikbt Under Instruction (PUl The
Instructor Pilot (IPWwas occupying the right seat ands supervising thBUI.

The recorded Global Positioning System (GRf)a showed that the aircrafteredthe
Miyanmin areaat aroundl4:4Q The aircrafttrackedtowards the airstrit about 1,200 ft
Abovegroundlevel (AGL)Y andcrossed overhead for an inspection of the surface and wind
conditions

Theflight crew stéed that the area was clear of cloud when they arriegly reported that

when they arrivedverheadthey did not observeigns ofstandingwater or obstacles on the

strip surface, the grass appeared cut, and the windsock showed that the wind at the surface
wascalm.

1.  The 24hour clock, in Coordinated Universal Time (UTC) is used in this repai¢soribe the local time as specific events occurred. Local time
in the area of the accident is UTC +10 hours.

2.  The recorded GPS data was taken from the Garmin G1000 data file-MAP®ight from Telefomin to Miyanmin, 14 February 202The
G1000is an integrated flight instrument system typically composed of two display units, one serving as a primary flight displag,as a
multi-function display. Manufactured by Garmin, it serves as a replacement for most conventional fligitentt and avionics.

3. Aboveground level (AGL). All heights hereon are on AGL and are referenced to the Miyanmin Airstrip threshold elevation of taj&00 ft
from the Airstrip Guide, 2012.
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According to the recorded GPS data, the aircraft entered the Miyanmin area at around 14:40.
and crossed overhead for an inspec of the surface and wind conditiotisen joined
downwind, descending from 1,200 ft above ground level (AGL) to 1,000 ft AGL before
turning onto base. The aircraft began descending as it turned to line up on the final approach
profile. The data showedthat there was a tailwind component et5 kt on base turn. The
aircraft overshot the turn onto final approach,1.6 nm from the touchdown point at 900 ft.
The aircraft subsequently turned left and tracked to establish aenkberline The aircraft

lined up on the centerline about 1.3 nm from the touchdown point, at a height of about 500
ft and continued the approach and landed at 14:45 with an airspeed of 73 kt (77 kt ground
speed).

According to evidence gatheredet aircraft touched daw36 m beyondthe strip 11
thresholdand initially rolled for about 175 m close to the centerlinthen veered left, over

the next 70 metres, about 2 metres from the centrelnéhis point, the aircraft lined up
parallel to the centerlineandtraeell a further 70 m up strip.
left main wheel entereitito avery soft groundirea, 10 m in from the left edge of the strip,

and intermittently bogged the strip surface to a depth of 10 cm. The aircraft further veered
left again, and continued to travel for about 42 m until the nose wheel also entered very soft
ground 10 m from the leftdge of the strip. At this point, the nose wheel together with the
left main wheel (intermittently) bogged the strip surface to a depth of 30 cm as the aircraft
travelled for at least 21 m before it did a final sharp left turn causing the aircraft tadip on

its right side The propeller bladestruck the ground followed by theingtip impacting the
grourd. The aircraft tipped forward and came to rest on the nosewheel

During interview, the crew stated thatcad bang was heard, approximateh? $econg
before theaircraftcame to astop

All the passengers and crew evacuated the aircraft without injuries.

121 njuries to persons

Injuries Flight crew Passengers Total in Others
Aircraft

Fatal - - - -

Serious - - - -

Minor - - - Not applicable

Nil Injuries 2 9 11 Not applicable

TOTAL 2 9 11 -

Table 1:Injuries to persons

l.3Damage to aircraft

The aircraft sustained substantial damtmgéhenose landing gear (NLG), propeller blades
and the outboarsection of the right wing

12
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Figure 3: Damage to propeller blades
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Right Wing Front View

Right Wing Top View

Figure 4: Damage to right wing

1.4 Ot her damage

No damage tproperty or the environment was observed or reported.

15Per sonnel I nf ormati on
1.5.1 Pilot Under Instruction (PUI)

Age : 38 years

Gender : Male

Nationality : British

Typeof license : CPL (Aeroplane)

Typerating

Totalflying time

Total hours ortype (C208)
Total in command

Total last 90 days

Total on type last 90 days
Total last 7 days

Total on type last 7 days
Total hours lask4 hours
Medical Class

Valid to

Medical Limitation

: Single Engine Aeroplane (Land)
<5700KgMTOW, C208
:3,208.67 h
30.83 h
:2,978.92 h
11.42 h
11.42 h
7h
7h
3lh
: One
: 28/07/2020
: Corrective lenses worn

T h e Préidingrecortiseviewed by the AlGndicatel thathe hadreceived the standard
company trainindor the aircrafttype. This included ground, simulator and flight training.
The pilot also completehis Base Training and Base Chedlhe PUI had also completed
his licence conversion and type rating check flight.

At the time of thexccident, théUl was undergoingine-Oriented Flight TrainindL OFT).

14



1.5.2 Instructor Pilot (IP)

Age . 60 years

Gender : Male

Nationality : British

Typeof license : CPL (Aeroplane)

Typerating : Single Engine Aeroplane (Land)

<5700KgMTOW, Multi Engine Aeroplane
(Land)- DHC6

Totalflying time . 7,367.1h
Total on type (C208) :1,722.2 h
Total time in command :5,766.7 h
Total last 90 days : 98.7h
Total in command last 90 days : 98.7h
Total hours las? days . 19h
Total on type last 7 days : 19h
Total on type last 24 hours : 7h
Total in command last4 hours : 7h
Total Instruction . 662h
Medical class : One

Valid to : 28/07/2020
Medical limitation : Distance Readin@orrection

The IP hadan Instrument of Authorisation (IOA) to carry out functions of a flight instructor
in accordance with PNG Civil Aviation Rule (CAR) P&t1 . 305 (d) oO6Category
I nstruct or 0 .sesthélP tocodduct theufdlldwng: i

9 Line TrainingCaptains
9 Line TrainingTraining Captains
1 Base Traininglraining Captains

1.6 Aircraft I nformation
1.6.1 Aircraft data
Aircraft manufacturer : Textron Aviation Inc
Model : Cessna 208 Caravan
Serial number : 20800613
Date of manufacture : 24 August 2018
Number of Engines 01
Nationality : Papua New Guinea
Registration : P2ZMAI
Name of the owner : Mission Aviation Fellowship PNGimited
Name of the operator : Mission Aviation Fellowship PNG Limited

15



Certificate of Airworthiness Number 1412

Certificate ofAirworthinessissued : 6 February 2019
Period of Validity : Non-Terminating
Certificate of Registration Number 1412

Certificate of Registration issued : 14 January 2019
Period of Validity : Perpetual

Total Airframe hours :566.4 h

Total Airframe cycles 1,069

1.6.2 Engine data

Engine type : Turbo-propeller
Manufacturer : Pratt and Whitney Canada
Model :PT6A114A

Serial number : PCEPC2271

Total Engine Hours : 566.4h

1.6.3 Propeller data

Manufacturer : McCauley
Model : 3GFR34C7038B
Serial number : 951897

Total Propeller hours since overhaul : 816.6h

1.6.4 Weight and Balance

The weight and center of gravity of the aircraft for the flight was considered during the
investigation.

P2-MAI has theAeroAcoustics APE STOIpayload extender modificaton The Oper at or ¢
SOP Manual, Section 6.1 (c) states that their C208 ainstdifth havethis modification
have amaximum takeff weight and landing weight of,393 kg.

The Daily Flight Record (DFRshowed thathe aircraft departed from Telefomin with a
take-off weight of 3,684 kgTheaircraft landedit Miyanmin Airstrip withalanding weight
of 3,651 kg

The investigation determined that the aircraft was within its weight and centre of gravity
limits.

4 AeroAcoustics APE STOL greatly enhances the payload capabititpperational flexibility of the Caravarthe improved performance results in the
significant advantage of the APE STOL for Caravan operations.
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1.6.5 Fuel

According to the Rily Flight Record (DFR)the fuel that was onboard the aircraft after the
accident was 571 L.

The pilot indicated that thereareno engineabnormalitiesduring the flight.This indicated
that fuel was not a contributing factor to thixiaent.

1.6.6 Aircraft serviceability and Airworthiness

A review of the maintenance documentation of the aircraft provided by MAF to the AIC in
the context of the investigation did not identify airworthinedated issues that could have
caused or contributed to the occurrence.

The last maintenane record showed that the aircraft was serviceable for the flight on the
day oftheaccident

1.7 Met eorol ogi cal I nf or mati on
1.7.1  Weather Forecast

The Area Forecast for the Tabubil area, in which Miyanmin Airstrip is located, was provided
to theinvestigation by PNG National Weather Service. The forecast was valid from 09:00
to 21:00 on 14 February 2020 as follows:

Wind 7,000 ft, 90e/ 10 kt
10,000 ft, 80e/ 10 kt

Visibility : 500 m with fog, 3,000m with thunderstorms and rain and 4,0@0with
showers andain and/or rain and drizzles (fehourly interval from 09:00
to 21:00 on 14 February 2020)

Cloud : 1,800 ft to 45,000 ft - Isolated cumulonimbd<louds
500 ftto 3,000 ft  -Broken strats clouds with intermittent
precipitation
1,500 ft to 10,000 ft -Scattered cumulodslouds with broken showers
3,000 ft to 8,000 ft -Scattered stratocumufuslouds at base with
broken rain and drizzle
10,000 ft to 18,000 ft Scatteredltocumulug clouds at base

1.7.2  Pilot Observed Weather

The crew indicated that when they arrived in the Miyanan@a, theybserved that the area
was clear of clouds and the wind was calm.

5 Cumulonimbus is a dense, towering vertical cloud, forming from water vapor carried by powerful upveardesits. If observed during a storm, these
clouds may be referred to as thunderheads. Cumulonimbus can form alone, in clusters, or along cold front squall lines.

6 Stratus cloudare lowlevel cloudscharacterized by horizontal layering with a uniform base, as opposed to convectiveutiform clouds that are formed
by risingthermals More specifically, the termtratusis used to describe flatazy featureless clouds at loaititudesvarying in colour from dark gray to
nearly white.

“Cumulus cloudsire puffycloudsthat sometimes look like pieces of floating cotton. The base of@aitiis often flat and may be only 1000 metersQ@3
feet) above the ground. The top of tieudhas rounded towers.

8 Stratocumulus cloudare lowlevel clumps or patches ofoudvarying in colour from bright white to dark grey. They are the most conuoardson earth
recognised by their wellefinedbases, with some parts often darker than others. They usually have gaps between them, but they can also be joined together.
9 Altocumulus is a middkaltitude cloud genus that belongs mainly to the stratocumuli form physical category characterized lay glagses or rolls in
layers or patches, the individual elements being larger and darker than those of cirrocumulus and smaller than tloasenflssat
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1.8 Aids to navigation

Groundbased navigation aids, onboard navigatals, aerodrome visual ground aids and
their serviceability were not a factor in this occurrence.

19 Communi cati ons

All communications between the crew of-RIAl and Madang Flight Service was on High
Frequency (HF).

The recorded flight progress strip dé&ee Appendix)&evealed that the pilot reported over
Miyanmin circuit area at 14:41, amiadea ground calat 14:56

1.10Aerodrome i nformati on

Miyanmin Airstrip is located in th8andaurProvince. It is a ongvay landing strip with 11
(110°) landing direction and 29 (290fakeoff direction. Miyanmin Airstrip is jointly
maintained by the Rural Airstrip Agency (RAA) and MAF PNG Limited.

Airstrip name : Miyanmin Airstrip
ICAO Code CAYILY

IATA Code - MPX

District and Province : Telefomin, Sandaun Province
Airstrip type : Oneway

Latitude 1 4°54'11.00"S
Longitude : 141°37'15.00"E

Strip Elevation(amsl) : 2,500 ft

Striplength 1642 m

Strip Width :25m

AverageOverall Slope 1 7.8%

Surfacecover : Short grass

Surface hardness : Medium

Soil type : Fine-grain soil (silt,clay)
Soil moisture - Wet

Surfaceroughness : Smooth

1.10.1 Miyanmin Airstrip Survey Data

The last survey that was conducted ¥tiyanmin Airstrip wasby MAF on 9 March 2011,
which predated the establishment ofiRal Airstrip Agency (RAA)

On 10 June 2020, a nesurveywas conductedat Miyanmin Airstrip jointly by RAA and

MAF PNG with reference to theAdvisory Circular (AC) 1396 Aerodrome design,
Aeroplanes at or Below 5700 kg MCTQWWJ MAF international staadds.The results of

the surveyshowed that the strip centerline was quite firm, but about 5 m outward from the
centerline was very soflown to a depth of about ZD cm.

The camber of transverse slépmeasured during the survey was against MAF Intamnal
Standards, whickhould be limited to maximumof 3% (1. 7Yimorder to minimée erosion

Camberis a geometric feature of pavement surfaces: the transverse slope with respect tadne Ihgriovides arainage gradierso
that water will run off the surface todaainagesystem such as gutteror ditch.
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A camberof transverseslopehat i s 3e or 4e from the center]l
MAFasariskThe camber of transverse slope in most
across the width of the strip.

The recent survey results show that the camber of transvepseaglMiyanmin Airstrip is

4¢, which is 2.3¢e more than the recommended 1
of 4e was within 5 m outward from the center
sides of the strifgSee Appendices 5.2 and).3

From the findings identified during the recent survayformal risk assessment was
conducted byhe Operatoand the local community waslvised to remove about-30 cm
of the entire strip surface in order to get down to the firmtzade (gravel underneath).

Miyanmin Airstrip remains closedor an indefinite period for MAFOperations(See
Appendges5.5 and5.6).

1.11 Fl igd&ndor der s

The aircraft was not equipped with a flight data reco(BBXR) or a cockpit voice recorder
(CVR), neither were they required by PNG Civil Aviation Rules.

1.11.1 Other Electronic Data Recording Device
1.11.1,1 Garmin G1000

The aircraft was fitted with a Garm@1000 integrated avionics system.

The G1000 is capable of recording the primary instrument display data and engine
parameters at an interval of 1 second on a flight data log memory card.

The recorded data of the accident flight was downloaded from the memory by the Operator
and providedd theAlC. Pertinent data from the recording was used to generate a graphical
plot which consisted of thdownwind,base, final and after touchdo®ee Figure b

About 2 seconds after touch down, the torque parameter began to increase and subsequently
developed a peak value of 5iitft.

An increase in torque was an indication of the application of the reverse thrust. About the
same time the torque was increasthg, heading began to fluctuate whighsan indication
of the aircraftommencing to losdirectional control.
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Figure 5: G1000 recorded parameters data plot of the accident flight.

1.12Wr ec kage ainmdf drmpaatcito n

The aircraft tyre markirgdiagrans (SeeFigures 6,7,9 were used to establish and describe

the aircraftdés |l anding roll at Miyanmin Ai

The aircraft touched down 36 m beyond the threshold and initially rolled for aBduh 1
close to theenterline The aircraft then veerétimleft of thecenterline travelling a distance
of 70 mup strip At this point, the aircraft lined up parallel to tbenterlineand travelled a

further 70 mup strip.

During t hi s leftmameheel énterecklaivelysoft af t 0 s

surfaceandcontinuedntermittently bogging talepths measured to be abaQtcm.

The tyre markings show that the aircraft veered left againcantinuedrolling for about
42 m until the nose wheel albegareneringthe soft ground. At thigpoint,the nose wheel
also began burrowinifpe surface The aircraftravelledanothe21 m beforentering asharp
left turn, causingt tip onto itsright side.

The nose landing gear spring attachment tsditsared off as the nose wheel bogdedp
into the groundwvith momentunresulting in the drag link spring getting detached from the

NLG (See Figure P

It was evident from the damage to the propeller blades that the propeller was being powered
and thathe blades were in the idle to beta range when they struck the stofloveed by
the right wing impacting thground.

All three propeller blades were bent towards the trailing edge of each Bleel€&igures).
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The damage on the propeller blades indicated that there was power at the time of impact.

The outboard section of the right wimgpacted the ground amgasbent upwardsvhen the

aircraft tipped to itstarboard sid€See Figured).

Landing Dire¢

630 m (laser meter)

92m S52m 63 m 70 m 70 m

Centreline (previous landings) Black cone marker

Right wing tip strike evidence

Final stop area
Prop strike evidence

63 m 65m

Left main wheel track

Figure 6: Overview of landing roll track-Full length (Source MAF PNG)

Due to the angle of the photos distance will seen not 1o scale. Distance shown are aclual measuremen! on site,

Nose wheel tfrack 21 m long

Left moin wheel out Max 30em deep

of mud 7 m long
Left main wheel
frack 10 m long
Max 30 cm deep

Right wing tip
Impact marking

7m < 20m

-~

Esfimated final position of aircroft wheels

&3 m

Proper impac! markings

Landing Direction
-

Lelt main tire
impression ¥ m long
Max. 10 cm dee
émlong

Lelt main tice impression
mlong
Nol deep as previous

Figure 7: Overview of landing roll track-Mid length (Source MAF PNG)
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Figure 8: Tyre and impact markings on therunway

1.13Medi cal and pathological informat

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

1.14Fi r e

There was no evidence of pa postimpact fire.

1.15Survival Aspects

After theaircraft came t@ stop at it$inal resting position, the IP shut down the engine
and exited the aircraft to open the main passenger door to allow the passengers to
disembark.

According tothe crew statemerg, after the passengers and crew had disembéatie

aircraft, the IP turned on the aircraft battery power and sent a message to the Operator

using the onboard V2 Track messagsygtem. ThéP then sent a text message via phone

to theManager Flight Operation®FO) requesting someone to come up on the Radio,

which theydid. Thel P subsequently called the Operator

Air Traffic Services (ATSpadvised AIC that there were no journal entries folM? as
the Operator had advised ATS that #eraft was unserviceable, but did not notify that
the aircraft had experienced an aexit.

1.16Tests and research

There was no test and research conducted in this investigation.
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1.170r gani sational and management info
1.17.1 Operator

Mission Aviation Fellowship is a trading name for MAF PNG Limited, which is a subsidiary
of Mission Aviation Fellowship Internationallhe Company Headquarters is in Mount
Hagen.

MAF PNG Limited holds an Air OgpueduraderGAROs Cert
119 for commercial air operations in accordance with PNG CAR Part 125 and Part 135.

The Operator also holds BlaintenanceOrganisatiorCertificate (MOC) 145/003 and Part
141 Aviation Training Certificate 141/005

1.17.2 Pilot Training and Checking Manual

The MAF Pilot Training and Checking Manudkscribes the six different phases (specific
to SET type) of piloFlight Training Coursesinder sectio.1. Country, Area, Route and
Aerodrome TrainingThese phases in order of progression are asgillo

1. Operations Orientation

2. Right Hand Seat Area, Route and Aerodrome Familiarisation
3. Base Traiing

4. Line Oriented Flight Training

5. Supervised Experience
6. Restricted Solo Operations

According to theMAF Pilot Training and Checkinlglanual the LOFT is part of the training
programme carried out during nor mal operatic
competence and confidence in safely managing the aircraft, its passengers, and all associated
operational requirements. This indes specific aspects central to the respective crew role

assigned to the pilot. The PUI was undergoing phase 4 of the training at the time of the
accident.

A secondary aim of the LOFT training is to begin area, route and aerodrome training.
Emphasisisgien t o e nhan c i-technical dkils andidéveldpidgseffentiven
Threat and Error ManagemdMEM) practices.

According to the training recordie PUb s L OFT commenced ohe 11 Febr
was on his fourthday, undergoingroute andaerodrometraining with the IP when the
accident occued.

1.17.3 Standard Operating Procedures (SOP)

1.17.3.1 Use of reverse thrust

According toMAF SOPi C208 Section2.21.3 Short Field LandindNote 1 (See Appendix
C, 5.3 states:

Reverse thrust is permittdor all landings, but should be used only for airstrips where
a minimum landing distance is required. Use of reverse thrust on wet or slippery runways
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may result in directional control difficulties. If reverse thrust is used, it should be
deselected onaground speed reduces below 25 kt, to avoid engine FOD.

During the investigation it was established that the pik#d reverse thrust on landifay
practiceandfamiliarisation in the context of traininglthough it was not required.

1.17.4 Operational Hazard Identification and Reporting System

According to theD p e r aQperatidns ManuaRart C,MAF Airstrip charts are produced
by an MAF owned software that uses a synchronised online databasesdfheareis
installed as an application on the electronic flightd{&gB)'* which are carried at diimes
while pilots are flyingWhere an airstrip has changes to its condgitiie Hight Operations
Manager (FOMvill make amendments to the databaéch will be immediately available
to pilots when they synchronise teeftwareon their EFBs. MAF Pilots are required to
synchronise theie F Bliefre their first flight every day to ensure that thaye the current
MAF Airstrip Charts

Temporaryamendments to airstrip operations aredeigy Companyinternal NOTAMs??
and by PNCGAIr Services NDTAMSs.

The Operations Manual, Part @lso states thatl MAF pilots have the authority to submit
NOTAMs to the FOM forinclusion in theinternal NOTAM list. InternalINOTAMSs are
issued by the FOM to provide Company pilots with safety information not normally
provided by regulatory authoritfyOTAMs.

According to theDperatorall of these reporting systems have been used in the past to raise
awareness, hidew pilots use them despite the systems becoming very simple and accessible

TheOperatoifurther stated that aft¢he accident, one of the company piloésimentioned
that hehad experienced laoggng incidenton the left side othe strip atMiyanmin during

one of his flights in 2018VIAF did not have any records of the bogging event on record to
indicate that it was regted.

1.18Addi ti onal i nformati on

1.18.1 Ground roll distance

TheCessna 208 AFM Performance Chaot Landing Distancdor Short Fieldwith cargo
pod installedwas used to estimate the required landing roll of the aircraft at Miyanmin
Airstrip during the accident flightSee Appendix E).

The chart notes that:

1 Decreasdlistances 10% for each 11 knots headwind. For operatiathstalwinds up 10
knots, increase distances by 10% for each 2.5 knots.

9 For operation on a dry, grass runway, increase distances by 40% of the ground roll
figure.

fUse of maximum reverse thrust after touchdown reduces ground roll by
approximately 10%.

1 The EFB is provided to assist the pilot and crew with their operational duties it shall not be used as primary meangng tlightadata and is not
designed as a certified navigational tool e.g. as a replacement for on board GPS systems. The ERBedayp bisplay maps and charts to aid and enhance
situational awareness, to consult company or manufacturer documentation and to enable instrument approach procedunes to be fl

2 A notice to airmen(NOTAM ) is a notice filed with an aviation authority alert aircraft pilots of potential hazards along a flight route or at a location that
could affect the safety of the flight
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Using the standard provisions of the chan,estimated landing roll of 375.63 m was
established. Miyanmin Airstrip has a length of @42

1.18.2 Reverse Thrust

Thrustreversalalsocalledreverse thrust, is the temporary diversion ohaoraft enginés
thrustso that it acts against the forward travel of the aircraft, providéugleration
Propellerdriven aircraft generate reverse thrust by changing the angle ofdinéiollable

pitch propellerso that the propellers direct their thrust forward. This reverse thrust feature
becomes ailablewith the development of controllabjgtch propellers, which change the
angle of the propeller blades to make effitiase of engine power over a wide range of
conditions. Reverse thrust is created when the propeller pitch angle is reduced from fine to
negative. This is called the beta position

Whenreverse thrusts applied the propeller blade pitch angteoves from tis normal
forward positiorto the opposite side.

The beta range of operation consists of power lever positions from flight idle to maximum
reverse When the blade angle passes the maximum flat position, negative pitch is
established which meansverse thrust is being applied.

Unlike fixed shaft or constant speed engines, when the split shaft PT6 engine power lever is
moved aft, past the negative 5° propeller blade angle position, the pitch change starts to be
accompanied by a progressive endgifeM increase. The maximum engine RPM 85% is
reached when blade angle reaches around negative 11°.

For the C208 with the PT6 engine, the clockwise rotation of the engine and propeller would
cause a countarlockwise roll tendency of the aircraft.

1.19Usebul effective investigation

Theinvestigation was conducted in accordance withRhN&s Civil Aviation Act 2000As
Amendediand in accordance with ti&tandards and Recommended Practices of Annex 13
to theConvention on International CivAviation.
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2 ANALYSIS

21 Gener al

The analysis of this report will discuss the relevant issues and circumstances resulting in the
P2MAI aircraftlanding roll accidenat Miyanmin Airstrip, Sandaun Province.

The investigation determined that there were no issues with the aircraft and all systems were
generally operatingormally. Theanalysis will therefore focus on the following issbesnot
necessarily under separate headi

1 Flight Operations

9 Organgational

2.2 Flight operations

The investigatiometerminedhat he length of the Miyanmin airstrip was sufficient to cater

for the aircraft 6s tHe acedbapplgreverselthfust.Howevermthec e wi t F
investigatiorfoundthat the PUI was undergoing training and used reverse thrystctice

and familiargation

The PUI vas alsaelatively new to the C208ircraft. His inability to get the aircraft back
onto centerlie may have been due to a number of fackid:| lifhised experience level on
the aircrafttype, lowproficiencylevelin the use of reverse thrust during landing raltst
strip surface and sodondition misapplication ofeverse thrust anitheffectiveness of the
rudder

On the ground, when RPM incredsdgue to the application @hgine power to useverse

thrust the counteclockwise tendencyesulting from the torque generated due to the
increase in engine/propeller energseatel load on the left mainwheel and equally unlead

on the right main wheel. This difference in frictional force created by the main wheels causes
the aircraft to yawdft.

Considering the PUI statement, the action of applying rudder to counteract the effect of left
yaw due to the torque effect of using reverse thrust and attempt to regain the centreline was
not effective ashe left main wheealvasbogging intermittenyl duringthelanding roll in the

soft ground The investigation found the actiotekenby the PUI were not conducted in a
timely manner to assist him in remaining on the centerline during the landing roll, and were
ineffective to regain it when it was Ios

Nor the PUI or the IP were aware of the enfidsurface on the left of the strip. For this
reason, no special briefing or anticipation to the potential effects of reverse tlemast w
considered by the flight crew, which explains why the IP did alo¢ dver control of the
aircraft from the PUWhen the aircraftleviaed
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23 Or gantii onal
2.3.1 Operational Hazard Identification and Reporting System

The flight crew did not identify any hazard related to the surface conditions aifr$trép,
during the first landing of that day at Miyanmin, nor when the PUI flew overhead the strip,
before the landing in which the accident occurred.

Furthermore, hazards associated to Miyanmin strip surface conditions were never identified
andrepotd t hrough the Operatorbés internal hazard
chart used by the Operator for Miyanmin airstrip did not consider such conditibith

contributed to the lack of awareness of the crew in the context of the accident.

The Operator stated that only a few company pilots usédhard/occurrence reporting
systems to record identified hazards and occurreriEless. indicatesthat the Safety
Promotion activities that should be conducted in the context of the Safety Managemen
System of the Operator were not effective enough to develop a stafatgreporting culture

of the pilots.
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3 CONCLUSIONS

31 Findings

3.1.1 Aircraft
a) The aircraft had a vali@ertificate of Airworthiness.

b) The aircraft was certified as being airworthy when dispatched for the flight.

¢) The mass and the centre of gravity of the aircraft were not factors in this accident.
d) There was no evidence of any defect or malfunction in the aircraft that could have
contributed to the accident.
3.1.2 Crew

a) The crew waticensed, qualified anahedicallyfit for the flight in accordance with existing
regulations

b) The crew were naware othe Miyanmin Airstrip surfacand soilconditions on the side
of thestrip centerline
3.1.3 Flight operations
a) The flight was conducted in accordance with the MAF Operations Manual.
b) Communication between the flight cremd relevanATC units was on HF.
c) During base to final approach the pilot encountered tailwindx# knots.

d) The aircraft overshdahe turn onto final approach,1.6 nm from the touchdown paint
900 ftAGL.

e) ThePUl applied reverse thrust on landing aaidtraft veered left of the centerlidee to
the effect of torque

f) As the aircraft veered off, it entered into a softened area of the strip surface.

g) The pilot applied right rudder in an attempt to counteract tleetedff torque and regain
the centerline, without achieving it.

h) The aircraft got bogged igsoft soil causing thenose landing geao collapseand the
propellers and right wing to impact the ground.

3.1.4 Operator

a) At the time of the accidenthé MiyanminAirstrip did not conform with MAF
Internationaland AC 1396 standards.

b) The Operator had no record of hazards related to the surface conditions of Miyanmin
airstrip, before the accident.

3.1.5 Rural Airstrip Agency (RAA)

a) The survey conducted by RAA and MAF PNG on Miyanmin Airstrip, identified a soft
toplayer 20-30 cm)about 5 m outward from the centerline.
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3.1.6 Flight recorders

a) The aircraft was not equipped with a flight data recorder (FDR) or a cockpit voice recorder
(CVR); neither wadt required by regulation.

b) The aircraft was fitted with a Garmin G1000 integrated avionics syatehV2 Tracking
system.
3.1.7 Medical
a) There was no edence that incapacitation or physiological factors affected the flight cre
performance.
b) There was no evidence that the pilot suffered any sudden illness or incapacity which
might haveaffectedhis/her ability to control the aircraft.
3.1.8 Survivability
a) The evacuation of passengers was conducted byRhe
b) Thecrewand passengers egressed the aircraft without injuries
c) ThelP called the Operator to adviteemof the accident
d) The Operator advised CASANGand AIC of the accident

32 Caugdge&€ontri buting factor s]

On landing the PUI appliedeverse thrusand the aircraft veered left of the centerline
Rudder was applietb get the aircraft back ontentdine, however, theudder was not
effective to counter the effect of reverse thassthe left wheel entered in a softened area of
the strip surfacewhich resulted in thaircraftbeing unable to regain the centerline as the
landing roll progressed

The PUI did not effetively manage the effect of torque to maintain centerline during the
landing roll.

ThePUIl 6s | imited experience | evel on the airc

reverse thrust during landing rolls, soft strip surface and soil conditima contributing
factors of the accident.

33 Ot her factor s

The investigation found necontributory safety deficiencies. These are addressed in the
Factual and Safety recommextidns.
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4 RECOMMENDATIONS

4.1 Recommendations

4.1.1

As a result of the investigation into tlaecident involving a Cessna 208 Caravan aircraft
registered PMAI at Miyanmin Airstrip, SandaurProvince, Papua New Guinea on the 14
February 2020 the PNG Accident Investigation Commission issued the following
recommendations to address concerns idedtih this report.

Recommendation number AIC 20R2820-1002 to MAF PNG Limited
Date issued:29 September 2020
Pilot Safety Reporting culture

The PNG Accident Investigation Commission recommenddMiddt PNG Limited, should
review the Safety Promotion component of its Safety Management System, to ensure
effective actions are taken to imprgve | safetd reporting culture.

Action requestal

The AIC requests that MAF PNG Limited note recommendation AKR2820-102, and
provide a response to the AIC within 90 days, but no later 2Babecember 2020and
explain including evidence how MAF PNG has addressed the safety defilentjied in
the safety recommeation.

4.1.2 Recommendation number AIC 20-R2920-10 to MAF PNG Limited

Date issued:29 September 2020

Reverse thrust

The PNG Accident Investigation Commission (AlIC) recommends that MAF PNG Limited
should ensure training programs include specific procedures for the use of reverse thrust
aligned with the framework of MAF SOP C208, Section 2.21.3 Short Field Landing,
Note 1.

Action requested

The AIC requests that MAF PNG Limited naeecommendation AIC 2&82920-10Q2,

and provide a response to the AIC within 90 days, but no later2h&®cember 2020

and explain including evidence how MAF PNG has addressed the safety deficiency
identified in the safety recommendation.
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5 APPENDICES

5.1 Appendix A: FIS Flight Strip for the accident flight

5.2 Appendix B: RAA Miyanmin Survey Report
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