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FINAL REPORT

Foreword

This safety investigation is exclusively of a technical nature and the Final Report reflects
the determination of the AAIU regarding the circumstances of this occurrence and its
probable causes.

In accordance with the provisions of Annex 13 of the International Civil Aviation
Convention, Regulation (EU) No 996/2010% of the European Parliament and the Council,
and Statutory Instrument No. 460 of 2009, safety investigations are in no case concerned
with apportioning blame or liability. They are independent of, separate from and without
prejudice to any judicial or administrative proceedings to apportion blame or liability.
The sole objective of this safety investigation and Final Report is the prevention of
accidents and incidents.

Accordingly, it is inappropriate that AAIU Reports should be used to assign fault or blame
or determine liability, since neither the safety investigation nor the reporting process has
been undertaken for that purpose.

Extracts from this Report may be published providing that the source is acknowledged,
the material is accurately reproduced and that it is not used in a derogatory or misleading
context.

' ICAO Annex 13: International Civil Aviation Organization, Annex 13 to the Convention on International Civil
Aviation, Air Accident and Incident Investigation.

2 Regulation (EU) No 996/2010 of the European Parliament and of the Council of 20 October 2010 on the
investigation and prevention of accidents and incidents in civil aviation.

® 51 460 of 2009: Air Navigation (Notification and Investigation of Accidents, Serious Incidents and Incidents)
Regulations 2009.



AAIU Report No: 2014-001
State File No: IRL00911013
Report Format: Formal Report
Published: 28 January 2014

In accordance with Annex 13 to the Convention on International Civil Aviation,
Regulation (EU) No 996/2010 and the provisions of SI 460 of 2009, the Chief Inspector of
Air Accidents on 10 February 2011, appointed Mr Leo Murray as the Investigator-in-
Charge to carry out an Investigation into this Accident and prepare a Report.

Operator: Flightline S.L.

Manufacturer: Fairchild Aircraft Corporation

Model: SA 227-BC Metro Il

Nationality: Spain

Registration: EC-ITP

Serial Number: BC-789B

Location: Cork Airport (EICK), Co. Cork, Ireland

Date / Time (UTC)* 10 February 2011 @ 09.50 hrs
SYNOPSIS

On 10 February 2011, a Fairchild SA 227-BC Metro lll registered EC-ITP, was operating a
scheduled commercial air transport flight from Belfast City (EGAC) to Cork (EICK) with 2
Flight Crew members and 10 passengers on board. At 09.50 hrs during the third
attempt to land at EICK in low visibility conditions, control was lost and the aircraft
impacted the runway. The aircraft came to rest inverted in soft ground to the right of
the runway surface. Post impact fires occurred in both engine nacelles which were
extinguished by the Airport Fire Service (AFS). Six persons, including both pilots, were
fatally injured. Four passengers were seriously injured and two received minor injuries.

As a result of this Investigation 11 Safety Recommendations have been made.

* UTC: Coordinated Universal Time (equivalent to local time between 31 Oct 2010 and 27 March 2011).
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NOTIFICATION

Cork Air Traffic Control (ATC) notified the AAIU at 10.05 hrs. Four Inspectors of Air
Accidents deployed to Cork Airport, two by Irish Air Corps helicopter and two by road. A
fifth Inspector joined the Investigation later that day. The Investigation was conducted in
accordance with the provisions of ICAO Annex 13, Regulation (EU) No 996/2010 and
Statutory Instrument Sl No. 460 of 2009.

On notification of the accident, the following States appointed Accredited
Representatives, Advisors and Experts to the Investigation: The Comisidn de Investigacion
de Accidéntes e Incidentes de Aviacion Civil (CIAIAC) of Spain, as State of Registry and the
Operator; the National Transportation Safety Board (NTSB) and Federal Aviation
Administration (FAA) of the United States, as State of Design and Manufacture; the Air
Accidents Investigation Branch (AAIB) of the United Kingdom as a State which suffered
fatalities and provided expertise; the Ministry of Transport, Aviation Incidents and
Accidents Investigation (AlAl) Israel, as State of Type Certificate Holder.

INVESTIGATION TEAM

Ireland:
Leo Murray (Investigator-in-Charge)

Jurgen Whyte (Chief Inspector of Air Accidents), Thomas Moloney (Inspector of Air
Accidents-Engineering), Paddy Judge (Inspector of Air Accidents-Operations), Paul Farrell
(Inspector of Air Accidents-Engineering), Graham Liddy (Inspector of Air Accidents-
Engineering, retired).

Donal Lamont and John Sullivan of the Irish Aviation Authority (IAA) were appointed as
Advisers.

Spain:
Juan Antonio Plaza Rubio (Accredited Representative), Arturo Yanez Otero (Adviser),
CIAIAC.

United States:
Daniel Bower (Accredited Representative), David Helson and Robert Swaim (Advisers)
NTSB; T.R. Proven (Adviser) FAA.

United Kingdom:
Geraint Herbert (Accredited Representative), Andrew Robinson and Chris Scott (Advisers)
AAIB.

Israel:
Itzhak Raz (Accredited Representative) AlAl.

European Aviation Safety Agency (EASA):
Bernard Bourdon (Adviser).




Fairchild SA 227-BC Metro Il EC-ITP Cork Airport 10 February 2011

FINAL REPORT

PREAMBLE

The aircraft, EC-ITP (Photo No. 1) was owned by a Spanish bank and leased to a Spanish
undertaking (Linéas Aéreas de Andalucia, trading as Air Lada). As it was the entity with
direct control of the aircraft, Air Lada is henceforth referred to as the ‘Owner’.

It was subleased to and operated by a different Spanish Company (Flightline S.L.), the
holder of an Air Operator Certificate (AOC) henceforth referred to in the Report as the
‘Operator’.

The undertaking selling the passenger air transport service was an Isle of Man based
company (Manx2), henceforth referred to in the Report as the ‘Ticket Seller’.

Maintenance for the aircraft was provided by another Spanish Company (BCP Aerotecnics
S.L.), henceforth referred to in the Report as the ‘Maintenance Provider’.

Flights operated by EC-ITP and its sister Metro Ill EC-GPS in the UK, Ireland and the Isle of
Man are referred to as the ‘Operation’.

The Flight Crew are referred to in the Report as the Commander and the Co-pilot using
capitalised terms. References using non-capitalised terms are generic.

Photo No. 1: EC-ITP at Seville Airport on 18 January 2011
(© Antonio Mufiiz Zaragtieta via Airliners.net)
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FACTUAL INFORMATION

History of the Flight

During the night before the accident (9-10 February 2011), EC-ITP operated a night cargo
charter, from Belfast Aldergrove (EGAA) to Edinburgh (EGPH), to Inverness (EGPE) and
back to EGAA. This was under a night cargo contract between the Owner and Air Charter
Service for the UK Royal Mail. The sectors were operated by a different flight crew to the
crew involved in the accident. The cargo operation required the removal of passenger
seats prior to flight. The aircraft arrived back at EGAA at 05.10 hrs where passenger seats
were re-installed by the flight crew who had operated the cargo flight.

The accident Flight Crew, which consisted of the Commander and the Co-pilot,
commenced duty at EGAA at 06.15 hrs on the 10 February 2011. The Flight Crew
downloaded flight documentation including meteorological information for Belfast City
Airport (EGAC), Cork Airport (EICK), and Dublin (EIDW) in a handling agent’s briefing office
at 06.25 hrs.

The aircraft departed EGAA, as flight number FLT4113°, at 06.40 hrs on a short positioning
flight to EGAC with the Commander as Pilot Flying (PF). The aircraft was empty on this
sector. The aircraft arrived on stand at 07.15 hrs, leaving the Flight Crew with a 35
minute turnaround.

A fuel uplift of 800 litres (L) was made, with a total fuel quantity of 3,000 Ibs being
recorded in the aircraft Technical Log. This fuel load was sufficient for the planned round
trip to EICK and back to EGAC with required reserves. The flight plan specified Waterford
Airport (EIWF) as the alternate airport for the sector to EICK. No second alternate was
nominated on the flight log or on the ATC flight plan which had been filed in the office of
a Fixed Based Operator (FBO)® in Billund, Denmark, at 03.31 hrs earlier that morning.
Boarding of passengers was delayed due to the Flight Crew working on the passenger
seats in the cabin. When the Flight Crew completed this task, the ten passengers boarded
the aircraft and took their seats at random as seating was not assigned. Due to the
limited number of passenger seats installed in the aircraft, no cabin crew were carried on
the flight, nor were they required by regulation. The required safety briefing was given to
the passengers prior to the flight by the Co-pilot.

The accident flight (FLT400C) was recorded airborne by the Flight Crew at 08.10 hrs and
climbed to Flight Level (FL) 120. The aircraft Technical Log indicated that the Co-pilot was
PF with the Commander acting as Pilot Not Flying (PNF). At 08.34 hrs the aircraft
established communications with Shannon Air Traffic Control and handover to Cork
Approach Control was made at 08.48 hrs. At that time, Cork ATIS” was broadcasting that
Runway (RWY) 35 was active and that Low Visibility Procedures (LVPs) were in operation.

> FLT: The ICAO Airline code for Flightline S.L., the Operator.
® FBO: A company granted the right to operate on an airport and provide aeronautical services.
7 ATIS: Automated Terminal Information Service, broadcasting the latest actual meteorological conditions.




Cork Approach informed the Flight Crew that RWY 35 was the active runway and that a
CAT 112 approach was available for RWY 17. The IRVRs’ on RWY 17 were passed by Cork
Approach and were below the required minima™® for CAT | operations.

The aircraft first established on the Instrument Landing System (ILS) approach to RWY 17
at 08.58 hrs and was handed over to Cork Tower. The IRVRs passed by Cork Tower at
09.00 hrs were still below those required. The approach was continued beyond the Outer
Marker equivalent point. Descent was continued below the Decision Height'* (DH) of 200
ft and a missed approach® was carried out at 09.03 hrs. The lowest height recorded by
the TAWS™ on this approach was 101 ft.

Radar vectors were given by Cork Approach and a second ILS approach was then
conducted to RWY 35, the reciprocal runway. Communications with ATC revealed that
the Flight Crew considered that an approach to RWY 35, with the sun behind the aircraft,
might make visual acquisition of the runway easier. The aircraft was handed over to Cork
Tower at 09.10:45 hrs, 8 nautical miles (NM) from touchdown. The IRVRs passed by Cork
Tower were below the required minima; the approach was continued beyond the Outer
Marker equivalent point. The aircraft descended below the DH and a missed approach
was carried out at 09.14 hrs. The lowest height recorded on this approach was 91 ft.

At 09.15 hrs the Flight Crew requested to enter a holding pattern for ‘fifteen to twenty
minutes’ to see if the weather conditions would improve. The aircraft took up the holding
pattern at ROVAL,* and maintained an altitude of 3,000 ft. While in the hold, the Flight
Crew requested the weather for EIWF. Cork Approach provided the weather conditions
at EIWF, which were below required minima. The Flight Crew then nominated Shannon
Airport (EINN) as an alternate and requested its weather information. EINN weather was
obtained and passed by Cork Approach; the conditions were also below required minima.
Weather for Dublin Airport (EIDW), which was passed to the Flight Crew at 09.35 hrs, was
operational but with poor visibility. During these exchanges, Cork Approach also offered
to obtain the weather for Kerry Airport (EIKY). The conditions at EIKY were duly reported
as good, with visibility in excess of 10 kilometres. At approximately 09.33 hrs, with EC-ITP
still in the ROVAL hold, the IRVR values on RWY 17 at EICK began to improve. Following a
further slight improvement at 09.39 hrs, but with conditions still below the required
minima, the Flight Crew elected to attempt another approach to RWY 17.

® CAT Ii: Category Il ILS approach used in low-visibility conditions by suitably equipped aircraft and
appropriately qualified flight crew; CAT | requires higher visibility.

° IRVR: Instrument Runway Visual Range (sometimes abbreviated to RVR), measured in metres adjacent to
the Touchdown, Mid-point and Stop-end points on the runway. Touchdown is the limiting or controlling
value.

% Minima: Aerodrome operating minima, expressed in terms of visibility and/or runway visual range and
decision altitude/height (DA/H) as appropriate to the category of the approach (Section 1.8.3 ILS Minima).

! Decision Height: A specified height in a precision approach or approach with vertical guidance at which a
missed approach must be initiated if the required visual reference to continue the approach has not been
established.

2 Missed Approach: Where an approach is discontinued and the aircraft climbs according to a prescribed
procedure determined and published by the Regulatory Authority.

B TAWS: Terrain Awareness Warning System.

“ ROVAL: A reporting point on the RWY 17 ILS at 7.9 NM DME.
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At 09.45:22 hrs the aircraft reported established on the ILS RWY 17. At this point the
aircraft was configured with landing gear down and flaps selected to %. At 09.45:26 hrs,
when EC-ITP was at 11 NM DME™ on the ILS, the IRVR (Touchdown) improved to 550 m
(the required minimum), which was passed to the Flight Crew by Cork Approach. At
09.45:38 hrs, the flight was handed over to the Cork Tower and the Flight Crew reported
to the Tower at 09.46:00 hrs passing 9 NM DME. The final IRVRs passed to EC-ITP at
09.46:15 hrs were 500/400/400, which were again below the required minima. The
approach was continued beyond the Outer Marker equivalent point. As previously briefed
by the Commander, he operated the power levers during the latter part of the approach.

Descent of the aircraft was continued below DH. This was followed by a reduction in
power and a significant roll to the left. Just below 100 ft radio altitude, a go-around was
called by the PNF which was acknowledged by the PF. Coincident with the application of
go-around power by the PNF, control of the aircraft was lost. The aircraft rolled rapidly to
the right beyond the vertical which brought the right wingtip into contact with the
runway surface. The aircraft continued to roll and impacted the runway inverted. The stall
warning sounded continuously during the final seven seconds of the CVR recording.
Impact occurred at approximately 09.50:34 hrs. The accident occurred in daylight, but
under conditions of fog.

CCTV Images

The Investigation examined CCTV recordings from EICK and obtained two images at the
time of the impact. Camera No. 35, situated adjacent to Stand 11 on the northwest corner
of the main terminal building, was orientated in a westerly direction with a field of view
of approximately 30 degrees. The first image (Photo No. 2) shows a first flash of fire
which lasted less than 1 second. The second image (Photo No. 3) showed a smaller flash
event that was recorded 0.82 seconds later. The distance from the impact point to the
camera was approximately 375 metres (m). The distance from a grass area just visible at
the edge of the apron was 170 m.

Photo No. 2: Initial flash fire Photo No. 3: Second flash fire

> DME: Distance Measuring Equipment.
16 CVR: Cockpit Voice Recorder.
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Passenger Interviews

The Investigation conducted interviews with the surviving passengers after the accident.
All persons described their account of the flight, what they observed and in particular,
their account of the final moments of the flight. The following comments are relevant:

Passenger A, seated mid-cabin on the left hand side:

‘I do remember looking out and the ground was just feet from below us and it was grass, it
was definitely not tarmac. And the Pilot then gave the plane thrust, to come up out of the
cloud. And at that stage the cloud was right to the ground. | feel that the plane...
immediately after the thrust, veered to the right and tilted... the right hand of the wing
caught the ground first and after that it was just mayhem... | couldn’t breathe because all
the mud had come up into the fuselage... | do remember pushing the mud away and then
being able to breathe...’

Passenger B, seated mid-cabin on the right hand side:

‘..we came through the cloud or fog...we were probably no more than about 30 feet off
the ground. We seemed to be coming in at a bit of an obtuse angle... | was looking out the
window, | sensed that we pulled up and banked hard to the right. As we banked, the wing
I was sitting next to, the tip of the wing hit ...

Passenger C, seated towards the rear of the cabin on the left hand side:

‘..there was a big turn, | think to the right...I just remember feeling this huge shift to the
right’

Passenger D, seated towards the front of the cabin on the right hand side:

“..it felt to me like the plane had gone at a ninety degree angle and was facing towards
the ground.’

Passenger E, seated mid cabin on the right hand side:

‘It was cloudy, it didn’t clear or anything and then it felt like a normal landing and then
everything just crumpled basically’.

Passenger F, seated mid cabin on the left hand side, had no recollection of the final
approach and impact.

Handling Agent

The Handling Agent at EGAC stated: ‘The crew remained on board the aircraft as far as |
am aware. | took out the passenger figures that had been passed from check-in agent to
the crew aboard the aircraft. The 2 crew members were down towards the back of the
aircraft with torches on the floor. The crew asked me to call the passengers to the gate
and hold them till they advised me they were ready to board.
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The passengers were waiting a while at the gate so | went out to see if they were ready.
The crew were working at fixing seats with the captain in a seat by the exit row and the
first officer on the floor securing the seats in place. As far as I’'m aware this aircraft had
done a mail flight from BFS [Belfast Aldergrove] and the seats would have been removed
for this reason. Once the crew had finished securing the seats they gave me clearance to
board, the fuelling had also been completed at this time ...The doors were closed at 0750
with all passengers on board. The flight went off stand at 0757 and airborne at 0812.’

Injuries to Persons

Injuries Passengers  Others
Fatal 2 4 0
Serious 0 4 0
Minor /None 0 2

Damage to Aircraft
The aircraft was destroyed.
Other Damage

The runway surface was damaged by the aircraft propellers during the impact sequence.
Following recovery of the wreckage, the runway surface was repaired and cleaned by the
Airport Authority prior to re-opening. The grass area adjacent to the runway was
disrupted by the aircraft leaving the runway and transitioning across the soft ground. The
area around the accident site was further disrupted by the subsequent rescue and
recovery operations.

Personnel Information
General

Both Flight Crew members were employed by the Owner. All training and checking was
conducted by the Operator. The Flight Crew were CAT | qualified and had not been
approved for CAT |l operations.

Aircraft Commander

The Commander (male, aged 31 years) held a JAA' Commercial Pilot Licence (CPL,
Aeroplanes) issued in Spain. His SA 226/227 type rating was valid to 30 June 2011 (date
of test 12 June 2010) and he held a Class | medical certificate valid to 7 May 2011. The
Commander’s personal logbook, together with the Operator’s records, showed a total
flying time of 1,801 hours with 1,600 hours on type.

7 JAA: Joint Aviation Authorities.
¥SA 226/227: Type designations of the Metro Il and Metro Il respectively.




The Commander began flying in 2007 and completed his basic training on single and
multi-engine piston types; his total general aviation flight time was 201 hours. He then
completed an SA 226/227 type rating with a Type Rating Training Organisation (TRTO) in
Barcelona and commenced employment as a co-pilot on the type.

Records show that between June 2007 and December 2009 he flew as co-pilot with three
Spanish SA 227 operators, flying concurrently for all three operators in the first half of
2009. He commenced flying with the Operator in early December 2009. Between 7
December 2009 and 16 December 2009, his personal logbook showed that he completed
nine sectors totalling 15 hours 10 minutes as P1/S (Pilot-in-Command under Supervision).
This command training was discontinued and he returned to flying as a co-pilot.

According to the Operator’s procedures a candidate must satisfy certain criteria prior to
promotion to commander. Records provided to the Investigation show that the
Commander satisfied these requirements with approximately 1,575 hours experience as a
co-pilot in January 2011.

He flew as a co-pilot for the Operator until 2 February 2011 when he completed an
Operator Proficiency Check (OPC), during which he occupied the left hand seat. This OPC
took place at Reus (LERS), Spain and was recorded as lasting 40 minutes, during which
two landings were completed. The Operator’s Operations Manual (OM) Part B, Section
2.1.5, requires 2 hours of actual flight time with a minimum of 4 touchdowns/landings for
an OPC relating to appointment to commander.

Following seven sectors under supervision, he completed two Line Check (LC) sectors; one
sector on 4 February 2013 (22.20-00.00 hrs) and the second the following day (02.15 -
04.00 hrs) and was promoted to the rank of commander. Following this he travelled from
Spain to Belfast. His first flight in command was on 6 February 2011, four days prior to
the accident.

Records show that the Commander operated as a co-pilot into EICK on 61 occasions
between 8 September 2010 and 30 January 2011. Between the 6 February 2011 and 9
February 2011, he operated into EICK on 7 occasions as Commander. The Investigation
found no records of a diversion for operational or weather reasons on any of these flights
into EICK. In addition, his logbook showed that he had never operated into either EIWF or
EIKY. The Commander underwent the following checks:

Check Type \ Route/Place \ Date
Operator Proficiency Check Seville-Seville 6 Feb 2010
Line Check Barcelona-Seville 4 May 2010
Line Check Madrid-Ronaldsway 7 May 2010
Licence Proficiency Check Ronaldsway 12 June 2010
Operator Proficiency Check Reus 2 Feb 2011
Line Check Barcelona-Madrid 4 Feb 2011
Line Check Madrid-Barcelona 5 Feb 2011
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Flying Experience:

Total all types: 1,801 hours
Total on type: 1,600 hours
Total on type in Command (P1): 25 hours
Last 90 days: 191 hours
Last 28 days: 71 hours
Last 24 hours: 5 hours

Duty Time up to accident: 3 hours 55 mins
Rest period prior to duty: 11 hours 15 mins

Co-pilot

The Co-pilot (male, aged 27 years) held a JAA CPL (Aeroplanes) issued in the United
Kingdom. He held ratings for Multi Engine Piston (land), valid to 6 October 2011, and an
SA 227AC type rating valid to 10 November 2011. His Class | medical certificate was valid
to 19 October 2011.

The Co-pilot had been employed as a cargo agent and later as a flight dispatcher with a
handling agent in Leeds-Bradford from June 2007 to September 2010. He underwent his
basic flying training at an FTO™ in the UK and subsequently obtained an SA 227 type
rating with a Spanish operator (TRTO). He was employed as a co-pilot with that operator
from September 2010 to December 2010 and accumulated a total of 270 hours on type.
He underwent an initial OPC with the Operator on 8 January 2011, this check lasted 30
minutes (flight time). Following this check, Operator records show that all of his flights
were with line captains who were not instructors. Although at the time of the accident
he had flown 19 hours with the Operator, a Line Check required under OM Part D, 2.1.3.4
had not been completed.

Flying Experience:

Total all types: 539 hours
Total on type: 289 hours
Last 90 days: 19 hours
Last 28 days: 18 hours
Last 24 hours: 5 hours

Duty Time up to accident: 3 hours 55 mins
Rest period prior to duty: 11 hours 15 mins

The Co-pilot’s curriculum vitae, dated 22 December 2010, indicated that he had studied
Italian at one stage but contained no evidence of competency in Spanish.

¥ F1O: Flight Training Organisation.
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Duty and Rest Periods

A total of seven pilots, comprising three captains and two co-pilots in addition to the
accident Flight Crew, were assigned to the UK-Ireland operation. The Operator required
flight crews to report for duty at least 45 minutes prior to departure to complete pre-
flight duties. The Investigation had considerable difficulty in establishing the actual flights
carried out by these pilots in the days prior to the accident. The aircraft Technical Log
and flight documentation provided by the Operator did not correspond to electronic
records subsequently provided to the Investigation. In one case the carbon copy of the
Original Technical Log page supplied to the Investigation showed additional flight crew
names against the third sector operated. The Investigation used signed operational flight
documentation, such as the aircraft Technical Log and Loadsheets, to help determine the
flights operated by each pilot. A record of flights which were crewed by either the
Commander or Co-pilot (from 6 February 2011) are detailed in Appendix A.

The Co-pilot’s roster for February showed him ‘Libre’ (‘Free’) between 8-12 February
2011. As another co-pilot requested a change of duty on 9 February, the Co-pilot’s duties
were changed and he was required to operate the scheduled flights on 9 and 10 February
2011. The identity of the co-pilot was not noted in the flight paperwork of the short
positioning flight between EGAA and EGAC (FTL4113) on 9 February 2011. The
Investigation is satisfied that the Co-pilot operated this flight and subsequently the two
return flights to Cork. The two other possible candidates forwarded copies of their
personal logbooks to the Investigation which showed they did not operate the sector.
One of these co-pilots also forwarded boarding card evidence that he returned to Spain
as a passenger on a commercial flight that morning. On 8 and 9 February 2011, the days
prior to the accident, the Investigation found inconsistencies in the documentation
supplied by the Operator regarding the identity of the operating crew members including
that of the Co-pilot.

The Operator provided electronic records indicating that on 8 February 2011, EC-ITP was
positioned from Seville (LEZL) at 06.00 hrs to Barcelona (LEBL) arriving at 08.35 hrs. At
15.30 hrs, the aircraft was positioned to the Isle of Man (EGNS) arriving at 19.05 hrs. The
aircraft Technical Log shows that a different flight crew (including the Co-pilot involved in
the accident) then positioned the aircraft to EGAA and subsequently operated a night
mail charter to EGPH, returning to EGAA at 01.25 hrs on 9 February 2011. The records
supplied by the Operator showed that the flight crew that commenced duty in Seville also
operated the night mail sectors. The Investigation obtained statements from the pilots
involved on the night mail charter and is satisfied that the Co-pilot did not operate these
night mail sectors on this date. Evidence shows he operated the scheduled flights to Cork
on 9 February 2011, the day before the accident. A passenger boarding at EGAC took a
photograph of the aircraft showing the Co-pilot and witnessed him loading passenger
bags in the hold prior to departure.

In a statement made by the partner of the Co-pilot, she recalled that ‘he did not have very
much rest. He was working on a defined route incorporating some night-time flights
carrying post’.
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She last spoke to her partner by telephone around 23.00 hrs on 9 February 2011, as he
was about to retire for the night. Evidence shows that the Flight Crew spent the night
prior to the accident in accommodation provided by the Ticket Seller in Belfast.

Flights for all flight crew operating the accident aircraft EC-ITP between 5-10 February
2011 and the sister aircraft EC-GPS between 1-8 February 2011 are detailed in
Appendix B.

ATC Personnel

The Licences and Ratings of the Cork Approach, Air Movements and Surface Movements
Controllers were appropriate to their positions and were valid at the time of the accident.

Aircraft Information
General

The SA 227 Metro Ill is a 19/20-seat pressurised airliner of low-wing cantilever layout
powered by two TPE331 turbo-propeller engines. The Metro Il differs from the Metro Il
with a 3.05 m increase in wingspan, more powerful engines driving four-blade propellers,
new fire prevention and containment features and other minor changes. The standard
Metro Il is certificated for operation at a MTOW of 14,500 lbs; an optional high gross
weight version of the Metro Ill (as indicated by a B suffix to the manufacturers serial
number) is certified for operation at 16,000 lbs (subject to modification ECP 437). The
general dimensions and arrangement are illustrated in Figure No. 1.

16.7 ft.
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Figure No. 1: Fairchild SA227-BC Metro Ill General Arrangement
(SA 227-BC Airplane Flight Manual)
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Airframe

The wing is a cantilever, low-wing layout with an all-metal, two-spar failsafe structure of
aluminium alloy constructed in one piece. The main spar beams have laminated caps, the
centre-section being constructed of titanium. The wing and tailplane leading edges are
equipped with Goodrich de-icing boots with an automatic bleed air cycling system
allowing certification for flight into known icing conditions. The tailplane and fin are of
all-metal cantilever construction. The fuselage is a semi-monocoque fail-safe structure of
2024 aluminium alloy, flush riveted. Access to the passenger compartment is provided by
a door at the front, on the left hand side at the position of Row 1. This door is equipped
with integral steps.

Standard Seating Layout

There are various seating options available. The standard passenger configuration
comprises 19 seats, arranged either side of a central aisle. Baggage is located in a
compartment at the rear of the aircraft accessed by an upward-hinging door. The
baggage compartment is separated from the passenger compartment by a removable
partition. Operationally, seats may be arranged to provide additional baggage space in a
17-seat layout, or seats may be removed altogether for all-cargo work.

There are three emergency exits; one on the port side adjacent to Row 6 and two on the
starboard side adjacent to Rows 5 and 6. Emergency break-in markings are located
externally at overwing and aft positions of the cabin. The standard 19-seat passenger
layout uses a seat pitch of 30 inches. The Airplane Flight Manual (AFM) Section 5-13
states that configurations are not restricted to only those shown in the AFM and there is
no minimum number of passenger seats required. The seating layout of EC-ITP is
described in Section 1.6.2.1.

Engines

The aircraft is powered by two Honeywell TPE331-12UHR-701G turboprop engines. These
engines comprise a fixed shaft with a two-stage centrifugal compressor driven by a three-
stage axial-flow turbine, a single reverse-flow annular combustor and an integral
reduction gearbox that drives the propeller. The engine has a maximum continuous
rating of 1,050 shaft horse power (SHP) with maximum take-off power rated at 1,100 SHP
with a limit of 5 minutes.

Propellers

The SA 227-BC is equipped with two McCauley 4HFR34C652 four-blade, constant-speed,
full-feathering, reversible pitch aluminium propellers, each with four B-L106LA-0
aluminium blades. The propeller operates at a constant-speed with automatic
synchrophasing. Full feathering capability and reversing (Beta control)?® are standard.

2% Beta control: Enabling manual selection of reverse pitch for ground operations.
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The propeller is a single-acting unit in which hydraulic pressure opposes the force of
springs and counterweights in the hub to produce the correct pitch for a given engine
load. Hydraulic pressure moves the blades towards low pitch, increasing the speed
(RPM). Springs and counterweights move the blades toward high pitch, decreasing RPM.
The source of hydraulic pressure for operation is engine oil boosted by a governor gear

pump.

Engine Controls

Engine power output (torque) is controlled by two power levers; the left power lever
incorporates a thumb-operated button to engage the nosewheel steering. Propeller RPM
is controlled by two speed (RPM) levers situated to the right of the power levers. Engine
controls are illustrated in Figure No. 2.

RPM KNOBS
R/H POWER LEVER KNOB ~_ /
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'
POWER LEVERS
FRICTION LOCK

Figure No. 2: Engine control quadrant (SA 227 Maintenance Manual)

Mechanical latches on each power lever prevent inadvertent selection of the propellers
into the Beta range while airborne, by movement of the power levers below Flight Idle.
On the ground, operation of the power levers in the Beta range is selected by raising
finger lift knobs against spring pressure which raises spring clips permitting retardation of
the power levers below the Flight Idle stop (Figure No. 3). Operation in the Beta range on
the ground is used for the selection of reverse thrust.

The operation of the propellers in Beta range during flight is prohibited by the
Manufacturer in the Limitations Section of the AFM as follows:




WARNING

* PROPELLER REVERSING IN FLIGHT IS PROHIBITED

* DO NOT RETARD POWER LEVERS AFT OF THE FLIGHT IDLE GATE IN FLIGHT.
SUCH POSITIONING MAY LEAD TO LOSS OF AIRPLANE CONTROL OR MAY
RESULT IN AN ENGINE OVERSPEED CONDITION AND CONSEQUENT LOSS OF
ENGINE POWER.

Furthermore, operation in the Beta range will result in the propellers providing reverse
thrust proportional to the retardation of the power levers. Engine manufacturer
documentation states that ‘setting one or more of the power levers below Flight Idle in-
flight produces high drag conditions which may result in excessive airspeed deceleration,
and may induce an uncontrollable roll rate due to asymmetric thrust and drag’.
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Figure No. 3: Engine Power Levers and Beta mode latch (finger lift knobs) mechanism
in the raised position (SA 227 Maintenance Manual)

1.6.1.6 Flight Controls

The ailerons, elevators and rudder are manually operated from either the pilot or co-pilot
position by a conventional control wheel and rudder pedal arrangement. Aileron and
rudder trim controls are located on the aft central pedestal.
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The flaps are operated by a single lever on the right side of the engine control pedestal.
The flaps are electrically controlled and hydraulically actuated. Left and right flaps are
interconnected for symmetrical lift during deployment. Flap position is indicated by a
gauge on the co-pilot main instrument panel.

Fuel

Fuel is carried in integral wing tanks, each with a useable capacity of 324 US Gallons (USG)
giving a total useable fuel capacity of 648 USG (2,453 litres). The aircraft was certified to
use a variety of fuel grades including Jet A-1 (a grade of AVTUR).

Annunciator Panel

An annunciator panel, located in the upper centre section of the instrument panel, is
interconnected to numerous aircraft systems and is utilised to monitor systems
operation. The annunciator panel contains eighteen red warning lights to indicate system
failure, eighteen amber caution lights to indicate failures of a less serious nature and
twelve green lights to indicate systems on and/or operating. The annunciator panel has a
press-to-test switch located on the left side of the annunciator panel.

Operation of the propellers in the Beta range causes illumination of the L and R Beta
(amber) lights on the annunciator panel. Once the power levers are advanced beyond the
Flight Idle stop this light extinguishes.

Stall Avoidance System

A Stall Avoidance System (SAS) is incorporated in the aircraft to warn the flight crew of an
impending stall, aurally by means of a warning horn and visually by means of a SAS
Indicator situated on the glareshield in the direct view of the commander. The system
also provides for actual stall avoidance by means of a stick pusher which applies a
forward force of approximately 65 |bs to the elevator control. The SAS is armed once
airborne. The aural warning horn sounds at about seven knots above stall speed and the
stick pusher is automatically engaged approximately one knot before the actual stall.

A SAS computer receives signals from the Angle of Attack (AOA) transmitter, flap position
compensator and SAS test switch, and processes these signals to control the SAS
Indicator, stall warning horn and stick pusher servo.

Data extracted from the Airplane Flight Manual (AFM) shows that the zero thrust stall
speed, at a weight of 13,700 lbs (the estimated weight of EC-ITP at the time of the
accident) with landing gear down, flaps % and bank angle zero is 88 Kts Indicated Airspeed
(KIAS). With the same configuration, this increases to 99 KIAS at 40 degrees of bank.
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EC-ITP Information

EC-ITP (MSN BC-789B), an SA 227-BC variant, was manufactured in 1992 by Fairchild
Aircraft Corporation as part of an order for an operator in Mexico. The aircraft was the
second Metro lll acquired by the Owner, the first aircraft being EC-GPS.

The aircraft was first registered in Spain on 22 January 2004 (Certificate of Registration
No. 6817). The most recent Airworthiness Review Certificate (ARC) was issued on 15
October 2010. On the day of the accident, the aircraft Technical Log (Page 00110)
showed that it had flown a total of 34,653 hours and 34,156 cycles. As a transposition
error of plus 2,000 hours had been made two days earlier on page 00108 a total of 32,653
hours should have been recorded. A Status Report for EC-ITP dated 8 February 2011
obtained from the Operator, indicated that the aircraft had completed 32,647 hours and
34,647 landings (cycles).

Seating layout in EC-ITP

Both EC-ITP and EC-GPS were reconfigured to meet the requirements of the Operation.
This necessitated removal of all the passenger seats to facilitate mail/cargo flights by
night and the re-installation of the seats to facilitate passenger flights by day.

The Investigation was informed by the Operator that two of the commanders on the
Operation were trained and authorized in the re-configuration of the SA 226/227 which
involved the removal and re-installation of passenger seats. Neither the Commander nor
the Co-pilot were so authorized. The Investigation notes that under the terms of Part
145*'.A.30(j)4 Personnel Requirements, the replacement of passenger and cabin crew
seats, seat-belts and harnesses in aircraft operating away from a supported location is
restricted to holders of a valid JAR FCL Flight Engineers Licence. Furthermore, these
procedures should be specified in the maintenance organisation exposition and be
accepted by the competent authority. No evidence of such acceptance was provided to
the Investigation.

At the time of the accident, EC-ITP was configured with an 18-seat passenger layout, with
9 seats installed instead of 10 on the right-hand side, which was the maximum allowed
passenger capacity approved by Agencia Estatal de Seguridad Aérea (AESA). The
Operator’s OM Part B, Section 1, shows the standard 19-seat passenger configuration
together with the standard cargo configuration. In addition, the most recent weighing
report for EC-ITP on 12 November 2010, showed that the aircraft was weighed in the 19-
seat configuration.

*! part 145: Commission Regulation (EC) No 2042/2003, Annex ll, establishes the requirements to be met by
an organisation to qualify for the issue or continuation of an approval for the maintenance of aircraft and
components.
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Regulation (EC) No 1702/2003 states that ‘The design of an individual aircraft, which is on
the register of a member State before 28 September 2003, shall be deemed to have been
approved in accordance with this Regulation when...(ii) all changes to this basic design
which are not under the responsibility of the type-certificate holder, have been
approved,...”. The Investigation was not provided with such an approval. The Operator
was unable to provide the Investigation with an approved drawing e.g. a Layout of
Passenger Accommodation (LOPA) to show that the 18-seat configuration was approved
for this aircraft.

The seat pitch on the right-hand side commenced at 20 inches with a pitch of 38 inches
provided adjacent to the aft emergency (escape) exit at the position of seat 5R. Seats
behind 5R to the aft bulkhead were arranged with a pitch of 33 inches (Figure No. 4).
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Figure No. 4: Standard 19-seat passenger layout and non-standard 18-seat layout
as found on EC-ITP (adapted from SA 227 AFM)

Radio and Navigational Equipment

EC-ITP was equipped with the following radio and navigational equipment: 2 Transceivers
(Collins VHF-22C), 2 Navigation Receivers (Collins VIR-32), 1 DME (Collins DME-42), 1 ADF
Receiver (Collins ADF-60A), 1 Marker Beacon Receiver (Collins), and 2 Transponders
(Honeywell MST67A, 1 Radio Altimeter (Collins ALT 55), 1 Weather Radar (Bendix King
RDS-81) and 1 Emergency Locator Transmitter (Kannad ELT 406 AF).

EC-ITP was not equipped with an autopilot or a flight director system and as such was
approved for CAT | approaches only.
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Weight and Balance

EC-ITP was last weighed on 12 November 2010, in accordance with Aircraft Maintenance
Manual (AMM) Chapter 08-10-00, fully equipped in 19-seat configuration excluding
operating crew and fuel. The weight calculated was 9,820 lbs with the Centre of Gravity
calculated at 260.77 inches aft of datum. The Operational Empty Weight (OEW) used was
10,190 Ibs on all operational Weight and Balance sheets. EC-ITP was certified for high
gross weight operations up to a max take-off weight of 16,000 Ibs. The Centre of Gravity
limits were between 257 inches and 277 inches aft of datum up to a weight of 11,000 lbs;
the forward limit reduces to approximately 263 inches at a weight of 16,000 lbs.

On the accident flight, the passenger manifest showed that a total of 10 persons were
carried, with 2 pieces of baggage in the aft hold in an 18-seat configuration. Total fuel at
engine start was recorded in the aircraft Technical Log at 3,000 Ibs following an uplift of
800 Litres of Jet A-1. The actual take-off weight was recorded as 15,010 lbs.

The aircraft weight at the time of the accident is estimated at 13,700 lbs based on the
flight log and AFM information. The Centre of Gravity at the time of the accident is
estimated to have been 262 inches aft of datum and was within the above limits.

An incorrect MTOW of 14,500 |bs was printed on the Operator’s Weight & Balance Sheet
for EC-ITP (Rev 1, dated 23 November 2010). This was the correct MTOW for EC-GPS (the
Owner’s other Metro Ill which was the primary aircraft used in the UK-Ireland operation).

Previous Events Involving EC-ITP
Prior to the accident at EICK, EC-ITP was involved in two significant events:

In the early hours of 21 May 2004, EC-ITP was involved in a take-off incident at Palma de
Mallorca Airport (LEPA). On take-off the aircraft accelerated normally to 60 kts, when the
nose wheel steering (NWS) system was deactivated the aircraft veered to the right. The
take-off was abandoned and reverse thrust applied but the aircraft departed the runway
and incurred minor damage which was later repaired. CIAIAC Report IN-026/2004 refers.

On 8 November 2009 EC-ITP suffered a heavy landing at Barcelona. As a result the
aircraft was ferried to an overhaul facility in Cologne for repair. This work was completed
and the aircraft returned to service in October 2010, four months prior to the accident.

Maintenance

The Investigation carried out a review of the continuing airworthiness management and
maintenance arrangements of EC-ITP for compliance with the requirements of Annex | to
Commission Regulation (EC) No 2042/2003. This Regulation, dated 20 November 2003,
sets out the requirements regarding the continuing airworthiness of aircraft, aeronautical
products, parts and appliances, and the approval of organisations and personnel involved
in these tasks.
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It ‘establishes common technical requirements and administrative procedures for ensuring
the continuing airworthiness of aircraft, including any component for installation thereto,
which are registered in a Member State... The provisions of this Regulation related to
commercial air transport are applicable to licensed air carriers as defined by Community
law’. The Investigation examined the period from when EC-ITP entered service with the
Operator until the date of the accident. This review of maintenance arrangements is
detailed in Appendix C (Table No. 1), which outlines the review process, identifies the
areas subject to analysis and sets out the Operator’s compliance with Annex | to
Commission Regulation (EC) No 2042/2003. This review carried out by the Investigation
identified a total of 14 non-compliances which are detailed in Appendix C (Table No. 2).

The revision of the Regulation in force at the date of the accident, and used as the basis
for this review, was Commission Regulation (EC) No 2042/2003 of 20 November 2003 as
amended up to and including Commission Regulation (EC) No 962/2010 of 26 October
2010 (Amendment M5) including Decision No 2003/19/RM of 28 November 2003 as
amended up to and including Decision No 2010/006/R of 31 August 2010. Article 3 of
Commission Regulation (EC) No 2042/2003 of 20 November 2003 specifies that the
continuing airworthiness of aircraft and components shall be ensured in accordance with
the provisions of Annex | of the Regulation (known as and hereinafter referred to as Part
M). It further specifies that organisations and personnel involved in the continuing
airworthiness of aircraft and components, including maintenance, shall comply with the
provisions of Annex | of the Regulation.

The Operator held an Air Operator Certificate (AOC) issued by AESA, the Civil Aviation
Authority for Spain, and conducted commercial air transport operations in Europe and
North Africa with a mixed fleet consisting of Fairchild SA 226, Fairchild SA 227
(registrations EC-GPS and EC-ITP) and Embraer 120 Brasilia aircraft. The scheduled
operation between the UK and Ireland was normally carried out using EC-GPS. On the
day of the accident EC-GPS was undergoing scheduled maintenance and was replaced by
the accident aircraft, EC-ITP.

Maintenance support for the two Fairchild SA 227 aircraft, registrations EC-GPS and EC-
ITP, was contracted to a Part 145 approved maintenance organisation based in Barcelona,
Spain (the Maintenance Provider).

Maintenance History of EC-ITP

Following the heavy landing event in November 2009, EC-ITP underwent maintenance at
an approved Part 145 facility in Cologne Germany between January and October 2010.
The aircraft was certified as ready for release to service on a Log Book Certificate dated
11 October 2010. All arrangements in support of this maintenance visit were conducted
by the Owner directly with the maintenance organisation in Cologne.




The Part 145 organisation in Cologne, being also a Part M Subpart G approved CAMO?,
made an Airworthiness Review Certificate (ARC) recommendation on 11 October 2010 to
AESA with the ARC being issued on 15 October 2010.

Part 145 facility Work Order 105470 dated 24 November 2009 (heavy landing repair),
Work Order 107716-10 dated 28 December 2009 (routine work) and Work Order 117154-
10 dated 30 August 2010 (for repairs) were performed simultaneously prior to the release
to service.

The LH engine installed on the aircraft when it commenced the maintenance visit at
Cologne was a loaner. The maintenance records provided to the Investigation show that
this engine was removed and another loaner engine S/N P-70204 was installed on the LH
side on 15 July 2010. Some of the maintenance records show a different S/N for the
installed engine, however the Investigation is satisfied that this was due to a
typographical error.

The maintenance records show that the RH engine S/N P70189 was removed from the
aircraft on 27 April 2010 ‘for access to repair area’. The records show that the same
engine was re-installed on the RH side on 13 July 2010.

1.6.5.2 Continuing Airworthiness Management

As required by Regulation (EC) No 2042/2003, Part M, the Operator was approved by
AESA, the Competent Authority for Spain, as a Part M Subpart G organisation, to manage
the continuing airworthiness arrangements of the Fairchild SA 226/227 aircraft type. Part
M also requires an operator performing commercial air transport to be approved to
perform maintenance in accordance with Part 145, or to contract the performance of
such maintenance to an approved Part 145 organisation.

The Operator elected to contract all maintenance for EC-ITP and EC-GPS to the
Maintenance Provider, a Part 145 approved organisation based in Barcelona. The
Operator remained responsible under their Part M Subpart G approval for determining all
maintenance required to be accomplished. This included coordinating and arranging for
this maintenance to be accomplished and certified by an appropriately approved
maintenance organisation and for updating and maintaining the required aircraft
maintenance records.

For scheduled maintenance this would normally be achieved through the provision of
work packages or work orders from the Part M Subpart G organisation to the contracted
maintenance provider. For defects and unscheduled maintenance arising during the
operation of the aircraft, these tasks should be recorded in the Technical Log and brought
to the attention of the maintenance provider by the Part M Subpart G organisation.

2 CAMO: Continuing Airworthiness Management Organisation.
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The practicalities of how this is achieved on a day to day basis and the support
arrangements required to perform this maintenance should be established by the Part M
Subpart G organisation. The requirement for maintenance support of the aircraft in
service must also be considered by the Part M Subpart G organisation and should there
be a need to perform on-going scheduled maintenance, an approved line maintenance
base should be established.

The details of these arrangements should be set out in the Operator’s Part M Subpart G
Continuing Airworthiness Management Exposition (CAME) and be captured under the
relevant provisions of the maintenance contract. These procedures should also be
reflected in the Maintenance Provider’s maintenance organisation exposition (MOE)
procedures.

Aircraft Maintenance Contract

The Maintenance & Assistance Agreement between the Operator and the Maintenance
Provider based in Barcelona, was reviewed for compliance with Part M, M.A.708
requirements. This contract was signed on 9 November 2009 and was effective, at the
time of the accident, for EC-ITP as evidenced in Annex | to the contract. With some minor
exceptions, the contract was structured to demonstrate compliance with the layout and
requirements of AMC?® to Part M; App X/ to AMC to M.A.708(c).

Annex lll to the contract, signed by the Maintenance Provider, the Owner and the
Operator on 22 March 2010, provides “..to establish the economical conditions of the
aforesaid agreement...” This Annex lll includes a third party, the Owner, who accepted
and ratified the maintenance agreement and committed to pay all associated
maintenance costs to the Maintenance Provider. The third Clause of Annex Ill states:

‘Likewise the following will be at [the Owner’s] expense: The expenses arising from
the execution of maintenance, repair, revision, inspection, adjustment and/or
checking operations of the aircraft and/or its components, outside the Maintenance
Centre, including travel expenses and accommodation for displaced staff.’

Maintenance support of the aircraft in connection with the Isle of Man, UK and Ireland
operation was not included in the contract. Section 2.2, Line Maintenance, lists the
Spanish line maintenance locations covered by the contract and additionally states ‘Any
other airport requested by the Operator, with the Maintainer’s written approval.

Maintenance Programme
EC-ITP was added to the Operator’s AOC on 15 November 2010 and included in the

Operator’s Maintenance Programme (Issue 1, Revision 0) of 21 December 2009, which
was approved by AESA on 14 April 2010.

2 AMC: Acceptable Means of Compliance.
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Checks were required at the following intervals:

Type of Check Check Interval

Service Check 75 flight hours

Phase 1 - 6 Checks 150 flight hours (based on 900 flight hours utilisation per year)
Base Check 2250, 4500, 6750 and 9000 flight hours

Avionic Functions Every 2 years

There were no tasks in the approved Aircraft Maintenance Programme (AMP) until the 75
hour Service Check other than Pre-Flight Inspections. The Original Equipment
Manufacturer (OEM) Maintenance requirements (Fairchild SA 227 Series, Phase and
Letter Check Inspections) and the phasing options available to and chosen by the
Operator were reviewed. Each Phase Check includes a Service Check.

The OEM recommends use of a Letter Check programme for aircraft utilisation below 800
flight hours annually and a Phase Inspection programme for aircraft utilisation above 800
flight hours, with all phases performed within a 12 month calendar period. The AMP for
EC-ITP was based on a planned utilisation of 900 flight hours per year. The OEM
recommends that an annual inspection consisting of letter checks A to D or detailed
inspections listed in Zone 1 to Zone 10 be accomplished when an aircraft has been in
storage, has operated less than 200 flight hours in a 12 month period, transferred
between operators and when changing from Letter Checks to Phase Inspections.

A Pre-Flight Inspection was required prior to the first flight of each day with the approved
procedure detailed in the Airplane Flight Manual (AFM). A daily inspection was
mentioned in the CAME as the CAMO managed other types of aircraft with this
inspection, but not in the AMP.

Recent Maintenance Checks Performed

During the rectification work carried out in Cologne, Phase Checks 1 to 6 and an Annual
Inspection (Form 505) were completed and certified on 11 October 2010. As part of this
inspection, Zone 9R Right Engine (Item 18) required an inspection of the P+,/Tr, sensor
‘for damage, condition and security’. This inspection was carried out and certified.

An Engine Ground Run Worksheet (Form 503), which is part of the aircraft Manufacturer’s
Phase Inspection Manual, was used as the template to carry out and record an engine
ground run operational check following the work carried out in Cologne. This included
checks for power lever splits at reverse power —low RPM and at dry take-off power.

In the Introduction to the Phase Inspection Manual, the Manufacturer states the
following: ‘This Manual provides an inspection program outline, inspection schedules,
inspection checklists, forms, and procedures.



Forms are included for recording discrepancies found during inspections and for recording
corrective actions taken. However, specific maintenance practices and procedures are
excluded from this manual intentionally so as to separate the inspection program from
other activities. Separate manuals are provided for maintenance, overhaul and operating
procedures.’

The Manufacturer states that Form 503 ‘s provided for the convenience of the
Maintenance and Inspection Departments for guidance in engine operation prior to or
following a check, inspection or maintenance.” A note on Form 503 states ‘This checklist is
intended only as a guide. See Fairchild Aircraft Maintenance Manual, 71-00-00,
Adjustment/test for complete check procedures.’

AMM 71-00-00 does not reference Form 503 but does reference 71-00-30 Engine Ground
Run (Adjustments) and 71-00-35 Engine Ground Run (Worksheet). The AMM states, with
reference to 71-00-30, ‘This section contains information for engine ground run, check,
and adjustment/test procedures to verify the integrity of installed/replaced items.’

AMM 71-00-30 Engine Ground Run (Adjustments) — Maintenance Practices, contains a
check for a power lever split at Flight Idle in addition to checks at maximum and cruise
power and in reverse power — low RPM. The Flight Idle power lever split check is not
included in Form 503. The 71-00-30 requirement is for a split between the power levers
at the pedestal not exceeding 0.05 of an inch at Flight Idle. No documentation was
provided to the Investigation to show that a Flight Idle power lever split check was carried
out during the rectification work and inspection performed in Cologne. The Investigation
also notes that 71-00-30 does not specify a requirement to perform a repeat check at
take-off power with the speed levers set to 97%. AMM 71-00-35 Engine Ground Run
(Worksheet) — Maintenance Practices, is a checklist used to record the results and data
arising from the ground run procedure documented in AMM 71-00-30.

A power lever split not exceeding 0.05 of an inch at the pedestal (as specified) was
recorded on Form 503 at dry take-off power, with the speed levers set to high and with
bleed air both off and on. A repeat check with the speed levers set to 97% and bleed air
on is included on Form 503 but was not recorded. A power lever separation not exceeding
0.25 of an inch at the pedestal (as specified) was recorded during the reverse power — low
RPM check. The Engine Ground Run Worksheet (Form 503) power lever split at dry take-
off power extract is reproduced at Appendix D.

On 13 December 2010, a Service Check was carried out in the Isle of Man. On 15 January
2011, a 150 hour Phase Check 1 was completed at Barcelona. The most recent check was
performed on 5 February 2011, when the aircraft was subject to a Service Check at
Barcelona. The Service Check worksheet includes a requirement to check the P1/Tt
sensor for condition and security. This was signed off for both engines on the final
Service Check at Barcelona. The aircraft total time on this date was recorded as 32,632.3
hours and 34,137 cycles. The Work Order detailing the tasks carried out during this Phase
Maintenance Inspection is reproduced in Appendix E. Engine ground runs incorporating
power lever split checks were not required to be carried out as part of the Service Checks
or the Phase Check 1.
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Line Maintenance

The aircraft was operated on the EGAC-EICK scheduled service without the establishment
of a line maintenance station at either location. Any unscheduled maintenance tasks that
arose required notification of those defects to the Operator in Barcelona. Any
rectification or inspection work necessitated engineering personnel from the
Maintenance Provider, also based at Barcelona, travelling to where the aircraft was
situated or for unforeseen cases, the issuance of once off authorisations by the
Maintenance Provider in accordance with Part 145.A.30(j)5 to qualifying personnel if such
personnel were available at that location. Occasionally maintenance personnel were
present in the Isle of Man carrying out scheduled maintenance tasks, as was the case on
the day of the accident when the sister aircraft EC-GPS was undergoing scheduled
maintenance there.

The Technical Logs for both Metro Il aircraft on the Operator’s AOC were inspected. No
defects were recorded as having occurred to EC-ITP between 9 November 2010 (on re-
entry into service following completion of hard landing repairs) and 10 February 2011, the
day of the accident. Between 17 April 2010 and 8 February 2011, the Technical Log for
EC-GPS showed two recorded defects, which occurred on 5 October 2010 and on 29
October 2010. Each defect required replacement of an Ignition Box; as a consequence of
these defects the aircraft was out of service for two days on each occasion.

Meteorological Information

The flight documentation was e-mailed the previous evening by a service provider based
in Malaga. The documentation contained both actual (METAR) and Terminal Area
Forecast (TAF) weather information for EGAA, EGAC, EGNS and EICK. In addition, EIDW
and EINN were listed as ‘adequate airports’ with METARs and TAFs also provided. The
documentation showed that the search for this data was performed at 16.22 hrs on 9
February 2011, the day before the accident.

At 06.25 hrs, on the morning of the accident, the Flight Crew used the briefing facilities of
a handling agent at EGAA to download the latest information. Meteorological and
NOTAM information were downloaded from a meteorological briefing service based in
Norway and contained METARs and TAFs for EGAA, EGAC, EICK, and EIDW. The
documentation containing this information was recovered from the aircraft wreckage.

The METAR for EICK at 06.00 hrs indicated RVRs above required minima with adjacent fog
present. The RVR trends and tempo had been highlighted by one of the Flight Crew. The
TAF 24 hr. (forecast) for EICK showed a general visibility of 300 m in fog, broken cloud at
100 ft, but with visibility becoming in excess of 10 km between 09.00 and 11.00 hrs
(Graphic No. 1).



Information for the nominated alternate, EIWF was unavailable at that time. Up to date
weather information for EIWF was available through direct telephone contact with
Waterford ATC from 07.15 hrs. The Air Traffic Services at Waterford stated that it did not
receive enquires from any flight crew regarding the weather conditions that morning.
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Graphic No. 1: Meteorological information for EICK and EIWF
obtained by the Flight Crew at 06.25 hrs

Met Eireann, the Irish Meteorological Service, provided the following aftercast to the
Investigation regarding the meteorological situation at EICK The area lay under the
influence of a weak ridge of high pressure with a slack humid airflow dominating the

weather features.
Wind:

Visibility:

Weather:

Cloud:

Surface Temp/Dew Point:
MSL Pressure:

Freezing Level:

090 degrees, at 8 kts (at surface)

110 degrees at 10 kts (at 2,000 ft)

Minimum visibility circa 350 m (with IRVR 17 of
600 m with no change, and IRVR 35 of 450 m with
no change at 10.00 hrs UTC)

Fog

Broken at 100 ft

5°C/5°C

1011 hectoPascal (hPa)

Circa 4,000 ft

Due to fog and conditions of poor visibility, EICK had been operating under Low Visibility
Procedures (LVP) from 15.50 hrs on 8 February 2011, two days prior to the accident. At
09.56 hrs, six minutes after the accident, the IRVR values of 650/550/550 m on RWY 17
exceeded CAT | minima, and by 10.08 hrs the visibility exceeded 2,000 m. The actual and
forecast meteorological reports for EICK about the time of the accident were as follows:
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Cork Airport (EICK)

METAR

EICK 100930z 08005KT 050v110 0300 R17/0375N R35/0350N FG BKNO0O1
04/04 Q1010 NOSIG=

EICK 101000z O09008KT 0400 R17/0600N R35/0450N FG BKN0Ol 05/05
01010 NOSIG=

TAF

EICK 100500z 1006/1106 VRBO3KT 0300 FG BKN0O0O1 BECMG 1007/1009
08005KT BECMG 1009/1011 11010KT 9999 NSW SCT010 BKN020 TEMPO
1015/1021 5000 BR —RADZ BKN003 BECMG 1018/1020 14010KT BECMG
1021/1024 19010KT BECMG 1100/1103 3000 —RADZ BR BKN003 TEMPO
1103/1106 0300 FG OVCO001l=

Actual and forecast meteorological reports for other airports about the time of the
accident are presented in Appendix F together with a list of abbreviations used.

Aids to Navigation
General

A Doppler VOR* with co-located DME was located on the airfield, for en-route navigation
and to facilitate non-precision approaches to all runways. RWY 17 and RWY 35 were both
equipped with an ILS to facilitate precision approaches. The ILS on RWY 17 and RWY 35
comprised a localiser (LLZ), a glidepath (GP) and DME. The LLZ is used for guidance in
azimuth along the extended runway centreline within precisely defined lateral
displacement tolerances. The GP is used to provide guidance in elevation along a 3.0
degree glidepath to the ILS reference datum (touchdown point) within precisely defined
vertical displacement tolerances. The DME provides ranging information to the runway
threshold and is used in conjunction with the ILS to cross check altitude on an approach.

The ILS on RWY 17 was commissioned on 23 August 2004, all navigation and approach
aids were subject to periodic calibration and continuous tolerance monitoring in service.

Serviceability of ILS Equipment

The LLZ and GP were manufactured by Normarc (Series 7000); the DME was
manufactured by Feranu (Type 2020). Dual monitors are used for the LLZ, GP and DME to
ensure the integrity of the radiated signal and to initiate a shutdown if the limits are
exceeded (nominal width of the LLZ 5.26°, and nominal GP angle 3.00°).

The monitoring log files for LLZ, GP and DME RWY 17 show that all parameters were
normal before and after the accident. In addition, there were no audio alarms from the
ILS status panel during the final approach of EC-ITP nor were there any warning or failure
indications.

** VOR: VHF Omnidirectional Radio Range.
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An engineering intervention on the ILS switchover panel caused an unplanned
interruption of the ILS RWY 17 at 08.48 hrs due to a reported loose ILS changeover switch.
The system was restored to normal operation at 08.49 hrs, 9 minutes prior to the first
approach of EC-ITP and approximately 1 hour prior to the accident.

The IRVR system did not display any technical warnings or alarm indications at the time of
the accident. The time stamp for the recorded IRVR data received by the Investigation
was 4.5 minutes slow, however the real-time data sent to ATC and passed to flight crew
was unaffected.

The recent scheduled maintenance was an ILS weekly check carried out on 5 February
2011, an IRVR weekly check carried out on 2 February 2011 and an IRVR quarterly check
carried out on 18 December 2010. The systems were operating normally on completion
of the above inspections. A flight inspection was completed satisfactorily on ILS 17 on 6
October 2010.

On 11 February 2011, a post-accident flight check was completed on ILS 17; checks were
completed on LLZ, GP and DME Transmitter No. 2 (the transmitter in service at the time
of the accident. The inspection confirmed that ILS 17 conformed to specification. On 12
February 2011, three filter (linearity) checks were completed on IRVR 17 to determine its
accuracy, the results were satisfactory. Accordingly, both the ILS and the IRVR system
were operating normally and within specified tolerances at the time of the accident.

ILS Minima

IRVR transmissometers were installed on RWY 17. The transmissometers measure
runway visibility at the touchdown, midpoint and stop-end positions and provide this
information to ATC.

On RWY 17, when low visibility procedures are in force, a CAT Il approach is available to
suitably equipped aircraft flown by appropriately qualified flight crew. Only RWY 17 may
be used for CAT Il operations. The following minima were applicable for ILS (pr