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FOREWORD

This report is a technical document that reflects the views of the investigation team on
the circumstances that led to the accident.

In accordance with Annex 13 of the Convention on International Civil Aviation and EU
Regulation 996/2010, it is not the purpose of aircraft accident investigation to
apportion blame or liability. The sole objective of the investigation and the Final Report
is the determination of the causes, and define recommendations in order to prevent
future accidents and incidents.

In particular, Article 17-3 of the EU regulation EU 996/2010 stipulates that the safety
recommendations made in this report do not constitute any suspicion of guilt or
responsibility in the accident.

Unless otherwise indicated, recommendations in this report are addressed to the
Regulatory Authorities of the State having responsibility for the matters with which the

recommendation is concerned. It is for those Authorities to decide what action is taken.

The investigation was conducted by Luc Blendeman, Henri Metillon and Sam Laureys.

The report was compiled by Henri Metillon and was published under the authority of
the Chief Investigator.

NOTES:

1. For the purpose of this report, time will be indicated in UTC, unless otherwise
specified.

2.1 CAO document 9859 fASafety Management

hazard and the consequences related to the accident.

Final report, 27 March 2014 4

Manua



= Federal Public Service
o 7 Mobility and Transport

AAIU-2013-04
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0 Minute

° Degree

°C Degrees centigrade

0 Feet

i Inch

AFM Airplane Flight manual

AFMS Airplane Flight manual Supplement

AAIU(Be) Air Accident Investigation Unit (Belgium)

AccRep Accredited Representative of an Investigation Unit

AGL Above Ground Level

A&P (Al) Airframe and Powerplant technician holder of a mechanic certificate
with Inspection Authorization

ASL Above Sea Level

ATC Air Traffic Control

ATIS Automatic Terminal Information Service

BCAA Belgian Civil Aviation Authority

BEA Bureau dod Enqu°t e Erenohtauthdrify Arespohsible dor (
safety investigations into accidents or incidents in civil aviation)

bhp Brake horsepower

CA Commercial Aviation

CCTV Closed Circuit Television

CFR Code of Federal Regulation (USA)

EASA European Aviation Safety Agency

EBCI Charleroi South Brussels Airport

ETD Estimated Time of Departure

FAA Federal Aviation Administration

ft Foot (Feet)

Flight Time Ti me fbl ock to bl ocko

GA General Aviation

hp Horse power

HPSE High Performance Single Engine (Cessna Airplane)

IMC Instrument Meteorological Conditions

JAA Joint Aviation Authorities

JAR Joint Aviation Requirements

JAR-FCL Joint Aviation Requirements Flight Crew License

KIAS Knots Indicated Airspeed

KTAS Knots True Airspeed

Ibs Pounds

L/H Left hand

LVP Low Visibility Procedure

m Meter(s)

METAR Meteorological Aerodrome Report

nm Nautical mile(s)

O/H Overhaul

PIC Pilot in Command

POH Pil otés Operating Handbook

QFU Magnetic bearing of the runway
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QNH
R/H
RPM
RWY
SEP
SHP
SL
TIS
US gal
UTC
Vv
VMC

Pressure setting to indicate elevation above mean sea level
Right hand

Revolutions per Minute

Runway

Single Engine Piston rating

Shaft Horse Power

Sea Level

Time in Service (From take-off to landing)
US Gallon

Universal Time Coordinated

Volt

Visual Meteorological Conditions
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SYNOPSIS

Date and hour of the accident: 9 February 2013 at 8:45 UTC
Aircraft: Cessna P210N

Accident location: EBCI Airport

Aircraft owner: White Mountain Inc.

Type of flight: Private

Persons on board: 5

Abstract:

As the airplane was climbing out after lift-off, withesses saw it deviating to the left of

the runway axis, at low speed in an unusual nose up attitude. The airplane began a

climbing left turn where it seemed to circle back toward the airport. A few seconds

later, the pilot declared the cont r o | tower Al, hlabvnet tar yparmoghdl .e mrl h e
airplane was given priority and continued to climb slowly, making a short left hand

circuit at low speed. Around one minute after the lift-off, the airplane flew back to the

airport unstable at low speed. After having turned left when crossing the runway the

pilot lowered the landing gear when flying parallel on the right side of the runway 25.

Shortly after, the airplane entered in a left hand spin and collided with the ground

almost vertically, Killing the 5 occupants.

Cause(s):

The pilot's failure to achieve the required best-angle-of-climb airspeed after lift-off
resulting in a nose up flight at low speed, close to the stall speed. The airplane flew
unstable on the back side of the power curve having as consequence a loss of control
during an attempt to land and subsequent collision with terrain.

Hazard identified during the investigation®:

1 Improper loading of the airplane

1 Improper de-icing

1 Lack of recent experience of the pilot

1 Difficulty of the pilot to look inwards and to learn from previous events.
1 Lack of survey of the concerned aviation authorities

Consequence®:
Loss of control T Inflight (LOC-I)

! Hazard i Condition or object with the potential of causing injuries to personnel, damage
to equipment or structures, loss of material, or reduction of ability to perform a prescribed
function.

2 Consequence 1 Potential outcome(s) of the hazard

Final report, 27 March 2014 7
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1

Factual information.

1.1 History of flight.

The day before the crash, the pilot made a 36 minute VFR flight to VOR AFI
(Affligem) and flew back to EBCI. The last recorded flight before this test flight
dates from 21 August 2012, five months earlier.

The pilot stopped the airplane on a parking place located 200m from the security
control building in order to facilitate the transfer of his passengers the following
day. At the end of the manoeuver on the parking area, the pilot had been asked
by the ground controller to explain why he did an unusual left turn on the parking
instead of following the markings on the parking area. The pilot answered the
right hand brake had to be adjusted. Thereafter he requested the refuelling
service of the airport to fill up to the brim all the five fuel tanks with JET Al. The
fuel delivery ticket shows 378 litres were delivered.

The pilot intended to fly 4 members of his family to Lyon (France) on 9 February
and to fly back to Belgium the same day.

A flight plan had been introduced for an IFR flight from EBCI to Lyon with an
Estimated Time of Departure (ETD) at 8:15 (NB: A/C had to take-off within 30
minutes of the ETD). Estimated flight duration was 2 hours. Reportedly, the pilot
had an appointment on the same day at its repair station for the performance of
the 100h annual inspection.

The day of the accident, the pilot and his passengers (one adult female and 3
children) arrived at EBCI airport around 7:50 and passed the security control at
7:53 before rendering to the airplane around 8:04. They left the security control
carrying 2 big | u g g a @ shbming bags, a picnic basket, another basket
containing cosmetics, 2 booster seats and an infant stroller.

When arriving at the airplane, the pilot loaded some of the luggage in the
baggage area located in the rear side of the fuselage before starting to de-ice
the airplane, while the other adult passenger installed the other luggage in the
cabin.

The airplane was covered by a few millimetres frost (Estimated between 5 to
10mm) and probably also a thin layer of ice under the frost. The pilot requested
an airport worker to provide him a ladder and started to de-ice manually the
extrados of the wings at 8:08. As recorded by one of the security cameras of the
airport, the pilot used the back of his arm to remove the frost.

De-icing of all the horizontal surfaces of the airplane was performed in the same
way as well as the windows and the windshield. De-icing ended at 8:16, while all
the passengers had boarded in the cabin.

Final report, 27 March 2014 8
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This picture of the airplane,
taken by a security camera
after the de-icing, shows
white traces on the ground
originating from the frost
removed from the airplane.

Figure 1: Airplane after the de-icing

The 6 years old male child took place at the front right seat, the adult female on
the centre left seat, the 7 years old female child at the rear left seat and the 3
year old female child at the rear right seat.

From 8:17 to 8:25, the pilot transferred some objects previously installed in the
cabin by the passengers to the rear baggage area.

The pilot performed a walk-around inspection from 8:25 to 8:28. Thereafter he
got in the cabin before immediately getting off again to check something at the
baggage compartment door.

Around 8:30 the crew of an Extra 500 passing near the Cessha, saw the
occupants and the baggage through the ai r pl a n e 6.sThew had dhe w s
impression the airplane was heavily loaded and the de-icing could be improved.

The engine was started at 8:32.

At 8:37:32,t he pil ot CharemitGa oued 0fit o request a cl ea
IFR flight from Charleroi to Lyon.

The controller asked the pilot if he would be able to be airborne before 8:45 and
if not, proposed to him to send a delay message. The pilot answered he was
ready and the engine was already running.

A Ryanair B737 was cleared to take-off around 08:33.

The Cessna was clearedt o t ax i t owar d thé istereectiongpoird 6 t o | o
with runway 25 at 8:38. During the taxi a withess saw the airplane braking and

stopping before passing slowly near a marker installed along the taxiway for

long term works of the concrete surface.

Charleroi Tower was radioed at the Sierra 4 intersection point at 08:42:45,
authorizing the pilot to line up and wait on runway 25. A clearance for take-off
was given at 08:43:42 when the airplane was aligned on runway.

A few witnesses, including the tower controller reported they saw the airplane
accelerating normally on the runway for around 600 metres but as soon as the
airplane was airborne they realized the airplane banked left (10° to 20°) in an
excessive nose up attitude.

The airplane flew first parallel to and above the grass on the left side of the
runway climbing slowly in an uncoordinated attitude (nose up and left wing lower

Final report, 27 March 2014 9
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than right wing) before turning to the left and disappearing behind the control
tower.

This approximate flight path has been reconstructed based on the witness
declarations and on the radar records. Radar records show a part of the flight
beginning when the airplane had reached sufficient altitude (800 ft) to be
detected. The airplane was flying East when it appeared on the radar screen.

Altitude values sent by the transponder demonstrated the airplane climbed up to
around 1100 ft which means more than 400 ft AGL.

Bt

Figure 2: Aproximtelight th.

At 08:44:44 the pilot announced Charleroi To we MN2***fl have apr ob |l e mo .

The controller asked what the problem was and immediately gave the pilot
priority to Il and on runway 25. Then, the pi
trying to | and nowo.

Alert procedure for the rescue services was immediately initiated.

The airplane flew back to the airport, very unstable, banking from one wing to
the other at an estimated height of 150m. Obviously the pilot was struggling to
control the airplane. Witnesses reported the engine sound at full power.

The airplane crossed the runway and turned to the left, progressively losing
altitude. The airplane flew parallel slightly on the right side of runway 25,
probably trying to align with the runway.

Witnesses saw the landing gear was lowered when suddenly the airplane
started to bank to the right, then to the left followed by a steep nose down
attitude, entering in a left hand spin. One witness stated it was visible that the
airspeed significantly decreased when the gear was lowered

Final report, 27 March 2014 10
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The airplane collided with the ground almost vertically in the grass area located
between taxiway north and the runway, around 100m East of N3 intersection
point.

The crash area was located around 1000m far from the end of runway 25.

The 5 occupants died upon impact.

1.2 Injuries persons.

Injuries Pilot Passengers Others Total
Fatal 1 4 0 5
Serious 0 0 0 0
Minor 0 0 0 0
None 0 0 0 0
Total 1 4 0 5

1.3 Damage to aircraft.

The airplane was entirely destroyed due to the impact forces. An electrical fire
started in the remains of the battery and the electrical wiring of the dashboard.
This fire was rapidly extinguished by the airportd s f i re bri gade

1.4 Other damage.

Minor damage to grass area and ground contamination by Jet Al fuel and
engine oil.

1.5 Personnel information.

Pilot:

Sex: Male

Age: 68 years old
Nationality:  Belgian
Licenses:

Belgian License:

Holder of a Belgian PPL(A) valid until 26 march 2013. Single Engine Piston
(land) rating valid up to 30 June 2014 (Proficiency check performed on 25 June
2012 using a Cessna 172 airplane). First Issue of a PPL, limited to Belgian
territory, on 23 September 1983

Medical certificate class 2 valid up to 10 December 2013.

English rating valid until 26 March 2013 (fiGrand-fathero right based on old
ARestricted Radiotelephony certificateodo).
In January 2008, Belgian CAA found that the Private Pilot license (Aeroplane)
(JAR-FCL) of the pilot was no more valid since 31 December 2006, which would
have invalidated his FAA License. BCAA informed the FAA on 17 January 2008
about this anomaly and stressed also that the pilot regularly performed
instrument flights as pilot in command while his Private Pilot license (Aeroplane)
has always been restricted to VFR only. No feed-back was received by the
BCAA.

Final report, 27 March 2014 11
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FAA License:

Holder of a FAA Private Pilot License (Foreign Based) for Single Engine
Propeller instrument airplane. Issued on 29 November 1995.

Limitations: English proficient. Instrument airplane U.S. test passed. License
issued on basis and valid only when accompanied by Belgium pilot license. All
limitations and restrictions on the Belgium pilot license apply.

Flight reviews: A flight review (FAR 61.56) and an Instrument Proficiency check
(FAR 60.57(d)) were performed on 7 September 2011 using the airplane
involved in the accident.

Experience:

The pilot learned to fly in 1982 on Cessna a 150 airplane and up to end 1995
flew on custom light SEP airplane such as MS887, C172 and PA28.

On 9 November 1995, the pilot started to fly with an FAA instructor on a
standard Cessna 210, equipped with a reciprocating piston engine. On 28
November 1995, the instructor certified the pilot was found competent to perform
as PIC in High Performance A/C and to perform flight operation as an
Instrument Pilot.

Later, on 29 may 2001, the pilot obtained and started to fly on the Cessna
P210N involved in the crash. This airplane had been altered by incorporating a
gas turbine engine instead of the original piston engine.

The airplane stopped flying between 31 March 2003 and 2007 further to damage
caused by a belly landing made in Bordeaux Mérignac airport, in France. The
airplane was repaired in the USA in August 2007.

However the fi P | soRlight Log and Re c o rsldows 16 flights performed in
Europe in 2005/2006 with the same airplane, although no repair was logged in
the airplane log book.

Actually, the pilot restarted to fly his Cessna P210N airplane with another pilot
on 04 August 2007 at the place in the USA where it had been repaired.
Thereafter he conducted a ferry flight from USA to Belgium, accompanied with
another pilot.

When the fatal accident occurred the pilot had accumulated around 1017 hours
flight experience on Single Engine Land Airplanes from which 865 hours were
IFR flights and 460 hours were made using the Cessna P210N Turboprop
engine airplane involved in the crash.

Most of the flights conducted on the Cessna 210 airplanes since end 1995 were
instrument flights.

The flight records during the last 6 months before the crash show the pilot flew 9
flights in August 2012 and thereafter stopped flying for 5 months and a half. He
restarted flying the day before the accident, making a short VFR 36 minutes
local flight (1 take-off and landing).

From those 10 flights complied within the last 6 months, 7 were logged in the
APi |l ot s FI| i g hasendiogby anradual hstranoent dpproach.
The iPi | ot 6 s &rnd gRe cfainddystbe wreckage, beginning on 26
October 2011 shows most of the flights were logged as being Instrument flights
with actual instrument approaches °. Not one instrument flight was logged as
bei ng A Sinstrunheat apprdatch.

The pilot was known to have a strong personality and was successful in
business, a master in his trade.

® Actual Instrument approach means an approach in actual IMC.
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Known previous accidents, incidents or maintenance events involving the same

airplane/pilot
AAIU(Be) tried to gather information regarding possible previous occurrences

within the last 10 years.
The Belgian and French databases were consulted, the following was found:

T

13 February 2003: Generator (or associated circuit) electrical failure near
Bordeaux (France) during an IFR flight from EBCI to Salamanca airport
(Spain). The pilot first asked the control authorization to divert and come
back to EBCI (NB: distance from Bordeaux to Charleroi is around
700km/380NM). Realizing the battery remaining power was going down the
pilot requested and obtained assistance of the control to land at Bordeaux
Mérignac airport. The incident report stated the radio showed intermittent
breaks. Heading was provided as well as signal rockets were fired by the
control tower. The airplane landed successfully. No entry related to this
electrical failure was found anywhere in the airplane documents, however a
report was filed by the French BEA.

31 March 2003: After a take-off from Bordeaux Mérignac airport for an IFR

flight to EBCI , t Hghtediug Hin piotddcided toaome i

back to the airport and forgot to extend the landing gear. The airplane made
a gear up, flapless landing despite the fact the controller warned him in
short final to go around due to the landing gear position. However the
controller, at the time, failed to mention the call sign leading the pilot to
believe the warning was not intended to him. No entry related to this
accident was found anywhere in the pilot and A/C logbooks except the
logbook showed performance of repairs resulting from the accident. The

ng

pilot stated to the BEA investigatort he A Gear up whadbeenng syst e

deactivated during the last maintenance of the airplane because it was no
more properly adjusted. He said also the electrical problems were recurrent.
13 March 2009: The pilot forgot to extend the landing gear at EBCI airport
and decided in extremis to perform a go-around. After a new circuit, the
airplane landed without problem. Post incident inspection made by the
airport authority showed the underside of the fuselage and an antenna
slightly hit the ground. The pilot stated to the airport inspection the damage
were old and were resulting from another incident.

8 July 2010: The airplane crossed the EBBE CTR without calling EBBE
APP/TWR and finally landed in EBZW. The registration was visually
confirmed by an interception military airplane. Both the pilot and aircraft log
books did not show any flight performed that day. A similar flight is recorded
on 15 July 2010 inthei Pi | ot 6s Flight | og and
flight is not dated in the aircraft logbook.

13 October 2011: At the end of a flight from EBCI to EBGB the airplane did
not comply with the published circuit pattern. This occurrence was not the
first despite several remarks from the airfield authority. The pilot declared he
was flying using his GPS.

2 February 2012: At the end of a flight from EBCI to EBGB, in order to
perform the annual inspection, the airplane entered the CTR of EBBR via
Merchtem to EBGB without clearance and thereafter reentered the CTR
south of EBGB.

Final report, 27 March 2014 13
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1.6 Aircraft information.

General information

Figure 3: Drawing of the C210.

Characteristics

Airframe:

Manufacturer:

Type:

Serial number:

Built year:

Registration:

Certificate of registration:

Certificate of airworthiness:

Airplane total time:
Fuel capacity:

The Cessna 210 Centurion is a six-seat,
high-performance, retractable-gear
single-engine general aviation aircraft.

P210N, with pressurized cabin and four
windows each side was produced
between 1978 and 1983.

The airplane involved in the accident
had been widely modified, amongst
others, by replacement of its original
reciprocating engine by an Allison gas
turbine engine. The fuel capacity was
also increased by installation of 2 wing
tip tanks and one transfer fuel tank
inside the baggage/cargo area located
rear of the cabin.

Cessna Aircraft Company

P210N

P21000600

1981

N24xxx

FAA Certificate of Aircraft Registration delivered on
29 January 2001 to the trust company* A Whi t e
Mo unt ai,nDelewarec BSA. The registration
number of the airplane had been changed in 2006.
FAA Standard Airworthiness Certificate issued on
18 October 1994.

Around 3980h

Main fuel tanks: 90 US gal (89 US gal usable)
Wing tip tanks: 33 US gal (32,5 US gal usable)
Transfer (rear) tank: 26,8 US gal (26,8 US gal
usable)

Total fuel capacity: 149,8 US gal (148,3 US gal
usable)

* Under USA law only American citizens are permitted to own USA registered general
aviation aircraft. To comply with this requirement and yet still facilitate a non-USA citizen
owning such an aircraft there is a widespread practice whereby the aircraft is registered
with the FAA in the name of a Trustee. The non-USA citizen, or beneficial owner then
enters an agreement with that Trustee. The airplane was operated in Belgium by the

beneficial owner.

Final report, 27 March 2014
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Kind of operation:

Day VFR and/or night VFR and/or IFR operation as
per FAR Part 91. Flight into known icing conditions
is prohibited (See AFMS page 2.9)

Engine:

Manufacturer: Allison Turboprop Engine

Type: 250-B17F/2

Serial number: CAE-881225

Total flight hours: 2294h

Propeller:

Manufacturer: Hartzell

Type: HC-B3TF-7A

Serial number: EXA1413

Total flight hours: 305h

Crew: One

Capacity: Five passengers

Length: 29 ft5in

Wingspan: 36 ft 35in

Height: 9ft8in

Empty weight: 2,587 Ib

Max. takeoff weight: 4,000 Ib

Power plant: Allison 250-B17F/2 gas turbine engine with takeoff
rating of 450 SHP for 5 minutes and max
continuous rating of 380 SHP.

Aircraft history

The airplane was built in 1981 by Cessna Aircraft Company and was first
operated and registered in Canada.

In November 1983 the airplane was modified by the installation of Flint Aero
Wing Tip Tanks in accordance with STC SA4300WE, a Cessna weather radar
installation and other changes to the avionics and instrument equipment.

I n October 1994, the airplane washpfiNO regi
Continental piston engine was replaced by a significantly more powerful 450 hp

Allison Turboprop engine and a new Hartzell propeller. A 27,7 US gal auxiliary

fuel tank was also installed under the baggage compartment. This alteration was

performed in accordance with O&N Aircraft Modification, Inc. Supplemental

Type Certificate nr SA1003NE.

On 12 December 2000, the airplane became property of the trust company
AWhite Mo uirDelavara USAn c 0

A new FAA certificate of Aircraft Registration was issued to the new owner on 29
January 2001 and the airplane was ferry flown to Belgium in May 2001.

From May 2001 to 9 February 2013 (date of the accident), the airplane was
exclusively operated by the pilot in command. The insurance certificate was
issued under the name of the pilot as well as the last fuel delivery ticket and the
last flight plan. The pilot was known as being the actual owner the airplane.
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On 19 July 2002, the airplane was further modified in accordance with STC
SA3226NM by replacing the Flint Aero Wing Tip Tanks made for gasoline by
kerosene tanks. A FAA Form 337 was issued and sent to Registration Branch at
Oklahoma City, where a copy was retrieved by the investigators. This form
required an amendment to the W&B computation of the aircraft, but no trace of
this correction was found in the aircraft file.

As described in 1.5, the airplane experienced electrical breakdowns ending by a
gear up landing in 2003. This caused significant structural damages, however no
entry in the aircraft logbook was made. After the belly landing in Bordeaux, the
airplane was dismantled and transported in container to the USA for repair.

During the repairs of the airplane in the USA, the airplane changed registration

(April 2006).
Structur al repair of the airframe was perfor
l nc. 0. The propel | erinspected and femaired. hge entire  wer e all

airframe was stripped, primed and repainted as well as the interior was
refurbished. Comprehensive and detailed logbook entries and FAA Form 337
were filled and stored.

Finally, on 22 March 2007, after the above structural repair had been finished,

the avionics equipment was also modernized &
I n cThid company wrote a comprehensive and detailed logbook entry and

Form 337.

At the end of the above repairs and alterations, the airplane had been inspected
in accordance with an annual inspection.

There is no indication showing the airplane had been weighted after the

structur al repair, the new painting and new
Arkansas Avionics, | B cepott bymompudation atthe end new W&

of the avionics alteration. This report, which was not available to the investigator,

was producedby A Nort hwestonArclksandas . Av iaithther t he ac
support of the NTSB.

No information regarding the actual weight and balance data was found either in
the wreckage, in the POH supplement or in the airplane file.
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Maintenance

A small bag containing A/C documents, including the maintenance records, was

found in the baggage area. These maintenance records covered the period of

time since the airplaneds construction up to

The maintenance organization known to be in charge of the last maintenances
and repairs of the airframe, engine and propeller was interviewed as well as the
Airframe and Powerplant with Inspection Authorization® A&P (IA) who performed
the last annual inspections. This was done in order to evaluate how the
maintenance and the annual inspections were conducted.

The inspection of the maintenance records showed the following:

1 The records of the maintenance performed in Belgium lacked the details
shown during the operation of the aircraft prior to 2001(in the USA).

1 During the operation of the aircraft in Belgium, all the maintenance was
performed at a Belgian (non FAA approved/accepted) repair station, and
accepted by the A&P (IA).

As exception:

o0 One maintenance and annual inspection performed on 15 November
2002 in another repair station incorporating qualified A&P (IA) was
detailed and recorded.

o0 The significant alterations and repairs performed in the USA in 2006
and 2007 after the belly landing was extensively recorded in the A/C log
book and in different FAA Form 337.

1 With the exception of the works performed on 15 November 2002, the
owner requested every year the same non-FAA approved organization to
make some maintenance and to prepare his airplane for the annual
inspection. The owner ordered precisely the works to be done. No FAA
approved licensed engineer was present in the maintenance organization
during the airplane maintenance.

1 The maintenance organization representative declared the owner of the
airplane specified only verbally the maintenance to be done. No official work
order was filled.

1  Whenever the need of repair arose in the course of the year, the owner
requested the same workshop to do the works in the same conditions
(Verbal work order and almost no record). No FAA approved licensed
engineer was present during the repair.

9 It could not be established which type of document, if any (schedule of the
TC or STC holder, def ect r e used to support and/@ to
document the work done. The maintenance organization and the A&P (1A)
with Inspection Authorization (IA) did not retain any copy of any document.
As no detail was present in the maintenance records found in the baggage
area, it is assumed no detailed document covering the maintenance done
from May 2001 exists.

A&P (Al) refers to technicians holder of a mechar
P o we r pwitlaan tdilitional rating added on to the individual's mechanic certificate.

These individuals are allowed to perform annual inspections on aircraft and sign off for

return to service on major repairs and alterations
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I Based on the good reputation of the repair station and as permitted by US
regulation, the log book entries from the A&P (IA) were mostly a rubber-
stamping exercise including non-detailed AD compliance record entry and
sometime some details.

Hereunder a summary of the aircraft maintenance history for the last 6 years.

Date ACTT | Hobbs

22 March 2007 3728h | 0h0O Major alteration and structural
repair + Annual performed in the
USA. (Works extensively
documented).

20 November 2007 | 3763h | 34h6/10 | Engine inspection

01 May 2008 3824h | 96h7/10 | Annual inspection

02 April 2009 ? ? Altimeter tested, static system

tested and transponder tested

25 February 2009 | 3833h | 105h8/10 | Annual inspection + replaced R/H
tire and tube

19 March 2010 3879h | 151h0/10 | Annual inspection + replaced nose
wheel + replaced all tires and tubes
+ replaced battery + AD84-10-01
CW + AD86-19-11 CW (See note

hereunder)
20 November 2010 | ? ? Log book entry only for an annual
(or 20117?) inspection of the engine i Date is

uncertain and hours of the engine
are not consistent.

31 August 2011 ? 207h6/10 | Radio 1 and Garmin 430 and fuel
pump n°l unserviceable (Pilot
logbook entry i No entry regarding
the repairs)

25 April 2012 3916h | 241h3/10 | Annual inspection. Record
regarding the replacement of
engine inlet anti-ice system (actual
date of the replacement unknown i
no record of the alteration of the
electrical anti-ice system by a new
system ducted from the engine).

29 April 2012 3916h | 241h7/10 | Fuel pump n°l unserviceable (Pilot
logbook entry - No entry regarding
the repair)

10 July 2012 ? ? Altimeter tested, static system

tested and transponder tested.

Note: During annual inspection dated 19 March 2010, AD84-10-01 is mentioned
as complied with (C/W) while this AD is not applicable by A/C SN and by type of
(structural) fuel tank installed.

Although required every year, the logbook shows no entry for an annual
inspection for the whole airplane for 2011. A limited log book entry mentions the
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compliance of an annual inspection of the engine. Total time in service and time
since overhaul mentioned are not consistent with the other log book entries. The
|l ogbook entry is only dated A20110.

The maintenance organization representative stated the old electrical engine
anti ice system was found to be unserviceable by his organization during the
year 2011. No record of this discrepancy was found and the exact date of the
finding is unknown. The engineer of the maintenance organization reported he
verbally advised the owner to ground the airplane or at least urged him not to fly
in icing condition.

After the replacement of the electrical engine inlet anti-ice system by a new

system ducted from the engine no logbook entry and no Form 337 was filled.

The alteration was performed by the usual maintenance organization on a date

unknown and was later recorded by the A&P (IA) only inits i Repor t Annual
Ins p e c tdatem @HApril 2012.

No logbook entry was found for the repair of the radio 1, the Garmin 430 and the
fuel pump n°1.

The only AAD compliance Reporto |isting foun

On the whole, the quality of maintenance records of the airplane could be
considered as substandard with respect to US practices.

The Pilotbs Operatinghlagnadlbook |3 upipAiernpel natn e
Service & Maintenanceo recommends the foll ow

RECOMMENDED INSPECTION SCHEDULES

In addition to the FAA required inspections, refer to the following manufacturers'
recommended inspection guides:
1. Cessna Recommended Inspection Guide.
2. Allison Recommended Inspection guide.
3. O & N Aircraft Modifications Recommended
Inspection Guide.
4. See Overhaul or Replacement Schedule (page 8-13)
for further inspection schedules.

OIL DRAIN PERIOD

It is recommended that the oil be changed every 200 hours or six months, whichever
comes first.

With the exception of the maintenance performed on 15 November 2002, no
trace was found that one of the above inspection schedules was used to service
the airplane or to complete the annual inspection.

In the same way, no trace was found since 2001 of any oil change.
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Pilotbés Operating handbook

No original Cessna AFM or POH applicable to P210N airplane was found in the
wreckage. By contrast a FAA approved Airplane Flight Manual Supplement
(AFMS) for Cessna P210N with Allison Engine was retrieved around the
wreckage.

On the left side of the picture,
the AFMS present in the
wreckage and on the right an
Al nformation M
by Cessna for the purpose of
the investigation.

1981 (G
E»},:] The AFMS found in the
R wreckage was current and
identified as being Report
— 1020, FAA Approved on 27
January 2011.

Figure 4: O&N AFMS and original Information Manual.

Fuel tanks capacity

T Two450USgalt anks i n wings atUSgakuSable)f rom data (8
1 Two 16,5 US gal external tiptanks at +4 9 , 5 0 afa (32,5rJSdjal usable)

i One26,8USgaltransfertankat+ 131, 30 f r oUWsgdlasakde) ( 26, 8

This sticker, which is part of
the engine alteration, was
placed on the inside of the
baggage compartment door.

Figure 5: Sticker found on the baggage compartment door.

Weight and Balance data

No information regarding the actual weight and balance data was found either in
the wreckage, in the POH supplement, in the airplane file and on any other
support.

Additionally, no document was found in the wreckage showing the pilot made a
computation of the Weight and Balance before the take-off.

For the purpose of this investigation, a copy of the last known A We i g ht and
Bal ance @omputed onr22 March 2007by @A Nort hwest Arkansas
| nc . dorwardesl to AAIU(Be) with the support of NTSB.

This report, prepared after the structural repair and the avionics alteration is

supposed to be the most up to date i We i g h't and Ballashawe 060 avai | &
the following data:

Empty weight: 2587,65 Ibs

Empty weight arm: 41,91 inches

Empty weight moment: 108439,7 inches Ibs

Max take-off weight: 4000 Ibs

C of G limits (Fwd / Rwd): 38,4 / 49 inches from datum
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Hereunder a copy of the center of gravity graph applicable to the crashed
airplane, as found in the AFMS for the P210N / ALLISON.

AIRPLANE C.G. LOCATION - MILLIMETERS AFT OF DATUM (STA. 0.0)
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Figure 6: Centre of Gravity graph originating from the AFMS.

2400
3

The following limitations covering the loading of the baggage compartment are
provided on page 2.8 of AFMS dated 27 January 2011.

O&N AIRCRAFT MODIFICATIONS, INC. REPORT 1020
Seamans Airport, Factoryville, PA 18419 P210N/ALLISON
WEIGHT LIMITS

Maximum Ramp Weight ............................. 4016 Ibs.

Maximum Takeoff Weight .... .. 4000 Ibs.
Maximum Landing Weight 3800 lbs.
Maximum Weight in Baggage Compartment:

Baggage Area "A" (Sta. 124 to 152) ......... 181.5 Ibs.
(No fuel in transfer tank)
Baggage Area "A" (Sta. 124 to 152) ......... 0 Ibs.
(With 26.5 gal. of fuel in transfer tank)
Baggage Area "B" (Sta. 152 to 166) ......... 80 Ibs.
(No fuel in transfer tank)
Baggage Area "B" (Sta. 152 to 166) ......... 0 lbs.
(With 26.5 gal. of fuel in transfer tank)

NOTE

THE MAXIMUM ALLOWABLE COMBINED WEIGHT CAPACITY
FOR BAGGAGE AREAS "A" AND "B" IS 181.5 POUNDS.

Figure 7: Extract of AFMS regarding the weight limits.
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1.7

1.8

1.9

Meteorological conditions.

The full weather report of EBCI (Charleroi Airport), containing observation
report, observation data, general forecast and aerodrome warning is enclosed at
the end of this report.

Hereunder an extract of the METAR around the time of the accident.

METAR EBCI 090820Z 22004KT 1700 BR FEWO002 MO04/M05 Q1019 R25/090071
TEMPO 0500 FZFG BKNOO2=

METAR EBCI 090850Z 21003KT 1800 BR FEWO002 M03/M04 Q1019 R25/090071
TEMPO 0600 FZFG BKNO002=

METAR EBCI 090920Z 14002KT 2100 BR FEWO002 M03/M04 Q1019 R25/090071
TEMPO 0600 FZFG BKNOO2=

Figure 8: Extract of the METAR of Brussels South Charleroi Airport.

As seen above, the wind speed was 3kt coming from 210° and the general
horizontal visibility was 1800m while horizontal visibility on runway 25 was
900m. Temperature was -3°C and due point was -4°C. Temporary freezing fog
broken at 200ft.

At the time of the accident the airport had activated the Low Visibility Procedure
(LVP) while clear sky was present above the airport. LVP was decided by ATC
regarding the possible rapid degradation of the visibility proved by the presence
of significant fog in the surrounding neighbourhood of the airport.

Aids to navigation.

A flight plan had been introduced for an IMC flight starting from EBCI airport with
an estimated departure between 8:15 and 8:45.

Around 8:38, the airplane had beencleare d by #AChar IteflymlLyonGr oundo

with the following wording:

Airplane *** is cleared to Lyon via flight planned route CIV 2Y departure, climb to 4000
feet, squawk 7114 airplane ***,

However as the crash occurred very soon after the take-off no aid to navigation
could have been provided to the pilot.

Communication.

Amongst others, the following ATS communication facilities are available at
Charleroi Airport: Charleroi tower (121,300 MHz), Charleroi Ground (121,800
MHz), ATIS (115,700 MHz) and Charleroi Approach (133.125MHz).

All the communications est abl i shed bet ween t he
Groundo and AChar !l eroi T o voeth for the afiglet
performed the day before the accident and the fatal flight.

The day before the accident, conversation between the pilot and the Charleroi
control tower revealed the flaws pilotd knowledge of some of the applicable
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1.10

airport procedures and phraseology. Some parts of the conversation were done

in the French language.

Before departure:

1 The pilot requested to taxi to Sierra 5, while this holding point was closed
since 15 August 2008.

1 The pilotwasn o't aware the name of t he wasi t

changed into i No v e mb e r siki¢h B feWw yonths (The latest updated
chart of the VFR reporting points is of 05 April 2012).

1 The pilot being atthe Si er r a 4 0 pointratneunceceoa the Gharleroi
ground frequency he was ready for take-off instead of requesting first the
authorization to leave Charleroi Ground and switch to Charleroi Tower

After landing:

1 When arriving to the platform 2, the airplane turned in the wrong direction, did
not follow the ground markings and deviated significantly before reaching the
dedicated parking place. As a consequence of a remark of the controller the
pilot answered:- Apparently my right brake, |
that. However, | should adjust my right hand brakea

Aerodrome information.

ec\l"‘“
v “-\\d'm%

o =2\
o e\

Figure 9: EBCI - Brussels South Charleroi Airport.

Brussels South Charleroi Airport (BSCA), also called Charleroi Airport, (IATA:
CRL, ICAO: EBCI) is located 7 km north of Charleroi and 46 kilometers south of
Brussels. Geographical coordinates are 502736N i 0042710E and elevation is
614ft.

A new terminal opened in 2008, located north of the runways, is only used for
commercial air transport while the old infrastructures south of the airport are
dedicated to general aviation.

The airport is provided with an asphalt 25/07 bi-directional runway. Dimensions
of runway 07 are 2550m X 45m while runway 25 is 2450m X 45m.

Because the intersection fASierr ayB50is
not available for the take-off for general aviation airplanes (unless in case of
back track). When taking-off from Sierra 4 intersection, runway 25 length is
reduced by 600m.
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1.11 Flight recorders.

There was no flight recorder on board, nor was it required. However a
passenger took pictures and made a short video footage when the airplane was
taxiing between platform P2 and intersection

Additionally, some of the Closed Circuit Television (CCTV) security cameras of
the airport have recorded the airplane on the parking, during the taxi and also in
flight. However the quality of the recording is poor.

1.12 Wreckage and impact information.

The front section of the
fuselage, including the
engine, was significantly
crushed. The left wing was
folded aft and was almost
separated at approximately
wing station 138.00.

The engine remained
retained inside the engine
mounting support  and
displayed heavy impact
damage.

»4 ~

Figure 10: Left view of the wreckage.

The propeller was separated from the engine with the prop shaft having
fractured just aft of the propeller hub.

Both wings sustained leading edge crush damage along their entire length.
Orientation of the traces of impact of both wings leading edges in the ground
showed the general flight direction of the airplane at impact was 95°.

The wreckage was found resting on the belly at a few meters from the impact
traces of the wing leading edges and the nose section. The general heading of
the fuselage was 340°.
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The nose landing gear and
the  propeller separated
respectively from the engine
and from the airplane at
impact and remained partially
buried close from each other
at the impact place.

e Traces of impact of both main
RACES landing gear wheels were
also present, but less deep in

the ground for the R/H wheel.

. 2
. — >
AIL/H WING LEADING : oy
EDGE IMPACT TRACES [ Sl

Figure 11: General view of the impacted area.

The left main landing gear leg was extended while the right hand leg was found
partially retracted.

The wing tip tanks had been separated from the wings at impact and were
obviously broken open. The other fuel tanks were also broken open. No fuel was
remaining in any fuel tank including the one installed under the baggage
compartment.

A few personal objects belonging to the victims were found ejected at impact in
the area around the propeller and the nose landing gear. A lot of other personal
objects were found scattered inside the cabin.

The baggage/cargo door opened at impact, however the objects installed inside
this area remained at their place during the accident.

The surface of the ground was frozen due to the freezing temperatures of the
last few days causing Jet fuel to partially remain on the ground surface of the
crash site Typical kerosene smell was also present.

The rescue services reported they had removed the pilot seat to gain access to
the other victims. Firemen reported also the only occupant they found restrained
by safety belts was the 6 years old male child installed on the right front seat.

First investigation on the crash site concluded that no part of the airframe
structure and no control surface was missing. A lot of pictures were taken on
site before the transportation of the wreckage to a secured hangar for further
examination.

The tail section had been severed aft of the baggage compartment (FS152.00)
during lift up of the wreckage for transportation.

Detailed examination of the wreckage.
A detailed examination of the wreckage was performed at the aircraft recovery
location on 13-14 February 2013 with the support of both Cessna and Rolls
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Royce Safety Investigators acting as advisors for the US NTSB Accredited
Representative (AccRep) to assist the investigators. Other experts from the
Belgian CAA also helped the investigators to examine carefully the wreckage.
Flight controls: All flight controls were checked and the remains have proved to
be complete. No pre impact anomaly was found. Control cable continuity was
established from the cockpit to all flight control surfaces.

Engine controls: The throttle and condition levers were destroyed. Their
positions could not be determined as well as the position of the engine air inlet
anti-ice system. However it was confirmed all engine control ends were properly
attached at impact.

Flaps: The flap actuator was measured and found to be between 0° and 10°
flaps down. The flap handle was observed in the full flap down position.

Elevator Trim: The elevator trim actuator position was measured and found to be
1 . ,6corresponding to a 0° tab neutral position (NB: A second actuator was
present as part of the Turbine engine STC installation). The elevator trim
position indicator located inside the instrument panel was damaged beyond
exploitation as well as the electrical elevator trim switches. It could not be
determined if the electrical elevator trim system was operative.

Fuel system: All fuel tanks were significantly broken open at impact.

The fuel selector handle was fractured in the off position. The fuel selector valve
was inspected and found with the selector ring holes opening modified. Pre
impact position could not be determined.

Safety Belts: Except the front right passenger safety belt that had been cut by
the rescue services, no damage, no distortion, no elongation was found to any
other belt or buckle.

Landing gear: The main landing gear selector handle was found in the down
position. It was determined the nose gear was extended while the main gear
legs were in intermediate position at impact.

Brakes: the system could not be tested as a consequence of the brake pedals
and master cylinders were heavily damaged beyond. No visible pre-impact
anomaly was found in the area of the main wheel (Cylinders, disk s é) .
Instruments: Most of the instruments were severely damaged, beyond possible
exploitation, however the propeller (Np) RPM and Turbine Outlet Temperature
(T.O.T.) needles were blocked around 2050 Prop RPM and 750°C.

Figure 12: Propeller RPM nd Turbine Outlet temperature indicators.
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Stand-by vacuum pump: The suction pump was disassembled. No pre-impact

anomaly was found.

Propeller:

All three propeller blades remained attached to the hub with all three exhibiting
leading edge impact damage and bending of the blades opposite the direction of
rotation.

Figure 13: General view of the propeller and detailed view of one blade at tip.

Engine: The engine was partially disassembled in order to examine the
compressor section, the accessory gearbox section, the combustion section, the
turbine section, the oil and engine bearing, the fuel system, the engine shafting,
the engine accessories and the propeller reduction gearbox.

The following is the facts and findings of the investigation (Extract of Rolls
Royce Investigator report):

1
1
1

No pre impact mechanical failure of the engine or engine accessories was
discovered.

Bending and tearing of stage 1 through stage 4 compressor blades opposite
the direction of rotation and,

Gouging and circumferential scoring of all four stages of compressor wheel
knife seals into their track on the vane case internal rings and,

Mud and dirt ingestion throughout the gas path are all consistent with engine
operation at impact.

Bending of the propeller blades opposite the direction of rotation and blade
leading edge impact damage are consistent with being driven at impact.
Additionally, the propeller gearbox sun gear was returned to Rolls-Royce and
submitted to the materials lab for examination and determination of the
fracture mechanics of the shaft. Materials lab results indicate the sun gear
fractured in torsional overload. No evidence of cyclic progression was found.
Results of the sun gear shaft examination indicate a torsional overload
fracture consistent with the shaft being driven at impact.

ELT: An ELT, manufactured by ACK Technologies, Model E-01 was installed on
board. The due date of the battery was passed since July 2012.

Airplane loading:

The objects found in the baggage compartment were removed and weighted
separately. A total of 74,2 kg objects were computed. Detail as follow:

In the baggage compartment:

1
1
1

One big luggage: 17,9 kg
A small bag containing A/C documents: 4,4 kg
Another smallbagc ont ai ni ng 485kg smeti cso
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