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The Swedish Accident Investigation Board has investigated an incident that
occurred on 9 September 2006 at Are/Ostersund airport, Z-1an (Jamtland
county), to an aircraft registered OE-LRW.

In accordance with section 14 of the Ordinance on the Investigation of Ac-
cidents (1990:717) the Agency herewith submits a report on the investiga-
tion.

The Swedish Accident Investigation Board will be grateful to receive, by

1 March 2010 at the latest, particulars of how the recommendations in-
cluded in this report are being followed up.
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L-27/07
Report finalised 18 September 2009

Aircraft; registration and type
Class, airworthiness
Registered owner/Operator

Time of occurrence

Location

Type of flight
Weather

Persons on board:
crew members
passengers
Injuries
Damage to aircraft
Other damage

Commander:

Total flying time
Flying hours previous 90 days
Number of landings previous
90 days

Co-pilot:

Total flying time
Flying hours previous 90 days
Number of landings previous
90 days
Cabin crew members

OE-LRW, McDonnell Douglas DC 9/MD83
Normal, valid Certificate of Airworthiness

Sanayi Enterprises Inc./M.A.P. Management and
Planning GmbH, Vienna, Austria

9 September 2007, at 21:06 hours, in darkness.
Unless stated otherwise, all times are given in
Swedish daylight saving time (UTC + 2 hours)
Are/Ostersund airport, Z l1an (JAmtland county),
(Posn. 63°11'40"N, 014°30'00"E; 375 m
above sea level)

Commercial air transport

According to the METAR at 20:50: Wind 130°/8
knots, no cloud below 5000 feet, tempera-
ture/dew point +08/+04°C, QNH 1004 hPa

6

169

None

None

Damage to approach lights and reflective snow
poles

Male, 38 years old, ICAO ATPL Turkish no.
3643/Austrian Validation no. 9226

9,260 hours, of which 8,160 hours on type
158 hours, all on type

62

Male, 32 years old, CPL/IR Turkish no.
4555/Austrian Validation no. 9227

2,060 hours, of which 1,820 hours on type
218 hours, all on type

91
4 females

The Swedish Accident Investigation Board (SHK) was notified on 10 Septem-
ber 2007 that a McDonnell Douglas MD83 aircraft with registration OE-LRW
had an incident 9 September 2007, 21.06 hours, at Are/Ostersund airport, Z

lan (Jamtland County).

The accident was investigated by SHK represented by Géran Rosvall,
Chairperson, Stefan Christensen, Investigator in Charge and Lars Alvestal,
operations investigator aviation. SHK was assisted by Roland Karlsson as an

operations expert.

The investigation was followed by Britt-Marie Karlin, Swedish Civil Avia-

tion Authority.

Summary

An MD 83 aircraft was scheduled to perform a charter flight for a Swedish

travel agency from Are/Ostersund Airport to Antalya, Turkey. There were 169
passengers and six crew members on board. At take off, which was made from
runway 30, the aircraft became airborne at the end of the runway. Afterwards
it was established that the aircraft had collided with the approach lights for the
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opposite runway. Damage had been made to lights and reflective poles up to a
distance of 85 meters from the runway end.

The cockpit crew had requested take off from runway 30, due to a more fa-
vourable climb out profile from a performance point of view, as there were no
obstacles in the climb out direction. The surface wind, which also had been
prevailing when the aircraft landed one hour earlier, was though in favour for
take off runway 12.

When analyzing the crew calculations for take off it was revealed that the pre-
sent weather- and wind conditions was not included in the calculations that
was the base for the maximum allowed mass for the particular take off. A
number of baggage pieces in the forward cargo compartment were not in-
cluded in the calculations. Standard weights were used for calculations of pas-
senger- and baggage weight. In order to investigate if there were any devia-
tions from the standard weight, SHK carried out a weight survey among the
passengers. The result was that the real passenger mass was 568 kilos more
than the calculated. The investigation showed that the aircraft was 3.148 kilos
heavier than the maximum allowed mass during prevailing conditions. The
analyses of the take off also showed that the rotation of the aircraft was initi-
ated late and with too low rotation rate.

The pilots were employed in the company as a part of a business deal when the
actual aircraft was leased, and had not passed the normal selection and em-
ployment routines. Company training was accomplished, but the Commander
had in connection with the take off applied some own procedures that was not
in compliance with company rules and policies. SHK points out in the report
that it is probable that the crew prioritized production, and thereby neglecting
some flight safety issues, in order to execute the flight.

The incident was caused by deficiencies in the company’s handling of the bal-
ance between flight safety and production. These deficiencies lead among
other things, to that take off performance calculations was carried out without
some limiting factors, implying that the aircraft mass exceeded the maximum
allowed under the prevailing conditions.

Recommendations

e The Swedish Transport Agency is recommended to increase the num-
ber of SAFA inspections (Safety Assessment of Foreign Aircraft), and in
the international flight safety community work for that these inspec-
tions are completed with control of the statements regarding opera-
tional documentation of the actual flight. (RL 2009:14e R1)

e The Swedish Transport Agency is recommended to work for that the
Austrian Civil Aviation Authority (Austro Control) follows up the work
of improvement within the company in question regarding Safety
Management System, employment routines and training of cockpit
crew. (RL 2009:14e R2)
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FACTUAL INFORMATION

History of the accident

Conditions

Flight number KK7634 was a charter flight carrying passengers from
Are/Ostersund airport to Antalya airport in Turkey. The aircraft, of type MD-
83, had departed from Antalya earlier that day and arrived at Are/Ostersund
approximately one hour before the incident. The landing was on runway 301.
The tour operator Detur had engaged Atlasjet Airlines in Turkey as the airline
to perform the flight. Atlasjet had in turn a leasing agreement with the airline
M.A.P. Management and Planning GmbH, which is registered in Vienna, Aus-
tria.

Preparations for the flight

Passenger and baggage check-in, loading and refuelling were carried out by
Scandinavian Ground Services, SGS, in Ostersund, which had been contracted
to provide these services. The loading instructions, preparation of the load &
trim sheet and performance calculations for the flight were prepared by the
pilots. Standard weights for the passengers and baggage were used. The load-
ing instructions and ordering of fuel were given verbally.

The total number of passengers was 169, including one infant.

163 bags were checked in as baggage, although the crew had only noted 134
pieces of baggage on the load & trim sheet.

According to the load & trim sheet for the flight the aircraft take off mass was 2
154,557 Ib® (70,169 kg), while the maximum permitted, uncorrected, take off
mass for runway 30 at Are/Ostersund was 155,620 Ib (70,651 kg). The crew
calculated the maximum permitted take off mass taking into account the con-
ditions pertaining to performance. These calculations omitted certain influen-
tial factors such as a tail wind and the current atmospheric air pressure.

The take off

At request of the crew the take off was performed on runway 30 with tail wind.
The reason for this was that this runway provided a higher base value for cal-
culating the maximum permitted take off mass, due among other things to the
runway slope and the absence of obstacles in the direction of departure. The
aircraft positioned for take off at the beginning of the runway and performed a
static take off, i.e. take off power was set before the brakes were released.

The aircraft lifted off at the end of the runway. It was later discovered that the
aircraft had struck the approach lights at the far end of the runway. Damage
was caused to the transverse approach lighting bars and to the reflective snow
poles located close to the lighting fixtures. The transverse approach lighting
bars are located 27, 56, and 85 meters respectively from the runway threshold
and are approximately 50 cm high.

Neither the crew nor air traffic control reported anything abnormal during the
take off and the flight continued as planned to Antalya in Turkey.

1 The runway number is an abbreviation of the approximate compass bearing, i.e. runway 30
runs in the direction of approximately 300°.
2 Within aviation terminology the term mass is used to express weight.

311b=0.454 kg
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The incident occurred in darkness at position 63° 11' 55.1"N, 014° 28" 46"E,
364 metres above sea level.

Interviews with the crew

Interviews with the crew took place at the Austrian Civil Aviation Authority
premises in Vienna 8 days after the incident. The interviews were carried out
by SHK with the crew members individually, in the presence of an accredited
representative of the Austrian AIB4 and a representative of the Austrian Civil
Aviation Authority.

The landing )
According to the interviews with the crew, the landing at Are/Ostersund took

place approximately 1 hour before the take off. They had planned toland on
runway 30, taking into account the weather information that was available to
the crew, which was that the forecast wind was 280° at 9 knots, (see Section
1:7). When the actual weather was obtained from the control tower, however,
the earlier plan was changed, to land on runway 12 instead. According to the
commander this decision was based on both the actual wind (which he re-
membered as 130°, 6 or 8 knots), and also that runway 12 had an ILS facility.
The landing took place without any problem.

The time spent on the ground

In accordance with company procedures the commander performed a walk
around check while the aircraft was on the ground, which also included super-
vision of, and instructions for, refuelling the aircraft. The co-pilot prepared for
the departure by, among other things, calculating and checking the perform-
ance figures. According to the interviews it was routine procedure for the co-
pilot to perform these calculations and for these then to be checked by the
commander. The co-pilot also stated that he felt confident and competent in
the execution of this task. Both pilots were of the opinion that runway 30 was
more favourable from the performance point of view, due to the absence of
obstacles in the direction of departure.

As far as the commander could remember the performance calculations were
based — either completely or partially — on the wind information that was in
the available forecasts. No weather information was provided to the crew by
the handling agent at the airport. The commander could not remember the
wind direction in the actual weather report from the control tower that was
obtained before engine starting. The co-pilot stated that he — without remem-
bering why — had used zero wind as a base value when he was calculating the
various take off alternatives.

The loading instructions to the ramp personnel in respect of the baggage were
verbal and consisted only of “load from the rear forwards” (see Section 1.17.2).
According to the commander, after loading had been completed, he received
notice from the ground staff regarding the number of bags in the rear hold
compartments - 3 and 4 — and that there were “a few” bags in hold compart-
ment 1. These could, according to the commander, who on his own admission
was not informed of the actual number, be regarded as a minor change and
therefore did not need to be added into the calculation. He also stated that the
company policy (with reference to Section 8 in the OM-A), was not to change
the load & trim sheet if the alteration was less than 500 kg or 5 passengers.

The take off

4 Austrian AIB: The Austrian Accident Investigation Branch



1.15

1.16

1.2

The commander could not remember the actual weather at take off but could
recall that they had made the calculations for take off from runway 30 because
this made a higher take off mass possible. The take off was performed stati-
cally and with the air conditioning systems of both engines switched off. Ac-
cording to the commander this provided higher take off power even though
formally one could not make use of this by means of a higher permitted mass
in accordance with the performance tables. The commander however claimed
that in his personal experience this meant that the permitted take off mass
could be increased by 2,000 Ib (908 kg).

The acceleration during take off was perceived as normal by both pilots. The
commander felt that the rotation was “heavier” than normal. He also said that
he performed a slow rotation, taking into account the risk of a tail strike. After
the rotation the aircraft had to be trimmed more to the rear than normal, ac-
cording to the commander. Both the co-pilot and the commander admitted
that the aircraft was low at the end of the runway, but not so low that they
could have struck the approach lights. The climb out and the remainder of the
flight passed without any further problems.

Interview with eyewitness 1

A witness who was located about 60 meters north of the extended runway cen-
treline and about 800 meters from the threshold of runway 12 stated that the
take off and climb away of KK7434 were characterised by unusually loud en-
gine noise, the aircraft was low and the flight path was shallow. The witness, at
that time a pilot in the Swedish Air Force, had many years of experience from
operations at Are/Ostersund airport. He related that he thought at first it was
a pair of military combat aircraft taking off. When it turned out to be a civilian
commercial aircraft he was convinced that it had suffered an engine failure
during take off, since it was flying so low at the location where he was observ-
ing it. See Figure 6.

Interview with eyewitness 2

A former air traffic controller at Are/Ostersund airport was on board as a pas-
senger and provided a statement giving his impressions of the take off of
KK7434. The former air traffic controller also had experience as a pilot in the
Swedish Air Force. He stated that the aircraft was held on the brakes while the
engines spooled up to take off power, i.e. a static take off. The passenger also
told how both the control tower and the "snow hangar" went past while the
aircraft was still on the ground. The snow hangar is located south of the run-
way and about 100 m from the end of runway 30. Immediately after passing
the threshold of runway 12 the landing gear was retracted. None of the infor-
mation supplied by the crew indicated that anything abnormal took place dur-
ing take off. See Figure 6.

Injuries to persons

Crew mem-  Passengers Others Total
bers
Fatal - - - -
Serious - - - -
Minor - - - -
None 6 169 - 175

Total 6 169 — 175
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Damage to the aircraft

After the incident had been brought to the attention of SHK contact was made
with the airline’s base in Antalya, where both that particular aircraft and crew
were based. An inspection of the aircraft was carried out by the base com-
mander on site. The inspection did not reveal anything, no damage or other
observations could be found on any part of the aircraft.

After contact with MAP, however, another inspection was carried out by a
company representative. This did not reveal any damage to the parts of the
aircraft that were lowest while passing the damaged approach lights. During
this inspection, nevertheless, a foreign object was found in the aircraft’s right
landing gear.

Fig.l. Particle found at the landing gear.

This foreign object consisted of an unknown piece of plastic material coloured
orange, measuring about 2.8 x 1.5 mm. The particle was retrieved and sent,
together with one of the damaged reflective poles from the airport to SKL5 for
examination and analysis (see Section 1.16.1)

Other damage

General

During inspection of the runway on 10 September damage was discovered to
the approach lights for runway 12. This lighting was of the Barrette CL Cat |
international standard type, and consisted of a 720 m long centreline with the
approach lights located at right angles to the runway. There was also a long
horizontal transverse light bar located further from the runway end. Damage
had occurred to the three approach light bars nearest to the runway, C1, C2
and C3.

5 SKL: Statens Kriminaltekniska Laboratorium (The Swedish National Laboratory of Forensic
Science).
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Fig.2. Part of the approach lighting to runway 12 at Are/Ostersund airport

During the inspection that was carried out after the incident had been discov-
ered, the following damage could be established to the approach lights:

C1:1: glass housing for low intensity lighting broken, and high in
tensity light fitting twisted,

C1:4: lamp housing for high intensity lighting deformed, with two
longitudinal scores, broken lens in the high intensity light fitting,
reflective snow pole broken off, glass housing for low intensity
lighting broken and light fitting direction twisted,

C2:1: High and low intensity light fittings detached from the up-
right, lamp housing for high intensity lighting deformed with
longitudinal scoring and broken lens, glass housing for low in-
tensity lighting broken,

C2:4: glass housing for low intensity lighting broken, light fitting
twisted, reflective snow pole broken off and connection box
cracked,

C3:1: reflective snow pole bent, low intensity lighting broken, re-
flective snow pole detached from upright.
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C2:4 c2:1

Fig.3. Second row of approach lights.

During the runway inspection it was also discovered that there was about 20
kg of gravel at the end of runway 30, extending on to the runway. The gravel
was removed and the runway cleaned before the airport could be opened for
air traffic.

Personnel information

General

The cockpit crew, i.e. the commander and co-pilot, had previously been em-
ployed by Atlas Jet in Turkey. In connection with leasing of this particular air-
craft, the aircraft owners proposed that these pilots should be included in the
business agreement and thereby provide piloting services for the inleasing
company M.A.P.

The commander

The commander, male, was 38 years old at the time and had a valid Airline
Transport Pilot Licence.

Flying hours

Previous 24 hours 90 days Total
All types 4.7 158.5 9260
This type 4.7 158.5 8160

Number of landings this type previous 90 days: 62.

Flight training on type carried out on 6 June 1997.

The most recent Proficiency Check, PC was performed on 26 May 2007 in a
flight simulator for that type of aircraft.

All the prescribed proficiency checks performed in the most recent three years
had approved results, according to the commander’s PC/OPC reports.
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Co-pilot

The co-pilot, male, was 32 years old at the time and had a valid CPL/IR Li-
cence.

Flying hours

Previous 24 hours 90 days Total
All types 9.1 218.8 2060
This type 9.1 218.8 1820

Number of landings this type previous 90 days: 91.

Flight training on class/type carried out on 21 May 2006.

Most recent PC performed on 24 May 2007 in a flight simulator for that type
of aircraft.

All the prescribed proficiency checks performed in the most recent three years
had approved results, according to the co-pilot’s PC/OPC reports.

Cabin crew members
4 females

The crew members’ duty schedule

The pilots had checked in at 14:10 at Antalya airport to prepare for the flight to
Are/Ostersund and the return flight, with planned check out at Antalya airport
at 01:15 the next day. It was the pilots’ third successive working day and had
been preceded by 11.3 hours of rest. The accumulated duty time for the pilots
during the previous 7 days was 25.3 hours. In respect of both the planned pe-
riod of duty and the actual period, they were within the permitted limits. The
requirements for rest periods and breaks from duty were also met in accor-
dance with the applicable regulations.

The aircraft

General

The MD-83 is a type of aircraft manufactured by McDonnell Douglas in the
USA. McDonnell Douglas is now owned by the Boeing Company. The MD-83
is a variant of the MD-80, with a longer range and an extra fuel tank. The MD-
80 went into service in 1980 and this type of aircraft is still in use in various
parts of the world as a domestic, medium distance and charter aircraft. The
type is certified under the name of DC-9-80 and about 1,200 were built, of
which about 1,000 are still operating.

The aircraft

Manufacturer Boeing

Type DC-9/MD83

Serial number 49629

Year of manufacture 1989-05-15

Flight mass Max. authorised take-off/landing mass
72,640/63,333 kg, actual 70,169/57,137 kg

Centre of mass Within permitted limits

Total flying time 48,295 hours

Number of cycles 26 274

Flying time since latest in-

spection 411 hours

Fuel loaded before event 15,517 | Jet A1

Engine
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Manufacture Pratt and Whitney
Engine model JT8D-219

Number of engines 2

Engine No. 1 No. 2
Total operating time, hrs 43212 45884
Operating time since over-

haul 4273 7833

Cycles since overhaul
3109 5910

The aircraft had a valid Certificate of Airworthiness. According to the technical
log book for the aircraft no technical remarks relevant to the incident had been
entered, nor were there any in the Hold Item List. After the flight five remarks
in the log book were noted, in respect of equipment in the cabin, which were
not relevant to the incident.

Elevator control system

The elevator control system on the MD-83 (see Figure 4) consists of two eleva-
tors and an elevator control tab located on the horizontal stabilizer (tail plane).
On each elevator is an elevator control tab that is operated by the respective
control column via a cable system. An elevator movement command from the
control column causes the elevator control tab to move, and the aerodynamic
force thus generated means that the elevator itself then moves. As the elevator
position changes, this affects another geared tab, which moves according to
the elevator movement through gearing. There is also a third pair of elevator
controls, the anti-float tabs, one on each elevator, that via gearing improves
longitudinal stability (pitch) in the case of an extremely nose-heavy trim con-
dition in the landing configuration.
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Angle of attack transducer vane j?% Angle of attack transducer vane
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Fig.4. Sketch of MD-83 showing the elevator surfaces and trim tabs.

Trimming system for the horizontal stabilizer (tail plane)

Longitudinal trim (pitch) is effected by movement of the stabilizer (tail
plane) angle relative to the longitudinal axis of the aircraft. This operation is
electrically controlled, either by switches on the control column or by con-
trols on the pedestal between the pilots.

Before take off, among other things the aircraft centre of gravity and flap
setting must be determined. The aircraft centre of gravity, “Mean Aerody-
namical Chord” MAC, for take off and MAC for "Zero Fuel Weight”¢ are cal-
culated with the aid of the load and trim sheet for the flight. The MAC for
Zero Fuel Weight is the centre of gravity of the aircraft without any fuel load,
and is used to determine the most unfavourable centre of gravity location
when landing. The MAC is stated as a percentage of the mean chord of the
wing.

Special performance tables, called Gross Weight Charts, GWC, are used to cal-
culate the maximum permitted take off mass for taking off from a particular
airport in the actual conditions that are present. The performance tables pro-
vide information concerning the speeds that are to be used on take off and
climb out, including the highest speed (V1) at which the decision to abort the

6 “Zero Fuel Weight”: The dry weight of the aircraft, i.e. the total mass without any fuel on
board.
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take off can be taken. The values input to the calculations are the physical data
of the aircraft, height above sea level, actual take off mass according to the load
and trim sheet, the actual wind, temperature, air pressure and runway condi-
tion, such as a wet runway, increased rolling resistance or reduced runway
friction, and the selection by the pilot of the wing flap setting for take off. Only
values that are shown in the tables are allowed to be used, although interpola-
tion between the defined values is permitted.

One alternative for selection of the wing flap position is called the optimum,
FLAP OPT. The FLAP OPT tables show the most optimal wing flap setting for
take off with the current input values.

1. Pitch (longitudinal trim) control

2. Indicator for calculated pitch
(longitudinal trim) position

3. Mechanical indicator for pitch
(longitudinal trim) position

4. Indicator for calculated pitch
(longitudinal trim) position

5. Thumbwheel to select flap position

6. Thumbwheel to select centre of gravity
position, MAC

Fig.5. Longitudinal trim (pitch trim) panel on the MD-83

The calculated MAC value for take off and the selected wing flap position are
set on the aircraft’s longitudinal trim (pitch trim) panel, see Figure 5. The
two wheels (5) and (6) are adjusted so that the MAC (CG — centre of gravity)
and FLAP values are shown in the windows in front of the wheels (5) and
(6). Then the LONG TRIM window (4) shows the aircraft trim index for take
off. The position of the horizontal stabilizer (tail plane) must be set so that
the index slider (3) next to the numbered markings on the longitudinal trim
position indicator agrees with the value in the LONG TRIM window (4). The
horizontal stabilizer (tail plane) setting is set by the pilots with the aid of
switches on one of the control columns. After this the indicator (2) position
must be compared with the position of the mechanical indicator index (3).
The positions of both indicators must agree within a range that is set by the
longitudinal length of the indicator (2). The permitted range of the indica-
tors is marked by a green segment that is about 4 index units long. Before
take off the pilots must check that the indications (2), (3) and (4) agree.

The aircraft weight status

A weight report from 9 March 2006 for aircraft serial number 49 629 and reg-
istered at the time of the incident OE-LRW was obtained from M.A.P. The air-
craft “Standard Empty Weight” was determined as being 83,526.49 Ib (37,921
kg). The weighing was carried out within the prescribed time interval.

“Dry Operating Weight” is used for performance planning. This mass must
include the mass of the crew with baggage, catering equipment and removable
equipment for passenger services, along with the stores of drinking water and
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chemicals for the toilets. The operator stated the Dry Operating Weight of the
aircraft as 85,880 Ib, (38,990 kg)

Meteorological information

Forecasts

For an open commercial airport a Terminal Aerodrome Forecast, TAF, is is-
sued, which consists of a brief description in coded format of the expected me-
teorological conditions during a defined period of time. A TAF is normally
valid for 9 hours and the length of the forecast is adapted to suit the airport
opening times. If the observed wind, visibility or cloud conditions deviate by
more than established limits during the forecast period, an amended airport
forecast, TAF AMD is issued.

The following meteorological information was available before take off. The
times are adjusted to Swedish daylight saving time, which is UTC + 2 hours.

TAF ESNZ (issued at 1630 applicable to 17-21)
091630 091721 28009KT 9999 BKN040=

In plain text the forecast was: Airport forecast for Are Ostersund airport issued
on the 9th at time 16:30, applicable to the 9th between 17:00 hours and 21:00
hours, wind direction 280 degrees, wind speed 9 knots, visibility more than 10
km, broken cloud with a cloud base of 4000 feet.

Current weather

A METAR is a coded meteorological report issued at regular intervals for avia-
tion and for distribution beyond the originating airport. These reports state
the current meteorological conditions at the airport at the particular time of
issuance. METARSs are normally issued only while the airport is open and are
then transmitted twice an hour, at 20 and 50 minutes past the hour. For local
distribution in connection with aircraft take off and landing a MET REPORT is
issued.

METARSs that were issued before and after landing respectively:

METAR 1950 13006 CAVOK 09/04 QNH 1005 hPa
METAR 2020 13008 CAVOK 09/05 QNH 1004 hPa

Plain text:

At 19:50 hours: Wind direction 130 degrees, velocity 6 knots, temperature 9
degrees, dew point 4 degrees, QNH 1005 hPa.

At 20:20 hours: Wind direction 130 degrees, velocity 8 knots, temperature 9
degrees, dew point 4 degrees, QNH 1004 hPa.

METARSs that were issued before and after take off respectively:

METAR 2050 13008 CAVOK 08/04 QNH 1004 hPa.
METAR 2120 13010 CAVOK 08/04 QNH 1004 hPa

Plain text:

At 20:50 hours: Wind direction 130 degrees, velocity 8 knots, temperature 8
degrees, dew point 4 degrees, QNH 1004 hPa.



1.7.3

1.8

1.9

18

At 21:20 hours: Wind direction 130 degrees, velocity 10 knots, temperature 8
degrees, dew point 4 degrees, QNH 1004 hPa.

It may be noted that the METAR information showed that the wind direction
changed by 150° from the TAF forecast wind direction of 280°. In practical
flight terms this meant that the conditions for operating on runway 30
changed from headwind to tailwind.

As a result of the METARS that had been issued earlier, it can be determined
that the wind direction forecast by TAF applied up to about 15:20 in the after-
noon, with broken cloud at 4500 feet. For a short period wind was calm, after
which the wind successively veered to south-westerly with a moderate in-
crease. At the same time, all the clouds below 5000 feet disappeared.

Reports to the aircraft

Arrival
In connection the start of the approach the following information was supplied
to the aircraft:

MET REPORT: wind direction 130 degrees, 6 knots, temperature 9 degrees
and QNH 1005.

Departure
On request from the aircraft before engine start, air traffic control supplied the

following information:

MET REPORT: wind direction 120 degrees, 8 knots, temperature 9 degrees
and QNH 1004.

The above weather information in connection with take off was transmitted to
the aircraft at 20:40:59, which was about 23 minutes before the aircraft took
off.

Remark.

METAR is named MET REPORT in radio communication with an aircraft.

Aids to navigation

Not applicable.

Communication

The communications between the air traffic controller in the Are Ostersund
control tower and KK7434 were recorded, and the printout is shown in Ap-
pendix 2. The relevant parts of the communications between the control tower,
the aircraft and the ramp personnel, before and after take off, are given below.
A certain amount of editing has been carried out by SHK.

VHF is radio communication and TEL is telephone communication. 7434 is
communication from the aircraft, TWR from the control tower and APT from
the ramp personnel.
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Before take off:

20:40:40 7434 | VHF | Tower good evening again, this is Atlas Jet
7434, request.

20:40:47 TWR |VHF |7434.

20:40:49 7434 | VHF | Sir, ehm, we are requesting the latest wind
and also requesting runway 30 for depar-
ture if possible, due to performance.

20:40:59 TWR | VHF |Yeah, latest wind 120 degrees 8 knots, the
temperature is 9 and QNH 1004.

20:41:09 7434 | VHF | In this case we will use the runway 30 Sir.
1004 QNH copied, Atlas Jet 7434.

21:03:55 7434 | VHF | Tower Atlas Jet 7434 ready for lineup and
departure.

21:03:59 TWR | VHF | Atlas jet 7434, runway 30, cleared for take-
off.

21:04:03 7434 | VHF | Cleared for takeoff runway 30, Atlas Jet
7434.

After take off:

21:07:37 TEL |[Aring tone]

21:07:40 APT TEL |Was that the last row of lamps, eh?

21:07:42 TWR |TEL |Yes, you'll have to darn well go out and
check whether the lights are still there, you
know.

21:07:46 APT TEL |Yes. Yes, but you know, I'm, I'm standing
here with my stomach churning.

21:07:50 TWR | TEL |Yes, this, it's terrible to see that, take off,
like.

21:07:53 APT |TEL |Yes (swearing)! Yes.

21:07:54 TWR |TEL |And that | thought that he — it's hard to see
in the dark now, isn't it - but it felt as if he,
took off after the end of the runway.

21:08:01 APT | TEL |Yes, I'll look to see if I can see anything up

there when | get up there.

Aerodrome information

The airport has the status of an approved instrument airport in accordance

with AIP7-Sweden.
The runway is 2,500 m long, 45 m wide and equipped with low and high inten-

sity runway edge lighting, threshold lighting and approach lighting in both
runway directions. The runway surface consists of asphalt, whilst the ground
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surface beyond the end of the runway is covered by gravel, sand and grass. The

approach lighting installations are surrounded by gravel and sand. The ap-
proach lights for runway 12 are 720 m long and of Barrette CL type meeting

international standards. They consist of a central line of lights and a transverse
row of lights, along with reflective snow poles located at the side of each light-

ing fixture.

7 AIP — Aeronautical Information Publication
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Flight recorders and voice recorders

Flight Data Recorder (FDR)

The aircraft was equipped with a Flight Data Recorder of Honeywell type,
which recorded parameters concerning the actual flight. That specific flight
recorder was sent to M.A.P.’s “Flight Data Monitoring Support Company”,
which is “Swiss 49 AG” in Switzerland, where the data was read out from the
FDR. SHK received the data as raw data and in Excel format. The data from
the FDR contained a total of 9 take offs going back in time, of which the most
recently recorded was the actual take off at Ostersund. The equipment re-
corded a total of 60 parameters in analogue format, unlike more modern
equipment which is digital. Relevant data from the FDR was used by SHK in
the investigation, including forming the basis for computer animation of the
take off.

In respect of the recorded parameters it can be mentioned that the elevator
angle was recorded, although control column movements were not. The pa-
rameters that indicated that the aircraft was either on the ground or in the air
were derived from sensors in the nose landing gear, however there was no re-
corded parameter that indicated when the nose landing gear left the ground.

For the construction of the data animations and the interpretation of the FDR
data SHK engaged the company Flightscape Inc. of Canada.

Cockpit Voice Recorder (CVR)

The aircraft was equipped with a CVR. No recording was however available,
since it was automatically overwritten when the incident became known to
SHK.

In ICAO Annex 6, Operation of aircraft chapter 6.3, are the international regu-
lations found, regarding recording equipment on aircraft. In chapter 6.3.9.1 is
regulated that the basic requirement for a CVR is that it continiously records
the latest 30 minutes of a flight. Requirement regarding 2 hours recording
time is valid for aircraft obtaining its individual certificate of airworthiness
after January 1 2003 (according to chapter 6.3.9.3).

Chapter 6.3.11 states that flight recorders (CVR included) not shall be turned
off during flight.

An operators responsibility to ensure that recorded information is preserved is
described in chapter 11.6. From this it may be concluded that:

An operator shall ensure, to the extent possible, in the event the aeroplane
becomes involved in an accident or incident, the preservation of all related
flight recorder records and, if necessary, the associated flight recorders, and
their retention in safe custody pending their disposition as determinated in
accordance with Annex 13.

Incident site

Incident site

The incident occurred at Are/Ostersund airport, ESNZ, in connection with a
take off to the north-west on runway 30. The incident, during which the air-
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craft landing gear struck the opposite runway’s approach lighting, took place at
the gravel surface beyond the end of the asphalted runway.

| war swEDEN AERODROME CHART-ICAD ARE OSTERSUND

| Witness 1

Incident Tske off I(:)g%atlon
location (Runway 30 start)

Snow hangar
(Witness 2)

Take off
direction

LEGEND

Fi'g.' 6. Map extracted from AlIP-Sweden shdwing Are/Ostersund airport with
annotations for the incident sequence.

The aircraft

No damage was found to the aircraft. The only evidence that could be found
was the paint particle discovered in the landing gear and that could be identi-
fied as part of the reflective tape from the snow poles next to the approach
lights.

Medical information

Nothing was discovered to indicate that the psychological or physical condition
of the pilots was degraded before or during the flight.

Fire

There was no fire.

Survival aspects

Actions by the rescue services
Not applicable.

Tests and research

Landing gear inspection and damage to the lighting fixture

Figure 7 shows the damage to lighting fixture C 1:4. The lamp housing has two
longitudinal parallel dents and tears. The sheet metal material at the front
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edge of the lamp housing has been torn out in the direction of the runway
where the aircraft took off.

Figure 8 shows a detail view of part of the MD-83 landing gear. The distance
between the inner pair of rows of the projecting bolts matches the damage to
the lamp housing very well.

Take off direction

Fig.7. Lamp housing C1:4.

Fig.7. Detail view of part of the MD-83 landing gear and lamp housing C1:4.

1.16.2 Examination of the particle

The foreign object particle that was retrieved from the aircraft right main land-
ing gear was sent, together with one of the damaged reflective snow poles from
the airport to SKL (The Swedish National Laboratory of Forensic Science) for
examination and analysis.

The result of the examination, in the form of a report giving an expert opinion
confirmed that the material of the retrieved particle (a paint chip) agreed in all
respects to the material analysis of the accompanying reflective snow pole. The
conclusions of SKL in respect of the examination are as follows:
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“The clear varnish layer, the orange and white paint and the adhesive-like
layer in paint chip A agree in the investigated respects with the equivalent
layers on reflective snow pole B.”

The complete expert opinion is appended as the report in Appendix 8.

Passengers and baggage in accordance with OM-A

The company’s approved Operations Manual Part A, OM-A, was obtained from
M.A.P. It is apparent from OM-A, 8 — 37, that the company used the pre-
scribed standard weights for passengers and baggage for Holiday Charters
within the European Region in accordance with JAR-OPS 1.620. In the case of
adult passengers the mass, including hand baggage, is considered to be 76 kg,
for children 35 kg and for infants O kg. The standard mass for checked baggage
is 13 kg.

Section 8 describes how changes after the load and trim sheet has been pre-
pared, Last Minute Change — LMC must be dealt with. For the MD-83 aircraft
type changes are accepted up to 500 kg without a new load and trim sheet
needing to be prepared. The changes must however be entered into the load
result LMC column, and the resulting changes affecting the aircraft mass and
balance must be calculated and noted. There are no instructions in the OM-A
stating that known changes do not need to be entered into the load sheet.

Passenger and baggage mass in accordance with JAR-OPS

JAR-OPS 1.620 also prescribes, apart from standard weights for passengers,
that corrections shall be made to the standard masses for passengers and bag-
gage when deviations from the standard values can be expected. This is stated
in JAR-OPS 1.620 (h) & (i) and IEM OPS 1.620 (h) & (i). The M.A.P.’s ap-
proved OM-A however does not include this text.

According to JAR-OPS 1.625 the person who supervises the loading of the air-
craft must also confirm that the loading of the aircraft agrees with the informa-
tion on the load & trim sheet and sign it.

Passenger and baggage mass in accordance with a passenger survey

SHK wrote to all the passengers on the flight concerned asking for the personal
mass and mass of their own hand baggage that accompanied the flight from
Are/Ostersund on KK7434 that particular day. 166 passengers replied to the
guestionnaire. The prescribed average mass was assumed in the cases where
there was no reply. The survey showed that there were ten children, and the
total mass of the passengers amounted according to the survey to 12,911 kg
(28,438 Ib). The mass of the passengers including their hand baggage was
greater than the calculated mass using the standard values. The difference
amounted to 1,251 Ib (568 kg), i.e. about 4.6%.

The acceleration of the aircraft along the runway

Before take off on the runway both the aircraft air conditioning systems had
been switched off, which increases the available thrust of the engines. The per-
formance tables did not contain information concerning corrections for take
off with the air conditioning systems disconnected. The take off sequence
commenced when the brakes were released, and the aircraft centre of gravity
was located about 30 m from the beginning of runway 30.
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Fig.8. Extract from the flight data recorder during the take off sequence. The
horizontal axis shows the time in seconds.

Figure 8 shows certain parameters taken from the flight data recorder during
the take off sequence. The horizontal axis shows the time in seconds. The be-
ginning of the take off sequence is indicated by a vertical line at 75 310.1, and
the moment when rotation began is at 75350.6, i.e. when the elevators were
moved to lift off the runway, with the speed at that time being 151 knots Com
puted Airspeed, CA. The difference between CA and the speed that the pilots
could see on the instruments, the indicated air speed (1AS) is negligible. Ac-
cording to the flight data recorder rotation took place at about 2° per second,
up to about +14° pitch angle.

Figure 9 shows the relevant parameters during the time the aircraft lifted off
the ground. The instant the nose wheel lifted off the runway is indicated by a
vertical line at 75 354.1 at a speed according to the diagram of 164 knots, while
the aircraft main wheels lifted off the runway at 172 knots at time 75 357.6.
The different lift off instants, for the nose wheel and the main landing gear,
were calculated from the flight data recorder values from the “weight on
wheels” & switch at the nose wheel, and the radar height indications respec-

tively.

SHK has compared the data from the aircraft flight data recorder during this
particular take off with other comparable take offs for this aircraft. The com-
parison showed that engine and other relevant parameters for the aircraft dur-
ing this event did not in principle show any difference from earlier flights with
the same aircraft.

8 “Weight on wheels”: A switch on the landing gear leg that is activated when the aircraft wheels
leave the runway or when they come down on to the runway respectively.
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Fig. 9. Extract from the flight data recorder during the later part of the take off

sequence. The horizontal axis shows the time in seconds.

The aircraft rolling distance

The aircraft rolled for about 47 seconds along the runway before the nose

wheel lifted off. This took place at about 164 kt (CA), and after a further 3.5
seconds, approximately, the main wheels left the runway. During the subse-

quent second the aircraft collided with the two transverse light bars closest to
the runway 12 threshold, at a height of about 45 cm above ground.

The rolling distance was calculated from the CA recording, time and most re-

cent known wind information (120/8). Runway 30 has a length of 2 500 m.
The calculations show that the aircraft reached decision speed V; at about 1

700 m from the start of the runway, rotation began at about 1 870 m, the nose
wheel lifted at about 2 250 m and the main wheels left the runway about 30 m

from the end of the runway.
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Tests in simulator

SHK performed a number of simulations of the actual take off in various con-
ditions. The tests were carried out in the MD 80 simulator at the Oxford Avia-
tion Academy (formerly known as the SAS Flight Academy). In all the tests the
weather conditions at the time were entered. The actual weights and power
outputs were programmed in accordance with the data from the FDR.

The first tests were carried out using the normal rotation technique in
accordance with the MD-83 flight manual. During these take offs the
lift off was late but did not conflict with the runway length or resultin a
collision with the approach lights.

After this, slow rotation was tried, in order to emulate the technique
that as used during the incident. During these take offs it was found
that under the conditions that applied it was very easy to come into
conflict with the available runway length and there was thus an obvious
risk of collision with the approach lights.

SHK also simulated situations with loss of engine power at the critical
decision speed, V. In the cases of half the take offs —which were all in-
terrupted so as to stay on the runway — the aircraft only came to a full
stop when it had gone beyond the end of the runway. Attempts to con-
tinue the take off with only one engine operating were not considered
as meaningful and were therefore not performed on this occasion.

Organisational and management information

General

The airline, M.A.P - Management and Planning GmbH, is based in Vienna and
was founded in 2002. The main business of the airline is “business aviation”
with the whole of Europe as its service area. At the time of the incident the
fleet consisted of 15 small business jet aircraft and three MD-83s. In respect of
the business jet part of the fleet, these were mainly used for tasks of taxi type
character. In the MD-83 case the main focus was on longer term tasks of the
type ACMI (Aircraft — Crew — Maintenance - Insurance), i.e. what is usually
called wet leasing. This type of production involves task operation on behalf of
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other customers, where the company in principle provides a ready to fly air-
craft with crew. This includes the operational and technical responsibility rest-
ing on the operator, according to the AOC?® that was issued. The responsibility
for other parts of the production, such as ticketing, marketing, passenger han-
dling, etc. lies with the client company.

Contracts of this type can involve operations for both charter and scheduled
airlines. In the case of M.A.P. the actual division has been about 90% charter
flights and 10% scheduled flights. The contract is normally arranged so that
the operator is payed per flying hour (block hours). It is also standard in such
contracts that the operator bears all the costs that fall into the area of respon-
sibility that it can influence, while the client company covers other peripheral
costs. In the case of an unplanned intermediate landing, caused for example by
a weather problem, the operator is not liable for any costs and/or reduction of
the contracted compensation.

In this particular case a Swedish charter arranger, Detur, had contracted a
Turkish company, Atlas Jet, for charter flights between Sweden and Turkey in
the first instance. Due to under-capacity in the Turkish charter company it was
decided to wet lease capacity from M.A.P. in order to fulfil the obligation to
Detur. According to the contract between Detur and Atlas Jet the flights would
be operated using Airbus 320 aircraft with a capacity of 168 passengers.

Operational procedures

For charter contracts, normally the contract covers only estimated block time
volumes within an agreed operations area. Flights can then vary depending on
the client’s travel destinations. The procedures within the particular company
are that the sales department receive the actual flight task for a certain period
of time and then hand over to the flight operations department for detailed
planning.

In connection with the tasked traffic for Atlas Jet, M.A.P. wrote a contract to
operate the flights with an MD-83 with 170 seats available for sale.

In the planning of the operating conditions, i.e. which parameters determine
the possibility to take off with a full payload from a specific airport, initially a
general rough calculation is made by the flight operations department, based
on the static conditions, such as runway length, height above sea level, etc.

Detailed planning of the performance conditions, where such variable parame-
ters as wind, pressure and temperature are included, is carried out by the crew
before each take off. For departures from airports where the static conditions
may be marginal, the actual size of the payload can only be determined once
the variable parameters are known.

In the case of charter flights with this particular company the crew receives an
estimated tasking in respect of the payload size from the operations depart-
ment in the company. Taking into account the amount of fuel required, a pre-
liminary calculation of the payload can then be made before the flight is per-
formed. The weather reports on which operational planning is based are nor-
mally sent in advance from the company operations department to the han-
dling agent at the relevant departure airport.

If a situation arises — for example due to conditions at the departure airport
and/or conditions at the arrival airport — it may sometimes happen that the

9 AOC: Air Operators Certificate
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payload or the amount of fuel must be reduced. In such a case there are vari-
ous alternatives:

¢ Reducing the number of passengers
¢ Reducing baggage weight
¢ Reducing the amount of fuel by planning for an intermediate landing.

In such cases the particular company’s regulations are to contact the opera-
tions department before deciding on alternatives. The company then normally
also contacts the specific tour operator. It came out in interviews with the crew
that these procedures worked well and the pilots did not experience any pres-
sure to always perform the flights in accordance with the contracted condi-
tions.

Handling procedures

In the case of ACMI operations, handling can be performed in different ways.
Ramp handling, i.e. loading and unloading, provision of steps, ground elec-
trics, fuel, etc. is ordered and paid for by the client company. Passenger han-
dling, i.e. check-in, baggage handling, gate checks, etc. also lie within the area
of responsibility of the client. In respect of load checks the procedures differ
between individual operators. When flying for a scheduled company, the pro-
cedures that are standard for the client are used. As an example computer-
based mass and balance results calculated by the scheduled airline’s ramp
agents are used. On the other hand, for charter flights these mass and balance
calculations are performed manually by the crew.

For this particular flight the loading and load calculations were performed as
follows:

The handling company - passengers

SGS handled the check-in of passengers and baggage. During this process the
number of each category, adults, children and infants was noted. The number
of bags that were checked in was noted, but they were not weighed during
check-in.

The result, the numbers of checked-in passengers and bags, was then reported
to the crew verbally in order to form the basis of the manual calculation of the
load & trim sheet. A copy of the load & trim sheet was then given to the han-
dling company staff.

The handling company — baggage handling

No written loading instructions were provided from the aircraft crew to the
loading personnel in respect of how the baggage should be distributed between
the various load compartments. The verbal instructions from the commander
were to “load from the rear forwards”.
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When loading of the baggage was completed, according to the handling agent a
verbal report was given to the commander as follows:

¢ Forward cargo compartment 1: 29 bags
e Mid cargo compartment 2: 54 bags
e Aft cargo compartment 4: 80 bags

The number of bags in the forward cargo compartment was verified by the
loader who participated in the baggage loading for that actual departure. Ac-
cording to the handling agent it was also pointed out to the commander that
29 bags in forward cargo compartment 1 had not been included when the copy
of the load & trim sheet prepared by the crew had been handed over.

During the interview the commander disagreed and said that he had only been
informed of “a few” bags being in forward cargo compartment 1.

The mass and balance calculations made by the crew

According to the load & trim sheet, 168 passengers and one infant had
boarded. The passenger mass was stated as 27,187 Ib (12,343 kg). It was also
stated that 690 Ib (313 kg) of baggage had been loaded into the mid cargo
compartment 2, and that 2,800 Ib (1,271 kg) of baggage had been loaded into
aft cargo compartment 4. The total mass of passengers and baggage (payload)
was stated on the load & trim sheet to be 30,677 Ib

(13,927 kg).

The aircraft was fuelled with 15,517 litres (12,530 kg) of jet fuel, of type JET A-
110 and the total mass of fuel at take off was stated in the load & trim sheet at
take off to be 38,000 Ib (17,252 kg). The difference between the mass of the
fuel on board and refuelling was 4,952 kg, which was the mass of fuel remain-
ing on arrival at Are/Ostersund.

Reporting and quality system

According to its own account, the company had a functioning quality system
and a good safety culture in its organisation. Both the principal owners of the
company were themselves pilots employed by another company outside Aus-

10 JET A-1—0.8075 kg per litre at 15°C
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tria. The company used a reporting system divided into the following main
divisions for pilot reporting:

Pilots Voyage Report: The most common reporting method. Used for mi-
nor events and/or deviations from regulations and
procedures.

Incident Report: Used in the case of serious events or deviations.

After preparation of a report in the department concerned, feedback is given to
the reporting pilot or crew. If there is reason for it, an Operational Notice is
issued, which is to be regarded as short term information before the possible
introduction into the OM-A or another manual.

At the time of the incident the company had no FSO - Flight Safety Officer —
but was engaged in the recruiting process to fill this position. In respect of
other aspects of safety the company considered it had a good standard and
culture, resulting in a reasonable number of reports concerning deviations
within the operational area. At the time of the interviews, there was also a dis-
cussion about the documentation that was available for flight safety work, in-
cluding the ICAO Safety Management Manual.

Recruitment and training of pilots

The company’s needs for MD-83 operational crews vary throughout the year.
The group of pilots is therefore composed of both permanently employed and
short term employed pilots of various nationalities and origins. In most cases,
for reasons of cost, it tries to recruit pilots with the required typerating. Re-
cruitment into the company of pilots normally proceeds as follows:

- Selection on the basis of submitted CVs
- Interviews by operational personnel from the company
- Simulator test

For applicants accepted for employment as pilots, the next step is a company-
oriented phase of training consisting both practice and theory. The practical
part, in the form of simulator training, is carried out using the company’s own
instructors at the Oxford Aviation Academy, and the theoretical part — the
company course — is handled internally in the company using its own instruc-
tors. Other training and education — e.g. CRM, PGT, EMG, MED, etc., is also
performed under the aegis of the company.

In this particular case neither pilot had been recruited in accordance with the
normal company procedures. When that particular aircraft was to be leased,
the aircraft owners proposed that the pilots would form part of the agreement
and thereafter perform flight duties for M.A.P. for the period of the contract.
Both pilots had Turkish nationality and had previously been employed by Atlas
Jet.

This proposal was accepted by M.A.P. and the pilots were employed on a short
term contract. At the time of the interview, however, the employment condi-
tions of the pilots were not clear, according to the chief pilot of M.A.P. Accord-
ing to the information given to SHK, both pilots had thereafter completed a
normal company course. The chief pilot had completed a Line Check with the
co-pilot.

He had never flown with the commander.
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Earlier incidents

The company had been involved in an incident during a take off from Lan-
zarote in Spain 2006. That incident took place with the same type of aircraft as
in the current incident, an MD-83. On take off from Lanzarote the aircraft
flaps were not extended and the warning that should advise the pilots of this
condition was inactivated, as its circuit breaker had been pulled. The aircraft
got into the air but was very close to stall.

Other

Equal opportunities aspects

This event has also been examined from the point of view of equal opportuni-
ties, i.e. against the background that there are circumstances to indicate that
the actual event or its effects were caused by or influenced by the women and
men concerned not having the same possibilities, rights or obligations in vari-
ous respects. Such circumstances were however not found.

Environmental aspects
Not applicable.

Calculation of take off performance

Regulations for the take off performance calculation

The basic principle is that a two-engined commercial transport aircraft must
either be able to abort take off at the decision speed V; and stop on the runway,
or complete the take off, climb and maintain a predetermined margin from
obstacles beneath with either one or two functioning engines.

According to the design requirement regulations in FAR-25/JAR-25 for two-
engined commercial transport aircraft and their application in JAR-OPS 1, the
length of runway required for take off must be calculated as the longest of:

a) the distance for acceleration to , and climb to 35 ft with two engines
+ 15%,

b) the distance for acceleration to Ver, acceleration to Vs with one en-
gine and climb to 35 feet above the end of the runway,

C) the distance for acceleration to Ver, acceleration to V; with one en-

gine, and reaction time at constant speed + braking distance.

V1is the highest speed at which the actions to reject the take off must begin.
Veris the speed at which loss of an engine is assumed to take place in the per-
formance calculations. VR is the speed at which elevator movement for take off
must take place, and V: is the speed that must be maintained at the first stage
of the climb out.



1.18.4

32

a) Takeoff with two operating engines
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b) Takeoff with one engine inoperative
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c) Aborted takeoff — a(i;:elervation + stop distance
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Fig. 11 Criteria in accordance with FAR-25/JAR-25 for calculating the runway
length for take off.

In order to fulfil the requirements the mass of the aircraft must be adapted so
that the longest distance out of a, b and ¢ are accommodated within the avail-
able runway length at the airport, see Figure 12. The runway length in accor-
dance with a, b and ¢ must for every take off be calculated, taking into account
the meteorological conditions and the actual condition of the runway. In the
case of a “balanced take off” the safety margin if the take off is abandoned can
be zero. Account must also be taken of the fact that the greatest structural take
off mass of the aircraft must not be exceeded.

Basis for calculation of take off performance

The operator of KK7434, the airline M.A.P, used the performance basis for the
MD-83 that had been produced by the European Aeronautical Group, EAG.
The aircraft manufacturer’s information along with any special requirements
set by the operator are the basis for the construction of the performance tables.
After a request from SHK, EAG has checked both the calculations and the revi-
sion status of the performance material that was supplied to the operator. No
errors were found in the material and the flight crew had access to perform-
ance tables with the latest revision status.

In order to calculate the maximum permitted take off mass and the speeds for
rejected take off and departure from a certain runway at an airport, the pilots
used the performance tables that were carried on board the aircraft. There are
tables for different flap selections for take off and for FLAP OPT, along with
tables for different runway conditions. The FLAP OPT tables include tables for
the optimal flap settings for take off. The tables show the values for the maxi-
mum permitted take off mass in the case of different wind and temperature
conditions, and the corrections that must be made for air pressure deviating
from the standard air pressure of 1013.2 hPa. Interpolation is necessary for the
intermediate values in the table.

The tables are in paper format and consist of a large number of pages for each
airport. A number of input parameters then provide values to be read off the
table grid system. See Appendix 7.

By application of the operator’s take off performance tables, and using the lat-
est weather reports received by the aircraft, SHK has calculated the maximum
permitted take off mass for the aircraft for runways 12 and 30 respectively.
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Meteorological conditions: Wind direction/wind speed 120°/8
kt, temperature 9°C, air pressure
(QNH) 1004 hPa,

Maximum permitted take off mass for
runway 12: 69,674 kg,
FLAP OPT 11.2,
Vi1, Vg, V2: 147, 150, 158 kt

Maximum permitted take off mass for
runway 30: 67,956 kg,
FLAP OPT 16,
V1 VR,V2: 139, 145, 152 kt.

The crew’s values according to the load & trim sheet:

Defined take off mass for runway 30: 70,169 kg,
FLAP OPT 11.2

The performance planning for the flight

M.A.P. provided to SHK the load & trim sheet and the balance sheet for the
actual flight, appendices 5 and 6.

SGS at Are/Ostersund provided a copy of the refuelling sheet. The refuelling
sheet shows that the aircraft was refuelled with 15,517 litres (12,530 kg) of fuel,
Jet A-1, before its take off from Are Ostersund airport.

According to the load & trim sheet for this particular flight the “Dry Operating
Weight” was stated as 85,880 Ib (38,990 kg), “Total Traffic Load” as 30,677 Ib
(13,927 kg) and the mass of fuel on board as 38,000 Ib (17,252 kg). The take
off mass was defined as being 154,557 Ib (70,169 kg), the mass of fuel con-
sumed to the destination as 28,705 Ib (13,032 kg) and the mass on landing as
125,852 b (57,137 kg). The margin to the maximum permitted structural take
off weight (underload) was defined as being 1,063 Ib (483 kg). The alternative
landing airport was stated as LTBS, Dalaman Airport.

The number of passengers was stated as 168 + 1 and their mass as 27,187 Ib
(12,343 kg). The distribution between the numbers of adults and children re-
spectively was not entered on the load & trim sheet.

Under the heading SI, Special Information, on the flight crew load sheet there
was a note: RWY 30, FLAP OPT: 11.2, TEMP 10°C. These values may refer to
the performance tables for Are/Ostersund airport runway 30 at the maximum
permitted uncorrected take off mass of 155,620 Ib (70,651 kg). The same value
for the maximum permitted take off mass is also present in the flight crew cal-
culation on the load & trim sheet.

According to the balance sheet for the flight the aircraft balance index before
take off, Loaded Index TOW = 49 and the Mean Aerodynamic Chord, MAC =
7.5% and 10.6% for the landing and take off masses respectively.

After correction for the existing load in cargo compartment 1, the load index at
take off = 41 and the MAC at take off was 8.9%.
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Procedure deviations

Within aviation, and perhaps particularly in the charter sector, most proce-
dure deviations result from unrealistic targets or production conditions. As a
result of this people may create short cuts and/or devise their own solutions in
order to fulfil the task. Most of these solutions are often based on the desire
and motivation to do a good job. Less often, such action results in carelessness
or negligence. These violations are usually divided into two main areas:

Deviations that are brought about by circumstances

Deviations that arise spontaneously, possibly reinforced by lack of time or a
high workload, wherein people who should know better deviate from regula-
tions and standards. Strong goal orientation and motivation can lead to such
deviations occurring, where an individual is often convinced that the deviation
from procedure will not lead to any problems or consequences.

Deviations from routine procedures

Deviations that have arisen among individuals or groups, where the deviation
has become “the normal way to do business”. These deviations arise when
there are recurrent difficulties in carrying out tasks while at the same time
following the procedures that have been established. This type of behaviour
can lead to people accepting and normalising deviations that in time them-
selves become routine. Deviations of this type are often not categorised as
such, but are regarded more as necessary parts of the job in order to get the
work done and meet the production goals.
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Fig.12. “Understanding violations”. lllustration from the ICAO Safety Man-
agement Manual.

Organisationally provoked deviations

A third form of deviation, that is often neglected, is the company’s role in
maintaining the balance between production and safety. As illustrated in Fig-
ure 12, the risks to safety increase as the production objectives are raised. In a
charter company, where marginal operations tend to be standard, the border-
line to violations provoked in the area of operations is often very small.

The work on safety within an airline is not, to a decisive extent, a question of
trying to create an environment in which no errors or mistakes are made, but
rather, in an efficient and conscientious way to identify and trap deviations
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from the established standards within the business. When the production tar-
gets for the business are determined, it is also necessary to define how the
staff, operational and technical resources shall be utilised in order to achieve
the equivalent levels of safety.

ANS Operational deviations report, ANS-DA

An Operational deviations report, ANS-DA, has been issued by air traffic con-
trol at Are/Ostersund showing that lamps forming part of the approach light-
ing for runway 12 were damaged in connection with the take off of KK7434,
Appendix 3.

SGS Safety Report

According to the SGS Safety Report, 29 bags were loaded into cargo compart-
ment 1, 54 into cargo compartment 2 and 80 into cargo compartment 4. The
bags in cargo compartment 1 were not entered into the load & trim sheet
raised by the crew. An SGS representative pointed out to the commander that
there were also 29 bags in cargo compartment 1. The commander replied that
the information on the original load sheet, that was taken on board, would be
corrected. Appendix 4.

Measures taken

e Checklists and speed booklets has been revised in order to secure cor-
rect actions in connection with take off calculations.

¢ New form for written load instructions has been developed and imple-
mented, implying that load in all compartments will be documented
and confirmed by the loading staff for each departure.

e Additional information concerning performance planning was given to
the pilots in the company after this event. Information was also pre-
sented concerning the various alternatives for planning flights if the
maximum permitted take off mass was at risk of being exceeded, i.e. in-
termediate landing for refuelling or the reduction of the load before
take off.

e After this incident the operator’s OPS Manual was supplemented by the
prescribed text concerning the correction of standard masses in certain
cases, and the presentation of mass in both pounds (Ib) and kilograms

(kg).
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ANALYSIS

General assessment of the incident

SHK categorises the incident that occurred as very serious. The fact is that
individual events resulting in the reduction of safety margins or safety factors
do occur from time to time in most types of business. In this particular case,
however, all the margins in respect of the determined safety factors during
take off with this type of aircraft were completely used up. It has been seen
that the aircraft was so low during take off that it collided with ground equip-
ment at a considerable distance from the end of the runway, with a consider-
able risk of an accident.

The risks in connection with what occurred - apart from the obvious one that
part of the aircraft would strike the ground — include the fact that damaged
pieces and/or gravel could have struck the aircraft. As a result of the aircraft
design, with the engines at the far rear of the fuselage, there is always the risk
of ingestion of foreign objects into the engines during collisions while the air-
craft is rolling along the ground or flying at a very low height. In this particular
case there was in increased risk of the ingestion of metal parts and glass from
the lights which had been broken by the aircraft main wheels while passing the
rows of lamps. There was also a risk that the aircraft wheels could have been
damaged during the incident, with puncturing and secondary damage to the
hydraulic systems as a result.

The business

General

The operations with MD-83 aircraft in charter traffic by this particular com-
pany make up only a small part of its business, which is otherwise dominated
by air taxi operations. There are also differences in the business management
of the operations, where the charter part is usually based on contracts of vary-
ing scope.

The arrangements and contract descriptions obtained by SHK are of the nor-
mal type for the branch and do not show any deviations of a negative charac-
ter. Seasonal variations regarding the demand for charter business also leads
to variations regarding number of crew. This is reflected in pilot group that is
not homogeneous, consisting of pilots from different backgrounds and with
differing periods for their employment contracts, from permanently employed
to pilots who have been accepted on a short term basis for the season.

This relationship does not in itself necessarily lead to negative consequences
for the business, but does set high demands on the management and safety
guidance within the organisation in order to maintain a high level of flight
safety and to prevent an undesirable culture from being fostered.

Operations management

The recruiting method that preceded the employment of the pilots concerned
in this incident is, according to SHK, an example of the shortcomings in the
way the company deals with safety guidance questions.

In order that safety thinking will be able to be incorporated into and work at
all levels of an organisation, the management of the business must conscien-



2.2.3

224

37

tiously and purposefully lead from the front. The extent to which safety is pri-
oritised as a goal in relation to other goals, such as production, is an important
dimension of the culture in a business with high safety requirements. If the
demand for production is too great, there may be a risk that the work is done
with smaller safety margins and that both staff and material are exposed to
greater strain. It could be said that the business in this particular company is
run with production targets that are often based on marginal operational con-
ditions.

In all flight safety work the procedures must be founded on the managements
understanding of the priorities that are required to run a safe business. With-
out signals from the business management that flight safety has the highest
priority, the risk arises for other prioritisation, with possibly reduced flight
safety levels as a result.

So that the work of flight safety shall have the desired effect, it is obviously
unsatisfactory if the company management bypasses prescribed procedures
within the flight operations department and instead prioritises the implemen-
tation of a business agreement.

Documentation and training

The operational documentation provided to SHK shows no significant defi-
ciencies. The standard values used for the calculation of the mass of passen-
gers and baggage are in accordance with the applicable regulations.

The parts of the training that are performed under the aegis of the company
cover the basic requirements in accordance with the regulations for these types
of company courses. Considering the circumstances that surround the charter
business of the company, the incident that has now occurred should motivate
the company to reinforce its company training with the aim of achieving a high
and consistent level of safety consciousness in respect of the implementation
of its operations. Among these circumstances the following should specially be
noted:

e seasonally employed pilots from varying backgrounds,
¢ ahigh proportion of performance-related marginal operations,
e the charter business only forming a minor part of the company.

Itis also SHK’s understanding that an increased effort to achieve a common
view in respect of production and safety issues would provide a more robust
platform for flight safety.

The commander’s own understanding of certain questions — including LMC,
the effect on performance of air conditioning and the rotation technique —
shows that training can be reinforced and supplemented within these areas.
Not least is this important considering that such training can serve as a barrier
against unwanted deviations, whether situation or procedurally generated,
arising within the business.

Operational procedures

Calculation of performance, mass and balance

The system used by the company for performance calculations is paper-based
and set up in tabular form. Inspection shows that both the structure and the
presentation of the tables are satisfactory. Nor have any errors been found in
the particular parts of the tables that were used in the course of the incident.
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In most charter flights the mass and balance calculations are performed
manually by the crew before departure. The derivation of such a result comes
from many calculations of different types, where such factors as the index
value must first be extracted from the tables.

It can however be said that the table values are often the source of errors. The
actual performance tables involved consist of a considerable number of pages
for each airport, with the values shown in very small text, which increases the
risk of confusion and/or errors. An alternative to the manual calculation pres-
ently used is a computer-based performance calculation system. This system
can with advantage be combined with similarly computer-based systems for
calculating the mass and balance of aircraft. A transfer to this type of system
has normally the effect of increasing the overall level of flight safety.

Handling and loading procedures

In this particular incident all the loading instructions were given verbally from
the flight crew to the ground staff. Confirmation from the ground staff after
loading had been completed — which provides the basis for calculating part of
the load result — was also provided verbally.

SHK can see that there were differing understandings of the wording of these
statements, and considers that as a consequence of this there ensued an error
in the results, in respect of both mass and balance. The incorrectly calculated
balance result could have had an effect on the events during take off, since the
aircraft trim system was set for a more rearward centre of mass than that
which applied in reality. According to the currently applicable JAR-OPS 1.625,
the person responsible for loading the aircraft should also with a written signa-
ture confirm that the actual load — and its distribution — agree with the infor-
mation on the load sheet. This did not happen in the case of this particular
flight, probably because different information concerning the load in cargo
compartment 1 was given by the ground staff and the commander respectively.

From a flight safety aspect it is advisable for a written result always to be used
in this kind of procedure, in respect of both the loading instructions from the
flight crew and the confirmation of the completed task by the ground staff.
Apart from the fact that a written instruction is less likely to be misunderstood,
this also means that the procedure can be documented by means of saved cop-
ies.

Conditions

The aircraft

SHK finds no reason to question the aircraft weight status or the information
concerning the mass and balance index. The investigation also showed — in the
first place by analysing the data from the aircraft flight recorder — that the air-
craft engines and other technical systems operated normally during the inci-
dent. No technical faults in respect of the aircraft technical or operational sys-
tems were identified before or after the incident.

It is therefore improbable that any technical fault or other abnormality af-
fected the conditions in the case of the incident that occurred.
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Personnel information

The cockpit crew at the time of the flight was not employed in accordance with
the normal procedures of the company. The normal procedures for employ-
ment were in this case set aside by a request from the aircraft owners. A selec-
tion process means that a company, in accordance with established criteria,
selects those candidates who best meet the profile that has been defined. For a
company it is important to ensure that the candidates understand — and are
able to accept — the safety culture and the operational quality thinking that
have been implemented in the company and its employees.

In this particular case the crew were employed as a result of the terms in a
business arrangement, which was on completely different grounds than the
procedures that would otherwise apply. The flight operations management in
the company had not been able to interview and/or test these specific pilots,
which in the view of SHK showed a lack of understanding of the flight safety
issue between the company management and its flight operations department.

Taking on pilots who had not been formally approved by the flight operations
department means, apart from a risk factor that is difficult to assess in respect
of a different flight safety attitude by the individual than that shown by the
company, that the respect of the integrity of the flight operations department
could become devalued among the other pilots in the company.

A factor that should also be taken into account is that charter operations are
usually very marginally operative. The flights normally mean that the aircraft
is fully booked so that take off is often performed at or close to the maximum
permitted take off mass. This condition obviously sets high demands on the
safety consciousness of both the operational management and the pilots. In
the view of SHK it is therefore particularly important in the case of a charter
operator for the selection method to employ pilots the be applied correctly in
order to maintain flight safety.

The primary planning of the flight

The planning by the flight crew of the flight on that particular day can be cate-
gorised as a standard task for a company operating charters. The calculated
load figures were part of the information supplied to the flight crew before the
flight. In the weather forecast that was received before departuree from Tur-
key, the conditions were good for being able to take off from Are/Ostersund
with a full load. The forecast stated a wind at 280° at a speed of 9 knots, which
with the calculated use of runway 30 should have permitted a take off without
problems with a full payload, i.e. passengers and baggage. Apart from the fa-
vourable wind, the use of runway 30 was preferable, due to the better basic
performance conditions, since there were no obstacles in the climb out

sector.

The weather enroute and at the destination was also satisfactory and no delays
nor traffic disturbances had been advised. It is therefore not likely that the
flight crew expected any problems, or expected any planning difficulties before
the forthcoming return flight to Antalya.

According to the interviews with the crew, the approach to Are/Ostersund was
planned according to the forecast, i.e. landing on runway 30. At the first con-
tact with the air traffic control, however, a Met Report was received that
showed a radical change in wind direction and that it was now more suitable
for an approach to and landing on runway 12. SHK considers it probable that
the crew, already at that stage, became aware that the original planning for
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their next flight could no longer be used, and that re-planning with the wind as
it was would be marginal from the performance viewpoint.

The secondary planning of the flight

After the landing, the performance calculations for the forthcoming departure
were carried out by the co-pilot. SHK’s calculations show that the take off
could not be performed within the prescribed safety margins, neither from
runway 12 nor 30, with the take off mass stated on the load sheet in the airfield
and weather conditions at the time. It is possible that the co-pilot - who was
used to doing this task — had overlooked the fact that the mass of the aircraft
would exceed that permitted when the conditions at the time were taken into
account.

During their interviews, neither of the pilots could remember what the wind
direction was. The co-pilot then used zero wind in his take off planning. SHK
considers it improbable that both pilots had in such a short time forgotten the
current wind direction when they had only just landed. It is therefore possible
that the knowledge that some passengers and/or baggage would have to be left
behind in order to perform the take off, the conditions for re-planning the take
off were affected by this.

It can be said that if the prescribed corrections for wind, air temperature and
air pressure, and the mass of the 29 bags were not taken into account, it once
again became possible in theory to take off on runway 30 with a full load.

A possible explanation of the deviations in the calculations could have been
that the crew were being pressured by the production target — the ambition to
take all the passengers and baggage — in the belief that the deviations would
not have any consequences in terms of the take off.

Standard mass and balance values

The operator had permission to use standard masses in accordance with JAR-
OPS 1.620. However, in the company’s approved OM-A, text concerning the
correction of standard masses if deviations from them were expected was
missing, such text being stated in JAR-OPS 1.620 and IEM OPS 1.620(g) and
(h), Appendix 11.

The SHK survey showed that the true mass of the passengers and hand bag-
gage was about 4.6% greater than the figure obtained by calculation based on
standard masses. The difference is however adjudged to be within the margin
of error allowed for performance standards and calculation methods. SHK
thus considers that the criterion for correction of standard masses in accor-
dance with JAR-OPS 1.620 was not met for this flight.

SHK notes that the operator’s load sheet did not contain information concern-
ing the division by passenger categories, adults, children and infants. On the
basis of the survey, however, the division by passenger categories could in ret-
rospect be determined, and the calculation by the crew of the passenger mass
could be confirmed.

At the same time it can be said that the values stated on the load & trim sheet
were correct in respect of the internal and external regulations. In actual fact
the aircraft mass was however 568 kg greater than stated, which can further be
added to the factors that had a negative effect on the take off conditions. There
is however nothing to be gained by speculating on the possible consequences
of this in respect of a longer runway and similar palliatives, since the aircraft
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during the take off in question was already outside the permitted range in re-
spect of performance.

Review of the baggage situation

The investigation showed that the aircraft had taken off with an incorrect load
& trim sheet in respect of the amount of baggage on board. According to the
load details that were verbally given by the ground personnel to the com-
mander, 29 bags had been loaded into cargo compartment 1. In respect of this
the commander remembered differently and claimed that he was only in-
formed about “a few” bags in cargo compartment 1, and that he would himself
make the necessary correction.

It is the view of SHK that the lack of written documentation prevents a com-
pletely certain standpoint in respect of the number of bags. The loading of 29
bags in cargo compartment 1 has however been confirmed by the participating
ramp personnel at the airport. It can also be established that the commander
told the personnel that he would “correct it later”. In the interview, however,
he stated that no correction had been made, since according to the company
regulations such a correction would not be needed for values of less than 500
kg.

The information in the company manual did not however include such an ex-
ception. The only pertinent mention in the instructions was that a new load &
trim sheet would not have to be drawn up if the change was less than 500 kg.
The altered values should however always be added in as LMC on the original
load & trim sheet. According to SHK the commander’s knowledge of this con-
dition was not satisfactory.

The take off

Preparations for take off

The crew requested and obtained a Met Report that contained wind informa-
tion showing that there was a tail wind on runway 30. The request also in-
cluded the information that they wanted to take off on runway 30 for perform-
ance reasons. Excluding corrections for wind, temperature and air pressure,
runway 30 generally allowed for a greater take off weight than runway 12 due
to the slope and obstacle circumstances in the climb out direction from runway
12.

The current weather conditions were issued about 23 minutes before take off.
If the pilots had not earlier received correct wind information (the perform-
ance calculations were based on zero wind), they now had the chance to cor-
rect the calculations, taking into account the actual wind. Such an alteration
was however not made, so the original calculation remained as the basis for
take off.

The 29 bags in cargo compartment 1 mainly affected the aircraft balance state
and trim setting. The setting of the horizontal stabiliser (tail plane) had proba-
bly been adjusted in accordance with the information on the load & trim sheet,
i.e. assuming that cargo compartment 1 was empty. This meant that the air-
craft was felt as being nose heavy during rotation. The additional mass of the
bags did not however affect the take off distance and climb out as much as the
other factors which had not been corrected.
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When KK 7634 taxied out for take off it was with a flight deck crew who were
probably conscious of the aircraft being “heavy”, i.e. that the maximum per-
mitted take off mass, in respect of the prevailing conditions, was exceeded.

Initiation of the take off sequence

The take off was performed statically, which is the normal procedure for per-
formance-limited take offs. The aircraft was positioned about 30 metres from
the beginning of the runway, which is in accordance with the conditions for the
performance calculations.

The air conditioning system was switched off before take off, according to in-
formation from the commander in order to increase the available thrust from
the engines. This procedure is used for some types of aircraft and may, in cer-
tain cases, permit a greater take off mass according to the correction methods
in the aircraft performance base. However, the performance base for this par-
ticular aircraft type does not contain information (N/A) for a performance
correction with disconnected air conditioning systems. SHK assesses however
that a certain performance advantage could have been obtained at take off due
to this action. However, this action also indicates that the commander was
aware that the take off would be marginal and that all available power would
be needed.

The missing correction for tail wind and thereby the exceeding of the maxi-
mum permitted take off mass meant that neither the flap position nor the
speeds for aborted take off, rotation or climb out could be obtained from the
performance tables. The flap position and speeds for aborted and continued
take off selected by the crew could therefore have affected the take off se-
gquence and the obstacle margins.

Performance figures are not available outside the aircraft’s normal operational
area, i.e. there was no information concerning flap settings, runway length
requirements and so on for mass in excess of the maximum. SHK can there-
fore not provide any other opinion than qualitatively concerning the safety
margins associated with the flight.

The take off tests carried out by SHK in the simulator also showed that a re-
jected take off from the decision speed V1, would have involved a considerable
risk that the crew not should be able to stop the aircraft before the end of the
runway.

Rotation and lift off

Rotation was initiated at about 151 knots, which is the speed obtained from the
performance tables with the stated conditions in accordance with the load &
trim sheet, without any corrections for wind, temperature or air pressure. The
nose wheel did not lift off until 163 kt, i.e. at 12 kt higher speed than Vg, which
is a higher speed difference than during a normal rotation. During a take off at
the maximum permitted take off mass, the difference in speed between initiat-
ing rotation and nose wheel lifting is normally about 3 kt. Data from the flight
recorder showed that the aircraft rotated at about 2° per second, against the
recommended rate of about 3° per second. The commander remarked that the
aircraft felt nose heavy during take off. Contributing reasons for the slow rota-
tion and the feeling that the aircraft was nose heavy were that the load in cargo
compartment 1 had not been added in, and that the flap position and pitch
trim setting were not set for the true take off mass and balance situation.
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The tail wind and the slow rotation rate meant that the aircraft was further
along the runway than had been predicted by the performance calculations
when the decision speed for an aborted take off and the speeds for rotation
and lift off were reached. The aircraft had also rolled on the main wheels with
the nose wheel off the runway for a much longer distance than during a normal
take off.

The prescribed margins for stopping on the runway if there had been a mishap
during the take off, and the obstacle clearance during climb out on one or two
engines were therefore not available during this particular flight.

The collision with the approach lights

Inspection of the light fittings showed that the deformation of the lamp hous-
ings in the two rows of lights closest to the runway had been caused by the
aircraft undercarriage. The damage to the third row of lights and other damage
to the first and second rows were probably caused by the jet blast from the
engines and pressure waves created by the aircraft aerodynamics while passing
over the approach lights.

SHK estimates, on the basis of data from the flight recorder and the damage to
the light fittings, that the height of the main wheels over the end of the runway
was less than 30 cm.

Analysis of the aircraft mass

The following table shows the mass relationships that applied in the particular
take off. All the values are in respect of take off from runway 30 with the mass
given in kilograms.

Max. permitted
take off mass
according to

Take off mass
according to the
load calculations

Calculated cor-
rect take off
mass. (Including

True take off
mass (with pas-
senger weights

GWC with the by the crew. the baggage in from the sur-
prevailing mete- cargo compart- | vey).
orological condi- ment 1.)

tions.

67,956 70,169 70,536 71,104

The above shows that at take off the aircraft had a mass that exceeded the
maximum permitted according to the GWC for runway 30 by 3,148 kg. There
is however nothing to be gained by trying to recalculate for the greater mass
such factors as the necessary runway length, as a number of other parameters
— of which some are unknown — would affect the resulit.

General

Terms and conditions for charter flying

The circumstances that control the conditions for an operator in the charter
branch usually differ radically from the equivalent conditions for a scheduled
flights operator. Even though some of these have levelled out over time - de-
pendent among other things on aviation deregulation — there still remain im-
portant differences.

The decision by a pilot in a scheduled airline, for technical or operational rea-
sons to cancel, delay or limit the payload for a flight, does not normally result
in any major consequences for the airline. There is usually a good chance that
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the passengers or load can be rebooked on the next flight, or the passengers
can be transferred to another scheduled airline.

The conditions for a charter pilot are obviously the same in respect of the
technical and operational regulations that cover the business. The conse-
quence of a decision, for example for performance reasons, to not carry all the
passengers may on the other hand for a charter operator lead to major eco-
nomical consequences for the company. With only weekly departures from
smaller destinations this can mean that a number of passengers must be re-
booked to scheduled flights to their holiday destination.

Even if the contract is written such that the costs do not lie within areas that
the operator can influence, situations such as that described above often mean
that considerable expenses are also incurred by the operator. Traditionally
charter companies have also been owned by or associated with travel agents,
so that all additional costs are borne by their own businesses.

Production and safety

It is understood by SHK that the incident in the case of this particular depar-
ture from Are/Ostersund was the result of an excessively motivated crew who
tried to complete their task using their own methods. It is hard to imagine that
both pilots should have been unaware of all the factors that were excluded so
as to arrive at the right side of the performance limitations.

The crew prioritised implementation of production in order to complete their
task. It is not improbable that the crew, in their decision to make the flight,
were influenced by the financial consequences that possibly could have been
inflicted on their own company if not all the passengers and baggage could
have been carried or if the flight had been replanned with an intermediate
landing.

This event is an example of a deviation enforced by circumstances, on the
grounds that the production-oriented requirements were not in balance with
the existing operational conditions. The sum total of the deviations outlined in
this report completely exhausted all the safety margins that should be present
at take off in this class of aircraft. The reason that this incident did not develop
into a serious aviation disaster can for the most part be ascribed to fortunate
circumstances.

The incident that occurred should therefore encourage the company to review
its policies, handling and training in respect of the balance between the pro-
duction needs of the business and the established safety levels.

CONCLUSIONS

Findings

a) The pilots were qualified to perform the flight.

b) The aircraft had a valid Certificate of Airworthiness.

¢) The pilots had not been recruited in accordance with normal procedures.

d) The aircraft mass had been established within the prescribed time period.

e) The wind had altered direction by 150° from the forecast direction.

f)  The crew had to change their landing plans from runway 30 to runway 12
on arrival.

g) Runway 30 was the most favourable from the performance viewpoint for
take off planning.
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h) The crew received a Met Report with the actual wind 23 minutes before
take off.

i) The maximum permitted mass of the aircraft for that particular take off
had been exceeded.

j)  The mass of 29 bags in cargo compartment 1 had not been taken into ac-
count.

k) Calculation of the load result was performed manually by the crew.

I) The loading instructions were given verbally.

m) The performance calculations were performed manually by the crew.

n A correction for the tail wind was not performed.

0) A correction for the air pressure was not performed.

p A correction for the temperature was not correctly performed.

g The take off was performed with the air conditioning system switched off.

r) The take off was performed statically.

s) The crew did not have the correct knowledge of LMC.

t) The crew did not have the correct knowledge in respect of the improve-
ment of performance with the air conditioning system switched off.

u) The true mass of the aircraft on take off exceeded the maximum permitted
by the GWC by 3,148 kg.

U) Rotation was initiated when 630 metres of the runway remained.

v) The aircraft rotated more slowly than normal.

w) The nose wheel lifted when 250 metres of the runway remained.

X) The main wheels lifted when 30 metres of the runway remained.

y) The height of the aircraft as it passed the runway threshold was less than
30 cm.

z) The aircraft collided with the approach lights for the opposite runway.

Causes of the incident

The incident was caused by deficiencies in the company’s handling of the bal-
ance between flight safety and production. These deficiencies lead, among
other things, to that take off performance calculations was carried out without
some limiting factors, implying that the aircraft mass exceeded the maximum
allowed under the prevailing conditions.

RECOMMENDATIONS

The Swedish Transport Agency is recommended to increase the number of
SAFA inspections (Safety Assessment of Foreign Aircraft), and in the interna-
tional flight safety community work for that these inspections are completed
with control of the statements regarding operational documentation of the
actual flight. (RL 2009:14e R1)

The Swedish Transport Agency is recommended to work for that the Austrian
Civil Aviation Authority (Austro Control) follows up the work of improvement
within the company in question regarding Safety Management System, em-
ployment routines and training of cockpit crew

(RL 2009:14e R2)
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Transcript of KKK 7434 ATC recording.

The transcript is based on wav files derived from a Nice logger at
Ostersund.

Time: Universal Time Coordinated (UTC).
Local time = UTC + 2 hours

From: Source of message.

TWR - Tower Ostersund

074 - Scandinavian 074

7434 - Atlas Jet 7434

STO - ACC Stockholm

ROL - Airport staff LFV Ostersund
SGS - Scandinavian Ground Services
APT - Airport maintenance

REL - Rescue leader

Rem: Remark

VHF - VHF radio.

TEL - Telephone tower.

PRIV - Conversation of private nature removed.
NAME - Name concealed

Information: Message as interpreted.
[Brackets] - Surrounds transcriber’s comments or additional

information.

(Brackets) - Surrounds information that is highly uncertain.

?? - Denotes information that has not been interpreted
due to disturbances or for other reasons.
? - - Either means a question is asked or that the
transcript is uncertain
Time From | Not | Information

18:31:43 074 | VHF |Ostersund Scandinavian 06, correction
074, flight level 220 descending flight level
100 to OSLAV.

18:31:51 TWR | VHF | God evening Scandinavian 074, set
heading for a 5 miles final runway 12 and
descend altitude 4000 feet, QNH 1004,
transition level 65.

18:32:04 074 | VHF | Descend to 4000 feet, QNH 1004, t-level
65 and heading for 5 miles final 12,
Scandinavian 074.

18:32:12 TWR | VHF | Intention is a visual. Metreport, wind 120
degrees 8 knots, CAVOK, temperature 9.

18:32:19 074 | VHF |Thank you.

18:38:42 074 | VHF | Scandinavian 074, we do have the field in
sight now.
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18:38:46 TWR | VHF | (Scandinavian) 074 cleared visual
approach right hand circuit 12.

18:38:50 074 | VHF | Cleared visual approach right hand
circuit 12, Scandinavian 074.

18:40:40 7434 | VHF | Tower good evening again, this is Atlas
Jet 7434, request.

18:40:47 TWR | VHF | 7434.

18:40:49 7434 | VHF | Sir, ehm, we are requesting the latest
wind and also requesting runway 30 for
departure if possible, due to
performance.

18:40:59 TWR | VHF |Yeah, latest wind 120 degrees 8 knots,
the temperature is 9 and QNH 1004.

18:41:09 7434 | VHF | In this case we will use the runway 30
Sir. 1004 QNH copied, Atlas Jet 7434.

18:41:15 TWR | VHF | 7434.

18:43:52 TWR | VHF | Scandinavian 074 wind 130 degrees 8
knots, runway 12 cleared to land.

18:43:59 074 | VHF |Cleared to land 12 Scandinavian 074.

18:45:38 TWR | VHF | 074 taxi via foxtrot into the apron.

18:45:43 074 | VHF |Via foxtrot to apron, Scandinavian 074.
Good night.

18:45:46 TWR | VHF | Good night.

18:54:50 TWR | VHF | Atlas Jet 7434, tower.

18:54:52 7434 | VHF | Go ahead sir.

18:54:53 TWR | VHF | Are you ready for startup soon? | think
about your slot time, time 1900

18:54:59 7434 | VHF | Yeh, ehm, we are ready for startup sir,
Atlas Jet 7434.

18:55:04 TWR | VHF | Okey, startup, startup is approved.

18:55:07 7434 | VHF | Startup is approved, Atlas Jet 7434.
Thank you.

18:56:30 TEL |[Ringing twice]

18:56:39 STO | TEL |Stockholm.

18:56:40 TWR | TEL |Hello, Ostersund.

18:56:41 STO | TEL |Hi.

18:56:42 TWR | TEL |1l have an Atlas Jet 7434.

18:56:45 STO | TEL |Yes.

18:56:46 TWR | TEL |O5.

18:56:48 STO | TEL |05, then we’ll see where he’ll go. Then
we’ll say that he is clear to the
destination towards PENOR direct and
flight level 310, transponder 7374.

18:57:09 TWR | TEL | 7374, you said PENOR didn’t you?

18:57:12 STO TEL |Yes.

18:57:13 TWR | TEL |Staring with “P”, 310.

18:57:14 STO | TEL |Er, “P”, yes, yes.

18:57:15 TWR | TEL |Yes, I usually spell it out for them.

18:57:17 STO | TEL |Yes, exactly. He, he sounded... thankful
on the way up, anyway.

18:57:24 TWR | TEL |Yes, sure, they have of course... yes,
exactly, they were grateful, they were.

18:57:27 STO | TEL |Yes, thankful for everything.

18:57:30 TWR | TEL |[Laughing] Yes, exactly.

18:57:32 STO | TEL |Yes, but, this will be good.

18:57:33 TWR TEL |Here he comes.

18:57:34 STO | TEL |Yes, that sounds good. Bye.
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TWR | TEL | Good. Bye.

18:58:14 7434 | VHF | Tower Atlas Jet 7434 for taxi.

18:58:17 TWR | VHF | Atlas Jet 7434, via taxiway Foxtrot,
lineup runway 30.

18:58:22 7434 | VHF | Via taxiway Foxtrot we lineup runway 30,
Atlas Jet 7434.

18:58:29 TWR | VHF |And | have the clearance when you are
ready.

TEL |[Ringing once]

18:58:31 7434 | VHF | Go ahead, please.

18:58:33 TWR | VHF | Atlas Jet 7434 cleared to Antalaya via
PENOR, Papa Echo November Oscar
Romeo, flight level 310, squawk 7374.

18:58:48 JOH | TEL |Tower (Name) (wait). [Partly masked by
VHF traffic]

18:58:49 7434 | VHF | Cleared to destination via PENOR, flight
level 310, squawk 7374, Atlas jet 7434.

18:58:57 TWR | VHF | 7434.

18:58:58 TWR | TEL | Tower (Name).

18:58:59 ROL | TEL |(Yes, hi, it's me).

18:59:00 TWR | TEL |Hi.

18:59:02 ROL | TEL |Er, we don’t have a special shift
tomorrow, do we?

18:59:06 TWR | TEL |Yes, | don’t know. Will you check??... |
was going to say you have a holiday, but
that was last week. No, you have nothing
special.

18:59:19 ROL TEL |Yes. No. Good. Did | come too late or too
early??

18:59:23 TWR | TEL |No, no, you can relax.

18:59:27 ROL | TEL |Righto.

TWR | TEL |Yes. Bye.

18:59:28 ROL | TEL | Good. Goodbye.

19:03:55 7434 | VHF | Tower Atlas Jet 7434 ready for lineup and

departure.

19:03:59 TWR | VHF | Atlas jet 7434, runway 30, cleared for
takeoff.

19:04:03 7434 | VHF | Cleared for takeoff runway 30, Atlas Jet
7434.

19:07:37 TEL |[Ringing once]

19:07:40 APT | TEL |Was that the last row of lamps now, eh?

19:07:42 TWR | TEL |Yes, you'll have to darn well go out and
check whether the lights are still there,
you know. (Private)

19:07:46 APT | TEL |Yes. (Private) Yes, but you know, I'm,
I’'m standing here with my stomach
churning.

19:07:50 TWR | TEL |Yes, this, it's terrible to see that, take off,
like.

19:07:53 APT | TEL |Yes (swearing)! Yes.

19:07:54 TWR | TEL |And that | thought that he — it's hard to
see in the dark now, isn't it - but it felt as
if he, took off after the end of the
runway.

19:08:01 APT | TEL |Yes, I'll look to see if | can see anything
up there when | get up there.

19:08:03 TWR | TEL |Aha.

19:08:04 APT | TEL |But now he’s not doing a right turn,
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anyway.

19:08:06 TWR | TEL |Yes, now he’s turning towards Turkey
anyway. (Private) Yes.

19:08:08 | APT | TEL |Yep. (Private)

19:08:14 TWR | TEL |Yes, it's just as exciting every time.

19:08:16 APT | TEL |Yes, yes. But it’s not... not nice, either,
they’ll run to the cars.

19:08:18 7434 | VHF | Tower Atlas Jet 7434 passing 4500 feet,
turning left direct to PENOR.

19:08:25 TWR | VHF | 7434.

19:08:27 TWR | TEL |Yes. Yes. But. [Thoughtful]

19:08:30 APT | TEL |Yes.

19:08:31 TWR | TEL | I'll shut up shop too in a few, ten minutes
or something like that.

19:08:35 APT | TEL |Yes, we’ll close down here and then I'll
come over. I'll see you if you’'ve switched
the lights off, then.

19:08:40 TWR | TEL |Yes, exactly.

19:08:41 APT | TEL |Listen, now I'll switch over the telephone,
so it’'s (Name) tomorrow then.

19:08:44 TWR | TEL |Yes, OK. Have you got the rescue people
there nearby or?

19:08:48 APT | TEL |Oh, yes, | have (Name) here. You could
have a word with him if you want?

19:08:52 TWR | TEL |Yes, do it. Hello.

19:08:53 APT | TEL |Yes, see you. Bye.

19:08:56 REL TEL |Hello, hello.

19:08:57 TWR | TEL |Hello, hello.

19:08:58 REL | TEL |Have you wiped off the sweat?

19:08:59 | TWR | TEL [Yep. (Private)

19:09:01 TWR | TEL |We’ll go out and see if the lights are still
there.

19:09:03 REL | TEL |Yes. Yes, we all stood out here. You're
nearly, you’re nearly, so to say, putting
your trousers on.

19:09:09 TWR | TEL |Sure. Yes but it looked terrible, the take
off that is. Ugh!

19:09:12 REL | TEL |Yes, it wasn’t funny either.

19:09:14 TWR | TEL |No! You have to hope they know what
they’re doing.

19:09:17 REL | TEL |Yes, exactly. He said that (Name), they
didn’t make a right turn this time,

anyway.

19:09:20 TWR | TEL |No, today he went the right way to
Turkey, south. (Private)

19:09:24 REL TEL |Yes, yes, yes.

19:09:25 TWR | TEL |Well, | was thinking about packing this up
in a few, ten minutes or so.

19:09:27 REL | TEL |Yes, do that. About how long did you
say?

19:09:30 TWR | TEL | I'll close in ten minutes.

19:09:32 REL | TEL |Yes, butit’s cool. That's good.

19:09:34 TWR | TEL |Okay. See you then.

19:09:35 REL | TEL |See you then. Yes, goodbye.

TWR | TEL |Bye.

19:09:55 TWR | VHF | Atlas Jet 7434, contact Sweden Control
132.150.
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19:10:02 7434 | VHF | 132.150 Atlas Jet 7434. Have a nice
evening Sir.

19:10:08 TWR | VHF | Goodbye.

19:11:17 TEL |[Ringing twice]

19:11:26 SGS | TEL |Ostersund ??.

19:11:28 TWR | TEL |Hello, (Name) tower.

19:11:29 SGS | TEL |Hello.

19:11:30 TWR | TEL | Do you have any faxes for us today?

19:11:32 SGS | TEL |Er, let’s see. Yes, we do actually. We’ll
just finish them and you’ll get them in a
minute.

19:11:38 TWR | TEL |Yes, that sounds good.

19:11:39 SGS | TEL |Yes. Bye.

19:11:40 TWR | TEL |That's good. Bye.

19:14:07 TEL |[Ringing once]

19:14:09 STO | TEL |Stockholm.

TWR | TEL |Hello, Ostersund.

19:14:10 STO | TEL |Hello.

19:14:11 TWR | TEL | Do you have a Turk with you?

19:14:13 STO | TEL |Wait. (Scandinavian) 395 good evening,
radar contact. What did you say?

19:14:18 TWR | TEL | Do you have a Turk with you?

19:14:20 STO | TEL |If I have a Turk, yes. Atlas Jet yes. He's
on his way south.

19:14:23 TWR | TEL |Yes, it's the right way this time.

19:14:24 STO | TEL | (Private)

19:14:26 TWR | TEL |That’s nice to know.

19:14:27 STO | TEL |Yes, do you want to go home, or?

19:14:28 TWR | TEL |Yes, I think I will actually shut down this
shop for today.

19:14:29 STO | TEL |Yes, do that. Yes, cheers. Bye.

19:14:32 TWR | TEL |Bye.

19:14:33 [End of recording]
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DRS Reference number C07-07837
Safety Report
"r"""r Scandinavian Operations Management Report status Case archived
Date of flight Time of event - Local Alc type Alc reg
09-Sep-07 20:50 OTHER OELRW
Flight number Station from Station to Flight phase Diverted to
KK 7434 OSD AYT
Assessor group Investigator group Inv. level Occurred at station
S-STOKC-Q 3 OSD
Reported by name Department
OSDKP
Title
Passenger handling, other

CDRS Report References

IR07-05704

RAMS data

Operational area Seriousness Risk
SGS C R3
Cause(s)

Inadequate procedures

Description of occurrence

When i received the loadsheet onboard i noticed that load in Cpt1(29 bags) was missing on loadsheet. | pointed out that
for the captain and he told me that it was ok and i got the loadsheet back. Unfortunately we got the loading instruction
verbal from the captain so we dont have a sign LIR for this flt. | got actual load from loadmaster and leaved the load
figures, Cptl 29 bags, Cpt2 54 bags and Cpt4 80 bags directly to the captain.

Conclusion(s)/Comments
This is a matter for Board of Accident Investigation due to other problem/accident with this Airline. Mapjet.

Additional data

Place of occurrence
Place of occurrence: 0OSD Gate: 2

Cause and conseguences
What was in your opinionthe ~ OVERLOAD Passenger inconveniences?
cause to the event?

Flight cancelled: Delay, if any:

Other significant
consequences:

ACMS readout

Additional information (by reporter)

End of safety report. This report was derived from CDRS on 03-December-2007 - 15:00.03.
For questions regarding information in this report, please contact
Scandinavian Airlines, Ph +46 8 797 0000.
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Appendix 7

Be=Brake, C=Climb, F~Field, O=Obstacle, R=V2 Resinction, T=Tyre Speed, A=Takeofl Acc.

GWC MD-80-21 %ITED-219 __MAP ) 17 AUG 0T Pape ESNZ 30 DRY
OSTERSUND MD-80-219/JT8D-219 FLAPS Optimum DRY
ESNZ/OSD —_— Pssniicleel St el
- i . P OQNH: 1013 hPa Aar Cond: On
RWY 30 mf %ﬁ: HRmev  sia Amie. O
ASDA: M00m ADELEV 1233 0
LoA. :mm Sl.DI’E 047%
L _I'crl'urmnnce hmiﬁng Mass (Ibs) with respect to temp and winds - DRYRunw-
OAT | TWI0KT TW S KT 0(Caim) _ 5 “HW I0KT HW ISKT HW 20 KT
B°C | 11730 (108)0 | 155216(110)F 158463 (117)0 (159240 (119) F (8.9][160081 (112) F [B.4] 160832(110)0 | 161495 (110)0
[15.6] 140-146-153 | [11.4] 145-150-150  [9.5] 149-154.163 | 151-155-164 152157-165 | [8.0] 153-158-166 | [7.6] 154-159-167
J°C | 15103 (290 | 1546 (11D F | 1571862 (1150 lsswulm{s:nsws(m]r[sslmmuas)r[ss]_immmmo |
[15.8] 139-145-153 | [11.8] 144-149-158 (9.9) 148-153-162 0-155-163 -136-164 152-157-166 | [7.9] 154-158-167
0°C | 150451 (106) 0 | 153B3A(IIDF  157212(115)0 lswz(us;r[m'nssssoumr[n]'1?#611(79}0mij"ﬁisﬁdwuo[s:]
[16.0] 136-144-152 | [12.2) 143-148-157 [10.3) 148-152-161  149-154-162 150-155-163 152-156-165 153.157.166
T°C | JA9BIZ(10)F | 153121 (LI0)0 156564 (112)0 | 1STASS(1I5)F I5829‘.|'(IlS}F{Qﬁ]'lS'?I!S{II?}F[?l]li?ﬂ?j(l!‘l}FlSS]'
16.2] 137-143-151 | [152) 142-147-155 [10.7] 147-152-160 [10.1] 148-153-161 | 149-154.162 151-155-164 | 152-156-165
6o0 | 149466 (100)F | 152785011000 156230(112)F 157138 (112)F | iSEDE![l[S}F[D.K]158816[??]0[93]159589“]1}!7(87]
(16.3) 137-143-151 | [15.3] 141-147-155 - [10.5] 146-151-160 [10.3] 148-152-161 | 149-154-162 150-155-163 152-156-165
T°C | 1OIA(I0HT | 15245530 | 135022 (110)F | ISGB24(112)F | 157754 (1IS)F ussum;ops]nssm(nnr(n}
[16.4) 137-143-150 | (154] 141-147-154 | [11.0] 146-151-159  (10.5) 147-152-160 | [10.0] 149-153-162 | 150-154-163 | 1511561 18
T0°C | 188786 (1D F | 152129300 | 155620(110)F 136816 (1121F | 15T43D(II)F l58236[?5}0[9?]-159037(1I?]I-{91]
| [16.5] 136-142-150 | [15.5] 141-146-154 | (11.2] 146-151-159 [10.7] 147-152-160 | [10.2] 148-153-161 | 149-154-162 151-155-164
12°C | 148455 (104} F BIR2ENO | 135260 F | 156217 (10 F | 157096 (1) 0 157978 (115)0 158773 (1) F[9.3])!
[16.6] 136-142-150 | [15.6) 140-146-153 | (11.4) 145-150-159 | [10.9) 146-151-160 | [10.4] 148-152-161 | [9.9) 149-153-162 |  150-155-163
TA°C | @R 0 | 15150310 154999 (73) 0 ! 155884 (71) O 156757 (13) O 157678 (115)F (158515 (115) F [9.5]
[16.8] 135-141-149 | [15.7] 140-146-153 [11.6] 145-150-158 | [11.1] 146-151-159 | [10.6] 147-152:160 | (10.0) 145-153-162 | 150-154-163
T16°C | 147870 (64) O N EN0 154670 (73) O '. 155557 (110) 0 | 156464 (112)0 | 157379 (11Z)F 158264 (115) F [9.7)
[16.9) 135-141-149 [ (158 139-145-153_[11.8) 144-149-158 | (11.3] 146-150-159 | [10.8) 147-151-160 | [10.2) 148-153.161 | 150-154-162
T8°C | 147620 (108) F | 150682 (371) O 154362 (110)F | 155256 (108)F | [1S61S6(110)F | 157087 (112)F (158018 (115)F [9.9]
117.0) 134-141-146 | (15.9] 139-145-152 [11.9] 144-149-158 [nq 145-150-159 | [10.9] 147-151-160 | [10.4) 148-152-161 | 149.153-162
05| 147233 (105)F | 13063Z(115)0 154052 (11O)F | 154979 (I1)F | 15SB7S(1I0)F | 156799 (112)F 1516?&'{?5]0"i
(17.1) 134-140-148 | [16.0] 139-144-152 (12.1) 144-149-157 | [11.6] 145-150-158 | [11.1] 146-151-159 | (10.6] 147-152-160 | [10.1] 149-153-161 |
22°C | 146950 (108) F 150272(75)0 | 153714 (N2)F | 154696 (115)F | 155597 (112)F 156477 (75) 1784 (1170 ||
| [17.3] 134-140-148 | (16.1) 138-144.152 | [12.3] 143.148-157 | [11.8] 145-149-156 | [11.3] 146-150-159 | [10.8] 147-151-160 | [10.3] 148-153-161 ||
[Z3°C | 16597(108)0 | 150001 (112)F | 153318 (1IOF | 154376 (75)0 155241 (73) 0 | 156154 (112)Q. || 157074 (115)F |,
| [17.5] 133-139-147 | [16.2] 138-144-151 | [12.5] 143-148-156 | [12.0] 144-149-157 | [11.5] 145-150-159 | (11.0] 147-151-160 | (10.4] 146-152-161
26°C | 146233 (150} F 149584 (157) F 152964 (159) F 153924 (163) F 154861 (165) F 155771 (1630 F | 156704 (165)F
(17.6) 133-139-147 | [16.3] 137-143-15) | [12.7] 143-148-156 [ [12.1] 144-149-157 | [11.6] 145-150-158 | [11.1] 146-151:158 | [10.6] 148-152-160
[38°C | 1As1T(SF | 1770 () F 151201 (159)F | 1S2112(ISTHF | 153020 (159) F 153026 (161)F | 154761 (163)0 |
! |(17.5] 132-138-146 | [16.2] 137-143-150 [15.2] 141-147-154 | [121] 143-148-156 | ) 1.6] 144-149.157 | [11.1] 145-150-158 | [10.6] 147.151-159
|| 305G | 142626 (148)0 | 145808 (1S0)F | 189117 (157)F | 149983 (I58)F | 150831 (1IS1)F | 151704 (IS4)F 1 152604 (157) F
(17.5) 132-138-145 | [16.1] 136-142-149 | [15.1] 141-146-153 | (11.9] 142-147-155 | [11 4] 144-148-156 | [10.9] 145-149-157 | [10.4] 146-150-158
33°C | 0808 (143) F | 143955 (152)0 | TATIZ2(1S4)F | 147919 (152)0 | 148741 (154)0 | 49612 (IS)F | 150501 (IS0)F |
[17.3] 131:137-144 | [16.1] 135-141-148 | [15.0] 140-145-152 | [11.8] 141-146-154 | [11.3] 143-147-155 | [10.7] 144-148-156 | [10.2] 145-149-157
T3°C | 138995 (14N 0 | 142044 (14B)0 | 145145 (143)F | 145938 (146)0 [ 146769 (148} O 147587 (150) O || 148457 (152) F
[17.2] 130-136-144 | [16.0] 135-140-148 [12.1] 140-144-152 | 11.6] 141-145-153 | [11.1] 142:146-154 | [10.6] 143-148-155 | [10.0] 145-149-156
365C | 137216 (139)F | 1ADITA(143)0 143094 (ISO)F | 143893 (152)0 | 144719(157)0 | 145360 (146) Q 46387 (148) 0
(17.0] 130-136-143 | [15.5) 134-140-147 | [11.9) 139-144-151 | [11.4) 140-145-152 [ [10.9) 141-146-153 | [10.4] 142-147.134 | [3.5] 144-148-155 ||
T5°C | 135425 (134 F | 138348 (143)0 | 140063 (1400 141772(148)0 | 142605 (150)0 | 143465 (152)0 [IMA1 (154 F[9.6] |
[16.9] 129:135-142 | (15.8] 134-139-146 | [11.7] 138-143-150 | [11.2] 139-144-151 | [10.7) 141-145-152 | [10.2] 142-146-153 | 143-147-155 |/
s0e¢ | 13T0B (34 F | 136541 (139)0 | 138993 (146)F | 139777 (148)0 | 140383 (I8N0 | 141394 (1460 | 142131 1480
[16.8) 129-134-142 | [15.7] 133-138-145 | (11.4] 136-142-150 | (10.9] 139-143-151 | [10.4] 140-144-152 | [9.9] 141-145-153 | [9.4] 142-146-154
TE2°C | 131998 (130)0 | 134759 (13N F | 137072 (141)0 | 137828(143)0 | 138636 (146 F | 139349(108)0 | 140034 (141) O
| [16.7) 128-134-141 | (15.5] 133-138-148 | [11.2] 137-142-149 | (10.7] 138-143-150 | [10.1] 139-144-151 | [9.6] 141-145-152 | [9.1]142-146-153
| 44°C | 130176 (128)0 | 132888 (134)0 | 135034 (130 | 135797 (I3T) O 136584 (130)0 (137277 (141) F [9.5](137999 (143) F [2.0)
| [16.6] 128-133-140 | [15.5] 132-137:144 [11.1] 136-141-148 | [10.6] 137-142-149 | [10.1] 138-143-150 | 140-144-151 141145182 |
Vdsec | T28407(130)0 | 131065 (130)0  133102(137)F | 133866 (13N F | 134593 (1010 135240 (97) O [9.4]| 135935 (131)0 ||
| (16.5] 127-133-139 | [15.4] 131-136-143 _(10.9] 135-140-147 | [10.4) 137-141-148 | [9.9]) 138-142-149 |  139-143-150 | [B.9] 140-144-151 |
T T TGS (30)F | 129386 (1300 TNE(13)0 | BIET(132)0 | 112375(134) 0 | 133252(13N0 | 13952 (139) 0 ||
[16.3] 127-132-139 | [15.3] 131-136-142 (10.7] 135-139-146 | [10.2] 136-140-147 | (9.7) 137-141-148 | [9.2] 138-142-149 | [8.7] 139-143-150 |,
50°C | 1ZE(125)0 | 1ZMEI(IF | IBBOINF  19686(134)0 | 130661 (M) 0| 131316(132)0 | 131992 (134)0 |
(162) 126-131-138 | [15.1] 130-135-142 [10.4] 134-139-145 _(9.9) 135-140-146 | [9.4] 136-141-147 | [8.9] 138-142-148 | [8.4) 139-143-150
Corrections: Flaps OPT Min acceleration altitude: 2410
A Condt CHT HA
i Anulw MWIO:M WA . i = I
Lm|ill.'.'odh

[1- Flaps, {) - ONH Corr, [HEAD/TAIL) - Wind Corr,

Obstacles included in calculation (from end of Runwu].

Obst distance (m):
Obst height (t):

Engine Fail:

CLP: Climb on 293° o 2200, COT, ENG FAIL: Climb on 293°, At 2500 tum right to 0SS HP. D114.65 OS5 HP: Inbound 297%, right tum.

@ European Aeronautical Group - CM Ver 11 | SCAP Ver: 1.4.1 (08/0672002) | Dataser: MT80219 ;

1.3.7 (0B/01/2002) | ObsiData: 070817_174155
S



. ) Sakkunnigutlatande 1)
g . ‘g Datum Vit dianenummer
% %J S 2007-10-12 2007014161
By, e’ ¥ Ert datum Er beteckning
Terpgst
2007-09-20 L-27/07

Statens haverikommission
Tobias Bjérkman

Box 12538

102 29 STOCKHOLM

Uppdragsgivare

Statens haverikommission, Stockholn

Materialférteckning

Av materialférteckningen framgér #ven anviind metodik.

Undersékningsmaterial

Beteckning Materialbeskrivning

A Prov fran flygplanet OE-LRW.
Beslagsnr: -.
Uppdragsgivarens beteckning: A.
SKL:s materialnr: 200701416101.
Metodik: KT-SF2*, KT-M5*, KT-M51*

STA
nk 2007 -16- 15
ks

1] GO

Bathil or Leeee ot

TENS FAVERIKONSS.:- |

B Prov frin Ostersunds flygplats (reflexkipp).

Beslagsnr: -.

Uppdragsgivarens beteckning: B.

SKL:s materialnr: 200701416102.
Metodik: KT-SF2*, KT-M5*, KT-M51*

Appendix 8

* Standardforfarande (SF) och metoder (M) ingdr i laboratoriets ackreditering enligt ISO/IEC 17023, Fiir
forklaring av kortkodema for anviinda standardférfaranden och metoder hiinvisas till laboratoriets hemsida
pé IntraPolis eller Internet. Onskas mer information kontakta drendeansvarig,

Andamal

Andamalet dr att utréna om firgflagan A Gverensstimmer med Firgen pé reflexkiippen B.

SNEDA,
Statens kriminaltekniska laboratorium - SKL oM 2
581 94 Linkdping « Tel 013-24 14 00 vx « Fax 013-14 57 15 « E-post skl@skl.polisen.se op e

(511
ESERIEL TR




Sakkunnigutlatande 2(2)
Datum Vart diarienummer

2007-10-12 2007014161

Ert datum Er beteckning

2007-09-20 L-27/07

Undersokning

Materialet A utgjordes av en flaga med skikten;

. klarlack (yta)/ orange/ vitt/ klisterliknande skikt

Materialet B utgjorde av ett vitt och orange plastror med skikten;
« Kklarlack (yta)/ orange/ vitt/ klisterliknande skikt/ vit plast

Klarlackskiktet och det klisterliknande skiktet i materialet A 6verensstamde med
motsvarande skikt 1 materialet B, betriffande FTIR-spektra. Det orange skiktet och det vita
skiktet i materialet A dverensstimde med motsvarande skikt i materialet B, betriiffande
firgnyanser, fluorescens och polarisationseffekter.

De orange skikten i materialen A och B fluorescerade anmirkningsvart starkt.

Slutsats

Klarlackskiktet, den orange och vita fiirgen, samt det klisterliknande skiktet i firgflagan A
gverensstammer i undersdkta avseenden med motsvarande skikt pa reflexkippen B.

Handl&ggning

Understkningen har utforts av forste forensikern Anna Emanuelson och férste forensikern
Lars Jaeger.

Frigor betriffande undersékningen och eventuell kallelse till rittegéng stiills 1 forsta hand
till forste forensikern Anna Emanuelson (drendeansvarig/ansvarig handliggare),
direkttelefon 013-24 18 46.

Materialhantering

Materialet dtergér i separat forséindelse.

S

Anna Emanuelson
Forste forensiker

.Es\NEDdc‘.

=S
Statens kriminaltekniska laboratorium - SKL t; ‘?‘w.f g
581 94 Linkdping « Tel 013-24 14 00 vx « Fax 013-14 57 15 » E-post skl@skl.polisen.se tepre”

IS0 UL s



	RL2009_14e.pdf
	Bil 2 n eng
	Time
	From

	18:31:43
	074

	18:31:51
	TWR

	18:32:04
	074

	18:32:12
	TWR

	18:32:19
	074

	18:38:42
	074

	18:38:46
	TWR

	18:38:50
	074

	18:40:40
	7434

	18:40:47
	TWR

	18:40:49
	7434

	18:40:59
	TWR

	18:41:09
	7434

	18:41:15
	TWR

	18:43:52
	TWR

	18:43:59
	074

	18:45:38
	TWR

	18:45:43
	074

	18:45:46
	TWR

	18:54:50
	TWR

	18:54:52
	7434

	18:54:53
	TWR

	18:54:59
	7434

	18:55:04
	TWR

	18:55:07
	7434

	18:56:30
	18:56:39
	STO

	18:56:40
	TWR

	18:56:41
	STO

	18:56:42
	TWR

	18:56:45
	STO

	18:56:46
	TWR

	18:56:48
	STO

	18:57:09
	TWR

	18:57:12
	STO

	18:57:13
	TWR

	18:57:14
	STO

	18:57:15
	TWR

	18:57:17
	STO

	18:57:24
	TWR

	18:57:27
	STO

	18:57:30
	TWR

	18:57:32
	STO

	18:57:33
	TWR

	18:57:34
	STO
	TWR

	18:58:14
	7434

	18:58:17
	TWR

	18:58:22
	7434

	18:58:29
	TWR

	18:58:31
	7434

	VHF
	18:58:33
	TWR

	18:58:48
	JOH

	18:58:49
	7434

	18:58:57
	TWR

	18:58:58
	TWR

	18:58:59
	ROL

	18:59:00
	TWR

	18:59:02
	ROL

	18:59:06
	TWR

	18:59:19
	ROL

	18:59:23
	TWR

	18:59:27
	ROL
	TWR

	18:59:28
	ROL

	19:03:55
	7434

	19:03:59
	TWR

	19:04:03
	7434

	19:07:37
	19:07:40
	APT

	19:07:42
	TWR

	19:07:46
	APT

	19:07:50
	TWR

	19:07:53
	APT

	19:07:54
	TWR

	19:08:01
	APT

	19:08:03
	TWR

	19:08:04
	APT

	19:08:06
	TWR

	19:08:08
	APT

	19:08:14
	TWR

	19:08:16
	APT

	19:08:18
	7434

	19:08:25
	TWR

	19:08:27
	TWR

	19:08:30
	APT

	19:08:31
	TWR

	19:08:35
	APT

	19:08:40
	TWR

	19:08:41
	APT

	19:08:44
	TWR

	19:08:48
	APT

	19:08:52
	TWR

	19:08:53
	APT

	19:08:56
	REL

	19:08:57
	TWR

	19:08:58
	REL

	19:08:59
	TWR

	19:09:01
	TWR

	19:09:03
	REL

	19:09:09
	TWR

	19:09:12
	REL

	19:09:14
	TWR

	19:09:17
	REL

	19:09:20
	TWR

	19:09:24
	REL

	19:09:25
	TWR

	19:09:27
	REL

	19:09:30
	TWR

	19:09:32
	REL

	19:09:34
	TWR

	19:09:35
	REL
	TWR

	19:09:55
	TWR

	19:10:02
	7434

	19:10:08
	TWR

	19:11:17
	19:11:26
	SGS

	19:11:28
	TWR

	19:11:29
	SGS

	19:11:30
	TWR

	19:11:32
	SGS

	19:11:38
	TWR

	19:11:39
	SGS

	19:11:40
	TWR

	19:14:07
	19:14:09
	STO
	TWR

	19:14:10
	STO

	19:14:11
	TWR

	19:14:13
	STO

	19:14:18
	TWR

	19:14:20
	STO

	19:14:23
	TWR

	19:14:24
	STO

	19:14:26
	TWR

	19:14:27
	STO

	19:14:28
	TWR

	19:14:29
	STO

	19:14:32
	TWR

	19:14:33

	Bil 3 n
	Bil 4 n
	Bil 5 n
	DokBil 6 n
	Bil 7 n
	Bil 8 n

	RL2009_14e
	RL2009_14e.pdf
	Bil 2 n eng
	Time
	From

	18:31:43
	074

	18:31:51
	TWR

	18:32:04
	074

	18:32:12
	TWR

	18:32:19
	074

	18:38:42
	074

	18:38:46
	TWR

	18:38:50
	074

	18:40:40
	7434

	18:40:47
	TWR

	18:40:49
	7434

	18:40:59
	TWR

	18:41:09
	7434

	18:41:15
	TWR

	18:43:52
	TWR

	18:43:59
	074

	18:45:38
	TWR

	18:45:43
	074

	18:45:46
	TWR

	18:54:50
	TWR

	18:54:52
	7434

	18:54:53
	TWR

	18:54:59
	7434

	18:55:04
	TWR

	18:55:07
	7434

	18:56:30
	18:56:39
	STO

	18:56:40
	TWR

	18:56:41
	STO

	18:56:42
	TWR

	18:56:45
	STO

	18:56:46
	TWR

	18:56:48
	STO

	18:57:09
	TWR

	18:57:12
	STO

	18:57:13
	TWR

	18:57:14
	STO

	18:57:15
	TWR

	18:57:17
	STO

	18:57:24
	TWR

	18:57:27
	STO

	18:57:30
	TWR

	18:57:32
	STO

	18:57:33
	TWR

	18:57:34
	STO
	TWR

	18:58:14
	7434

	18:58:17
	TWR

	18:58:22
	7434

	18:58:29
	TWR

	18:58:31
	7434

	VHF
	18:58:33
	TWR

	18:58:48
	JOH

	18:58:49
	7434

	18:58:57
	TWR

	18:58:58
	TWR

	18:58:59
	ROL

	18:59:00
	TWR

	18:59:02
	ROL

	18:59:06
	TWR

	18:59:19
	ROL

	18:59:23
	TWR

	18:59:27
	ROL
	TWR

	18:59:28
	ROL

	19:03:55
	7434

	19:03:59
	TWR

	19:04:03
	7434

	19:07:37
	19:07:40
	APT

	19:07:42
	TWR

	19:07:46
	APT

	19:07:50
	TWR

	19:07:53
	APT

	19:07:54
	TWR

	19:08:01
	APT

	19:08:03
	TWR

	19:08:04
	APT

	19:08:06
	TWR

	19:08:08
	APT

	19:08:14
	TWR

	19:08:16
	APT

	19:08:18
	7434

	19:08:25
	TWR

	19:08:27
	TWR

	19:08:30
	APT

	19:08:31
	TWR

	19:08:35
	APT

	19:08:40
	TWR

	19:08:41
	APT

	19:08:44
	TWR

	19:08:48
	APT

	19:08:52
	TWR

	19:08:53
	APT

	19:08:56
	REL

	19:08:57
	TWR

	19:08:58
	REL

	19:08:59
	TWR

	19:09:01
	TWR

	19:09:03
	REL

	19:09:09
	TWR

	19:09:12
	REL

	19:09:14
	TWR

	19:09:17
	REL

	19:09:20
	TWR

	19:09:24
	REL

	19:09:25
	TWR

	19:09:27
	REL

	19:09:30
	TWR

	19:09:32
	REL

	19:09:34
	TWR

	19:09:35
	REL
	TWR

	19:09:55
	TWR

	19:10:02
	7434

	19:10:08
	TWR

	19:11:17
	19:11:26
	SGS

	19:11:28
	TWR

	19:11:29
	SGS

	19:11:30
	TWR

	19:11:32
	SGS

	19:11:38
	TWR

	19:11:39
	SGS

	19:11:40
	TWR

	19:14:07
	19:14:09
	STO
	TWR

	19:14:10
	STO

	19:14:11
	TWR

	19:14:13
	STO

	19:14:18
	TWR

	19:14:20
	STO

	19:14:23
	TWR

	19:14:24
	STO

	19:14:26
	TWR

	19:14:27
	STO

	19:14:28
	TWR

	19:14:29
	STO

	19:14:32
	TWR

	19:14:33

	Bil 3 n
	Bil 4 n
	Bil 5 n
	DokBil 6 n
	Bil 7 n
	Bil 8 n




