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The Transportation Safety Board of Canada (TSB) investigated this occurrence for the purpose
of advancing transportation safety. It is not the function of the Board to assign fault or
determine civil or criminal liability.
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Summary

On 31 March 2007, a Volga-Dnepr Airlines Antonov AN 124-100 (registration RA-82078,

serial number 38718017006) was being operated as VDA 2100 on a flight from Greer,

South Carolina, United States, to Gander, Newfoundland and Labrador. On arrival in Gander,
the crew completed an approach to Runway 03/21. The aircraft touched down at 0216
Newfoundland daylight time but was unable to stop before reaching the end of the runway. It
departed the left side of Runway 03/21 near the departure end and came to rest approximately
480 feet off the runway surface, facing the opposite direction. Several edge lights along the
runway were broken. The nine crew members and ten passengers on board the aircraft exited
without injury. Aircraft damage was limited to cuts in the aircraft tires.

Ce rapport est également disponible en francais.



Other Factual Information

The operating crew on duty during the incident flight comprised one captain, the first officer,
two flight engineers, one navigator, and the radio operator. Another captain, a flight engineer,
and a navigator were also on board but were not operating as crew at the time. The flight crew
members were appropriately licensed and certified for the flight. The operating captain, who
was at the controls for the landing, had flown into Gander approximately 35 times previously.

The aircraft was within the prescribed weight and centre of gravity limits and there were no
mechanical malfunctions with the aircraft.

There are two asphalt runways at the
Gander Airport. Runway 03/21 is 10 200 feet
long by 200 feet wide. There is a 0.34 per
cent upslope when landing on

Runway 03/21. Runway 13/31 is 8900 feet
long by 200 feet wide. There is a 0.50 per
cent downslope when landing on

Runway 13/31. Runways 03/21 and 13/31
are each serviced by an instrument landing
system (ILS) precision approach.

The Volga-Dnepr Airlines Flight 2100

(VDA 2100) had departed Greer,

South Carolina, United States, at 2236
Newfoundland daylight time.! The en-route
portion of the flight was uneventful. Before
descent into Gander, it had been decided to approach and land on Runway 03/21, the longer of
the two available runways. The Volga-Dnepr Airline crews, who were frequent visitors to
Gander, usually used the longer runway if conditions permitted.

Photo 1. AN 124-100, registration RA-82078

Approaching Gander, the crew listened to the automatic terminal information service (ATIS)
information “Oscar” for the Gander Airport issued at 0134. The ATIS broadcast included the
following information: surface wind 325° true (T) at 2 knots; visibility 1% statute miles; ceiling
800 feet overcast; temperature -1°C, dew point -2°C; and that Runway 13/31 was the active
runway. Also included in the ATIS was the 2306 runway surface condition (RSC) report which
indicated that both runways were bare and wet on a 180-foot centreline. This RSC report, taken
by Gander ground personnel, had been issued approximately two and one-half hours before the
arrival of VDA 2100.

Radar vectors to the initial approach fix for a straight-in instrument landing system (ILS)
approach to Runway 03/21 were requested by the crew.

1 All times are Newfoundland daylight time (Coordinated Universal Time minus two and
one-half hours) unless otherwise specified.
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At 0204, 12 minutes before touchdown, the flight crew received the Gander 0202 special
weather observation which contained the following: surface wind from 320°T at 2 knots;
visibility 1% statute miles in light snow; ceiling broken at 600 feet, overcast at 1800 feet;
temperature -2°C, dew point -2°C; and altimeter 29.49 inches of mercury. The English language
ATIS would have been copied and then translated into Russian by the radio operator before
being passed to the flight crew who at the time were preparing for the approach. The flight
crew did not inquire whether or not a more recent RSC report was available and it could not be
established if they were aware that snow was falling at Gander.

The crew carried out an autopilot-coupled straight-in ILS approach to Runway 03/21 and
visually acquired the runway lights at about 600 feet above ground level. The autopilot was
disengaged just before decision height. The aircraft was manually flown by the captain and the
runway threshold was crossed at about 50 feet above ground level.

The touchdown airspeed was 140 knots (14 knots below the planned airspeed). The aircraft
main landing gear touched down at approximately 3400 feet from the runway threshold which
reduced the stopping distance available to 6800 feet. The normal touchdown point for aircraft
landing off an ILS glide path is about 1000 feet beyond the runway threshold. Until the aircraft
touches down, wheel braking, wing spoilers, and reverse thrust are not available to slow the
aircraft.

About three seconds after touchdown, the aerodynamic wing spoilers were deployed and
maximum reverse thrust was selected. Wheel braking was first applied by the captain, who was
then assisted by the first officer. This brake application was initiated five seconds later than the
planned brake application speed of 135 knots, leaving only 4800 feet of runway available for
stopping the aircraft. Braking effectiveness was poor. The anti-skid system was functioning
during the landing roll, indicating that there was low friction between the tires and runway
surface.

Both the spoilers and thrust reversers remained deployed until the aircraft came to a stop.
However, 17 seconds after touchdown, reverse thrust was reduced at 75 knots for a period of
approximately 15 seconds before maximum reverse was re-applied and maintained until the
aircraft came to a stop. The initial reverse thrust application was consistent with the technique
used for previous landings, indicating normal actions by the crew. Thrust reversers for this
aircraft have very little effect when used below 90 knots.

At 31 seconds after the touchdown, there was a marked decrease in the rate of deceleration
without any apparent change in the aircraft’s configuration. At this time, maximum reverse
thrust was re-applied. No cause for the deceleration decrease could be determined.



During the latter part of the landing M:lgneﬁic
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aircraft would not stop on the runway.
The aircraft was intentionally steered
toward the left side of the runway to —
avoid colliding with ILS equipment
located off the departure end of the i
runway. The aircraft departed the left
edge of Runway 03/21, near the runway
end at about 35 knots. The aircraft
rotated to the left and came to rest
approximately 480 feet from the runway
end with the aircraft oriented nearly
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The controller in the Gander control
tower was notified of the overrun by
airfield maintenance personnel at which
point the controller activated the crash
alarm. Airport rescue and fire fighting
(ARFF) personnel responded to the
aircraft with three vehicles from the
airport fire station. The drivers of the vehicles encountered slippery driving conditions while en
route to the aircraft. An RSC report issued at 16 minutes after the occurrence indicated that
Runway 03/21 had a trace of wet snow on a 180-foot centreline. Snow removal personnel and
equipment were only clearing and sweeping Runway 13/31 before the occurrence since it was
the active runway.

Figure 1. Final position of aircraft

Aircraft RA-82078, which was involved in the present occurrence, was also involved in a
runway excursion incident at Trenton, Ontario, in 1996 (TSB report A96H0006). In 1998, another
AN 124 aircraft operated by Volga-Dnepr Airlines was involved in a runway excursion during a
landing on Runway 13/31 at Gander Airport. More recently, on 09 November 2007, RA-82078
landed long and was involved in another runway excursion at Gander Airport (TSB

report A07A0135).

Runway friction at Gander is measured by a decelerometer mounted in a test vehicle. This
instrument measures the decelerating forces acting on the vehicle when the brakes are applied.
The instrument’s readings are taken intermittently from the threshold to the end of the runway
and from these readings an average is calculated. The readings taken are graduated in decimal
increments from zero to 1.0 with 1.0 being the equivalent of a dry, hard surface runway and
zero representing a runway that offers very little or no wheel-braking effectiveness, such as
when completely covered in a smooth layer of ice. These numbers are referred to as the



-5-

Canadian runway friction index (CRFI). It is an International Civil Aviation Organization
(ICAO) recommendation that runway surface condition reports be provided for each third of
the runway.

Runway friction readings are not taken, and a CRFI is not provided, to air traffic services or
pilots when the runway surface is simply wet with no other type of contamination present.
CRFI measurements were not taken during the 2306 RSC because the surfaces of both runways
were bare and wet and there was no accumulation of snow.

A CRFI measurement was taken on Runway 03/21 at 12 minutes after the incident. A total of

19 readings were taken ranging from decimal 32 near the halfway point on the runway to
decimal 59 near the end. The average of all 19 readings was decimal 48. The minimum
operating CRFI for the AN 124 type aircraft is decimal 47. Although the Russian flight crew
members of VDA 2100 were more familiar with airports that provided runway friction index
measurements for each one-third section of the runway length instead of an average for the
entire runway length as is the Canadian airport practice, the captain on this particular flight had
landed in Gander on 35 previous occasions.

Analysis

There were no mechanical failures that contributed to the occurrence. Therefore, the analysis
will focus on the awareness of runway conditions, the runway touchdown point, the delay in
wheel braking, and the reduction in aircraft deceleration.

The ATIS report received by the crew indicated that Runway 03/21 was bare and wet and that
Runway 13/31 was the active runway. Twelve minutes before landing, the crew received a
special weather observation indicating that light snow was falling. The fact that the latest
weather observation was a special report and was reporting snowfall should have alerted the
crew that weather conditions had changed and therefore the runway selected for landing may
be contaminated. However, the crew did not request an updated RSC report.

Runway 13/31 had been designated as the active runway since the winds were light from the
west. Active runways are chosen for various reasons such as surface wind direction, the
predominate direction aircraft are approaching from, and taxi distance. Snow removal
personnel and equipment were maintaining only Runway 13/31 before the occurrence.

The aircraft touched down approximately 2400 feet beyond the normal touchdown point
(3400 feet minus 1000 feet). The fact that the aircraft touched down long and at an airspeed

14 knots below the planned airspeed indicates that the aircraft floated this additional distance
before touchdown. Considering that the runway was contaminated with snow, the reduced
stopping distance available greatly increased the chance of the aircraft being unable to stop on
the remaining runway.
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Wheel braking was applied by both pilots five seconds after the planned brake application
speed of 135 knots. This brake application occurred 2000 feet after the touchdown point, leaving
only 4800 feet of runway available for stopping the aircraft. The fact that both pilots were
attempting to apply brake pressure simultaneously may indicate that both pilots were
concerned about the stopping distance remaining.

Analysis of the recorded aircraft flight data indicated that the initial rate of deceleration may
have been sufficient to stop the aircraft before the runway end. The crew did use reverse thrust
after touchdown; however, it did not maintain maximum available reverse thrust until ensured
of stopping on the available runway. Even though reverse thrust has little effect below 90 knots,
that limited effect and the absence of residual forward thrust during the 15 seconds the idle
power setting was restored may have been enough to prevent a runway overrun.

The following TSB Engineering Laboratory report was completed:
LP 032/2007 - FDR Analysis

This report is available from the Transportation Safety Board of Canada upon request.

Findings as to Causes and Contributing Factors

1. The aircraft touched down approximately 2400 feet past the normal touchdown point;
this greatly reduced the available stopping distance.

2. The contaminated runway surface condition increased the distance required to stop
the aircraft.

3. The delay in the application of wheel brakes combined with the failure to maintain
maximum available reverse thrust until it was ensured that the aircraft would stop on
the remaining runway contributed to the overrun.

Safety Action Taken

Volga-Dnepr Airlines has made arrangements with the Gander International Airport Authority
to have, upon request, Canadian runway friction index (CRFI) reporting for each third of the
runway.

Following this accident, Volga-Dnepr Airlines completed its own investigation and developed
an in-house dedicated safety assurance program for the company’s intensive flight operations
via Gander Airport for the 2007-2008 season. It believes that the program will become
permanent.

Volga-Dnepr Airlines is in the process of compiling a reliable table for translation of
CRFI values into the friction coefficient. A table will be ready by the beginning of the next
winter season operations (2008-2009).
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A TSB Aviation Safety Information letter (A07A0029-D1-L1) has been sent to Transport Canada
regarding Canadian differences with International Civil Aviation Organization (ICAO)
recommended practices for reporting runway friction measurements.

This report concludes the Transportation Safety Board's investigation into this occurrence. Consequently,
the Board authorized the release of this report on 01 May 2008.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


