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NATIONAL TRANSPORTATION S8AFETY BOARD
WASHINGTON, D.C. 20894

AIRCRAFT ACCIDENT HEPDRT

Adipted: August 9, 1004 N —
M% - mg' lgg_’*ﬂ- —— 18 - BT

EOREAN AIR LINES McDONNE!LL DOUGLAS DC-10-34, HLI339
SOUTHCENTRAL AIR PIPER PA-$1-350, N35206
ANCHORAGE, ALASKA
DECEMBIER 23, 1983

BYNOPSIS

At 1406 Yukon standard time, on December 23, 1983, Korean Air Lines Flight
084, a scheduled cargo flight from Anchorsge, Alaska, to Log Angnles, Californla, collided
head-on with SouthCentral Alr Flight 59, & scheduled commuter flight from Anchorege to
Kenai, Alaska, on runway 6L-24R at Anchorage International Alrport. Both flights had
filed instrument flight rules flight plans, and instrument meteorological aconditions
prevailed at the time ol the accident. The SouthCentral Air Piper PA-31-350 wes
destroyed by the collisior. .inpact, and the Korean Alr Lines MeDonnell Douglas DC~10-30)

was destroyed by impact and postimpect fire. Of the eight pessengers aboard Plight 59
three wers sllg{tly injured. The pilvt was not injure?.h e three erewmemlll)%rs of

Flight 034 sustained sericus injuries,

The Hational Transporiation flafety Board determines that the probable causes
of the asccldent were the failure of the pilot of Korean Alr Lines Flight 084 to follow
acespted proceduras during taxi, which caused him to become disoriented) while selecting
the runways the failure of the piiot to use the compass to oonfirm his position; and the
decision of the pilot to take off when he was ursure that the aireralt was positioned an
the correct runway. Confributing to the accident was the fog, which reduced visibility to
u point that the pilot could not sscertaln his position visually and the control tower
personnel could not assist the pilot. Also coentributing to the accident was a lagck of
legible taxiway and runway signs at several intersections passed oy Flight 084 while it was
taxling.

1. FACTUAL INFORMATION
.1 History of the Fliaht

On Devesber 23, 1983, the pilot of SouthCentral Alr Fiight 58 (ECA 49), a
Piper PA-31-350, filed an instrument flight rulea (IFR) flight plan for & scheduled
domestic passenger flight from Anciorage, Alaske, to Kenal, Alaska, with a requosted
sltituda of 2,000 foat. 1/ At 1316:36, %l SBCA 80 wag cleared to Honai via an Anshorege
elght departure, as f{iled, and to malntain 2,000 feot., When the clearance delivery
controller advised himm while still parked at the terminal gete to expect a delay (o his
departure time until 1244 because of dense ground fog, the pilot shnt down the engines
and returned with his pesvengers to the terminal buildieg, The pilot and the psssengers
later reboarded the airplene, and the pllot resiarted the engines. Hoe oalled the tower at
1234:47. At 1244010, clesrance deiivery switched BCA 49 to the ground control
frequency, - :

37 ANl altitude and terraln elevations reforred to in this report are imean sea jevel unless
otherwise indicated. |
2/ Al times sre Yukon Btandard Time baset on the 24-huur elock unless cthervise notad.
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At 1339:36, after about an howr's delay at his parking spot, the pilot of 8CA 59
requested taxi clearance since the runway visual range (RVR) had begun to improve. SCA
pilots need a minimum of 1,800 feet RVR for takeoff ut Anchorage. The pilot was given
the option of departing via runway 6 right (8R) or runway § left (BL). The pilot elected to
use the full length of runway 8L for hig departure in acrordance with company policy. He
reported to the ground controller pussing the approach end of runway 32 at 1343:17, and
he reported arriving at taxiway W-3 at 1344:08. (See figure 1.)

At 1344118, the pilot of SCA 39 reported on the local control frequency that
he was holding short of runway 61, and that he would be ready for departure as soon as the
RVR improved to 1,800 feet. The local controller responded ", . . it's not quite there yet,
we got a thousand, I'll let you know when it comes up."

The flighterew of Korean Alr Lines Flight 084 (KAL 084), a MeDornell Duuglas
DC-10~30, filed an IFR fiight plan for a scheduled cargo flight from Anchorage to Los
Angeles International Alrport, Callfornia, en . yember 23, 1983. The requested flying
altitude was Flight Level 330, 3/ At 1352, the Anchorage air traffic control tower
clearance delivery controlier cleared KAIL 084 to Loz Angules via an Anchorage eight
departure, the filed route, end toid the flightorew to expect Flight Level 330 after
departure. | |

from the cargo ramp of the

_ taxi clearance. 'The ground

option of departing the airport via runway 32 or runway 6R.

The operating specifications for KAL stated that a prevailing viaibility of 1/4 mile was

required for takeoff on runway 32 and that a reading of 360 feet on the touchdown zone,

midfield, and rollout RVR transmissormetors was required for takeof! on runway 8R. The

captain selected runwey 32 and, at 1387:37, the ground controller olesred KAL 084 to taxi

to runway 32. The ground controlia could not observe KAL 0384 taxiing to the runway

because the fog way regtrioting surface visibility at the afrport to 1/8 mile. He requasted

" and recelved a report from the captain when KAL 084 reported entering the east-west

taxiway at 1401:45. The growtd controller then requasted the captain t¢ hold short of
runway 32 and change to the iocal control fraquency.

At 1402:36, the captain of KAL 084 reportad on the loeal control frequenoy
that he way taxiing on the east-want iaxiway aind was ready for takeoff. At 140%:54, the
local controlier eleared KAL 084 to texi into position and hold at runway 3% and reported
the RVR of runway 61 as 1,200 feet, the midfieid RVR as 1,400 feet, and the rollout RVR
as BOD feat. At 1403:39, ths lcesl controller requested the pilot of SCA 59 to confirm his
position. The pllot confirmed that he was holding at the W-3 intersection. At 1404, AL
084 was cleaved for takeoff on runwey 32, The captain seknowledeed the cleamiiou. At
1288:28, SCA 59 was cleared onto runviay 8L to hold for takeoff by the tow.r controlier
who reported that the RVR had risen to 1,800 Jeet. At 1406:18, the cuptein of KAY, 084
transmitted that he was starting the takeoff roll. '

KAY 084 coliided with SCA 58 on the ground at the depurture opd of PINWKY
4R (approach ond of runway 6L). The KAL 084 captain sighted the PA-31-350, awsiting
takeoff clearance, seconds bafore the collision and rotated the DC-10-30 and applied Jeft
rédder which enused the nose gear to N and the eonter main body gear to swing to the
right of its vrevious runway centerline position. 'The pilot's actions resvited in the eenter
malniand left main gears siraddling the PA-31-350 fusolage wnd the nose gonr passing
ovar it,

37" K level of consiant atmospheric pressure relatod to a reference dutum of 20,92 inches
of meroucy. Each level In stated In three digits thet represent hundreds of fwet, Pop
example, Flight Level 330 represents s barometric altimetor indiention of 33,000 feot,
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The PA-31-350 was pushed rearward by the collision impact but remained on
the runway. The right wing of tho PA-~31-350 was sheared off &t the wing root, and the
left wing was separated outboard of the left ongine nacelle. Thers ware serape marks and
an indentation along the top of the fuselnge extending aft from over the cockpit area.
The vertical stabilizer was scparated and the PA-31-350 vame to rest on its ncse gear,
left main gear, and aft lower fuselage.

The DC-10-30 eontinued off the departure end of runway 24K, demolished
seven approach light stanchions (the approach light system for runway 8L), passed through
& wooded ares, Jdown a gully, and slued to the right bofore coming to a stop. A fire
arupted immediately and destroyed the DC-10-80.

No fataiities resulted from the aceident. The airport was closed at 1410 and
reopened at 2030 for operations on runways BR/24L and 14/32. The accident oceurred
about 1408:40 during daylight hours, at latitude 61°10' N and longitude 149%9' w,

1.1.1 Flighteraw Interviews

The pilot of SCA 59 stated in part:

- « «about 1330-1345, found out weather was going back up, gotten above
1800, .. .owr minimums, . . -went out agaln and after § to 10 minute
delay told to taxi out, .. «cleared me to taxi to 8L....
Gate 37. .. .texied out. .. .on the diagonal to the cast-west, down the
east-west to W-3. . . .fog wesn't cleared. . , .a JAL plane almost mistook
taxiway (W-3) for wW-4 (access to runway 8R). .. .he started to pull into
it. . .realized. . . .mistake. . . went straight. . . . behird me. . . Jog was
pretty dense. .. .told to taxi into position and hold. . . .wait for KAL to
jet out on 32....heard them clear KAL. ..for departure. .. 30, 40
soconds later saw headlights down the rumvay. .. .truck  on
runway? . . lights got bigger &nd bigger and kept going faster and
faster. .. .ducked below cockpit and told passengers to do the
same. . ..we felt impact.

The pilot also stated that baciause of hig familiarity with the airport layout and slow taxi
speed, he did not have undue difficulty during taxi out.

'The captain of KAY, 084 stated in parts

I Jeft the North ramp at 1357, 1 was instructed to taxi to runway 32, and
I turned the aireraft to tho left. I could not see the yelow taxi-line, so i
turned slightiy to the right, attempting to see the taxi-line. 1 saw the
line very dimly through the heavy ice fog. While | was concontrating
heavily on following the line, the tower advised me to go op to the
cast-west taxiway, I thought I saw the texiway on my right and turned
to the right onto it. The vigibility was so poor that it was difficult to see
the taxiway markings. I continued to taxl, and my coplilot [the firat
officer] confirmed that the north-south taxiway was to the rignt. At
that time, we informed the tower that we were entering the easf-west
taxiway. The tower then instructed us to hold short on 32 holding point.
We thought runway 32 was to the right of the aireraft. The towor then
told us to taxi into position and hold. 1t turnen right, entered runway 32,
und stopped. Due to the poar visibility, I felt unsure that the aireraft
war ont the correct runway. 1 looked for identitying mavrkings, but eouid
nol see any. I discussed thiy with my eopilot who felt sure that we were
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on the correct runway. After 3-4 minutes of discussion, I considered
takinf runway 6R because of my uncertainty. However, the runway size
and lighting appeared to be correct, so I decided to take off. I asked for
¢learance. 1 received clearance, and started to take off. -7 seconds
after boginning my take-off, I saw the other aireraft directly in front to
me. [knew that a head-on collision would be fatal for the people aboard
both plenes, so I turned slightly to the left and lifted the ncse of my
aircraft. A moment Jater, I felt and heard the crash, . ..

The ceptain also stated that the pretakeoff cheoklist was completed befors the start of
the takeoff roll.

The first officer of KAL 084 stated in part:

+ « « Jrequested taxiing instructions. Ground control gave us a choice
between runway 32 and runway 6R. After the captain and | discussed the
choice, we decided on runway 32, and informed ground control of our
decision. Ground control agreed and suggested that we switeh from
ground frequency to tower frequency. The tower instructed us to tell
them when we entered the east-west texiway. In spite of poor visibility,
our aircraft advenced and was able to get onto the east-west taxiway.
We notified the tower of our position, and the tower told us to hold short
on 32 holding point. We held short and asked clearance for takeoff.
After checking power and going through the checkiist, we advised the
tower that we were rolling. The tower responded, "Roger," so we
released the brakes and started to roll When the aireraft's speed
reached about V1, I caught sight of a small aireraft about 15 meters in
front of us and almost instantly heard and felt the erash. . . . |

It seenic that 1 lost my sense of direation due to the leavy ice fog, and 1
confussed the east-west taxiway with the north-south taxiway.

| Interviews with the erewmembers of KA, 084 substantiated thefr statements
and did not revesl any physiological or psychological problem that would have affectod
their abflities to suceessfully complete the flight.
1.2 Injurfes to Persons

ScuthCentral Alr Plight 59

Injuries Crew  Dasigors  Others

Fatal/Serious 0 0
Minor 0 0
None 1 1]
Total i | [}

Korean Air Lines Flight 024

Injuries Crow Passengers

Ratal f
Serious 3
Minor/Nonn 0
Total ]
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1.3 Damege to Aireraft

The SouthCentral Air Piper PA-31-350 was destroyed by the collision impact
forces. The Korean Air Lines DC-10-30 was destroyed by the collision impaet forces,
posteollision impact forces, and posterash fire.

1.4 Other Damage

There was extensive damage to the runway 8L approach lighting system.

1.5 Personne] information

The fiightcrews of both airplunes were properly certificated and qualified for
their respective flights, (See appe.:dix B.)

On December 22, 1983, the day preceding the accident, tne pilot of SCA 59
was on duty’ from 0500 to 1630, s total of 11.5 duty hours. He flevr 5 hours during this
period. On December 21, 1983, he was off duty for the entire 24 hours. He reported for
duty at 0700 on December 23, 1983, and had flown 2 hours 30 minutes before the accident
oceurred,

The captain of KAL 084 had logged fights into and out of Anchorage
International Airport over a period of 8 years 8 months. During this period he had logged
73 landings and 78 takeoffs from Anchorage. On November 16, 1183, he was piloi-in-
command of KAIL 018 from Kimpo International Alrport, Seoul, Rapublic of Korea, to
Anchorage, and logged 7 hours 38 minutes. He remained on the ground for 48 hours 16
minutes and departed for Los Angeles s pilot-in-command of KAl 084, aboard HLT7338
(the accident airplane), on November 18, 1983, flying 4 hours 34 minutes. The captain of
KAL 084 again piloted HI, 7339 on December 8, 1983, on & flight from Anchorage to Los
Angeles, logging 4 hours 43 minutes. |

The captain of KAL 084 was the pilot-in-command of XAL 501 from Bangkok,
Thailand, to Abu Dhabi, United Arab Emirates, on December 17, 188, He logged 6 hours
47 minutes on this trip, On December 19, 1983, he was the pilot-in-command of KAl 502
on a flight from Abu Dhabi to Seoul. He loggad 10 hours 30 minuten on this trip. These
two trips represent the most recent flights flown by the pilot before the aceidant.

The first officer of KAL 084 had operated into and out of Anchoruge for a
period of ¢ years 9 months. During this time, he logged 68 landings and 86 takeoffs from
Anchorage.

The flight engincer of KAL 084 had operated into and cut of Anchorage for
2 months before the accident. During that time he logged 6 landings and 8 takeoffs from
Anchorage.

On December 22, 19€3, the eaptain and the other erowmembers of KAIL 984
ware nonrevenue passengers on & direct flight from 8Ssoul to Anchorage. The flight took
7 hours 19 minutes. They were off duty for 29 hours 45 minutes before reporting for the
scheduled cargo flight from Anchorage to Los Angaeles on December 13, 1883. Korean Air
Linas provides layover quarters for its erewmembers in Anchorage. 'The hotel staff, food,
ambience, and decor are Korean to creste a familior environment for the arews,
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1.8 Mrmft nformition

The PA-31-350, 35206, was of United States regisiry, The DC-10--30,
HL7338, was of Korean registry. Both eirplanes were certificated, equipped, and
maintained in accordance with appiivnble Pederal Aviation Administration (FAA) and
Korean Civil Aviation Bureau requirements. (See appendix C.)

The maximum ramp weight for the PA-31-3560 Is 7,045 pounds. The maximum
gross takeoff weight (QTO) is 7,000 pounds with & forward conter of gravity {(CG) limit of
126 percent mean aerodynamic chord (ETAC) aid a rear CG limit of 13§ percent MAC,
For the flight on Decomber 23, 1983, N34206 weighed 6,568 pounds and the CG was 130.2
percent MAC. Tha pilot's seat was occupied by the pilot. Seat Nos. 3, 5, 7, and 9 behing
the pilot's seat were occupied by paseengers. The copliot seat and seats Now. 8, 8, and 10

~behind the copilot seat were occupied by passeners. Seat No. 4 behind the copiiot saat
was unoocupied.

The estimated takeoff gross weight (TOGW) for HL7338 was 502,760 pounds.
The cargo welght was 145,250 pounds. The computed CG was 20.8 percent MAC.
According to performance charts, based on the TOGW, the temperature of 15 degrees F.,
and the yield elevation of 144 feet, the runway length required for takeoff was 8,150 feet.

1.7 Metsorological Information

The surface weather observations for Anchorage International Airport on the
day of the accident were, in part, as follows:

1254; Indefinite celling 0 feet--sky obscured; visibility--1/8 mile;
fog; temperature--13°F; dew point--7°F; wind 120° at
3 knots; altimeter setting--31,07 inches of Hg; runway SR
visual range--800 feet variable 1,200 feet.

Indefinite ceiling 0 feet--sky obscured; visibility--1/8 mile;
fogs temperature--15°F; wind—150° at 3 knots; altimeter
setting--31.06 inches of Hg; runway 8R visual range--#00
feet variable 1,200 feot.

Indefinite ceiling 0 feet--sky obscured; visibility-~1/16 mile,
fog; temperature--14° F; dew point--10° Py wind--050° at
03 knoty; altimeter setting 31.06 inches of Hg; runway 8R
visua! range~--1,000 feet variable 1,800 foat.

The point of nbservation is the west vnd of runway 06L.

Surface woather observations at the slrport were mads by weather observars
omployed by Northern Weather S8ervice. These observers were certified by the Nationa)

Weather Service to take weather observati ns. The observer on duty at the time of the
acceldont stated: |

During the entire morning and early aftornoon we observod widespread
heavy fog with visibility conditions varying from 1/16 mile to 1 mile.
Runway 8R IVR conditions varied from 6,000 feet to as low as 800 feet
and the sky conditions varied from thin obseursd to totally obsvured
during the same time period. At the time I was notified of the aceidant,
the weather conditions worer sky conditions totally obseured, visibility




1/18 mile in fog, wind 050° at 3 knots, and ronway S8R RVR reading was
1,000 feat variable to 1,600 feat. The visibility and 8ky eonditions were
uniform in all divections from {%» observation point.

Alds o Navigation
There ware no reported difficulties with the pavigational aids.

1.9 Communiestions

There were no reported difficulties with communications. The pilots of both
airplanes were on the sama radic frequency (local control) at the time of the coliision.

1.10 Asvodrome Information

Anchorsge International Airport is located 5 miles southwest of Anchorage at
letitude 61°L0' N and longitude 149%9' W. The field elevation is 144 feat, and the
megnetic varietion is 24.3 degrees east. The landing area consists of three runways:
runway 6R/241, runway 6L/24R, and runway 14/32.

Runway 6R/24L is asphalt-surfaced and is 10,807 feet long and 150 faot wide.
Runway 8R s the primary instrument runway and has six instrument approaches.

Runway 8L/24R is asphelt-surfaced and 3 10,600 feet long and 209 feet wide.
A safety erce extends westward for 200 feet bayond the threshold of runway 6L. The
magnetic hending for runway 24R is 244.9 degrees. Runwsy 24R is equipped with
high-intensity runway ec%e lights (HIRL), runway end identifier lights (REY.), and visual
approach slope indicator (VASI). Runway 8L is equipped with a simplitied short approech
light system with runway alignment indlcator lights (SSALR), HIRL, REIL, VASI and RVR
precicated on the midfieid RVR for runway 6R/24L. Due to sharply descunding terrein
immediately beyond the 200-foot-long ssfety area, the approach lighis were installed on
steel towers up to approximately 30 feet tali. The paveiment is old (originaily construcied
about 1849} with a rough surface and is weight restricted when the ground is not frozen to
gireraft weighing no more than 12,500 pounds. The runway {8 used primarily for light
aireraft departuros and arrivals. The runway hes all-weather, whito painted runway
markings. Unlighted distance-remairing markess are !nstalied along the side of the
runway. The distaiien from the inmtersection of runway 61/24R and taxiway W-1, whore
KAL 084 bogan its takeoff roll, to the departure end of runway Z4R is 2,400 feet,

Runway 14/32 is asphait~surfaced and is 10,498 fuat long ard 150 foot wids.
The megnstic heading of runway 32 is 319.9 degrees. Runway 32 is equipped with HIRL,
REIL, and VASL The runway :ias all~weather, whito painted runway mavkings. Thoere I8
no published instrument approach procedure for runway 14/32. The weshold lghts for
runway 3% are embedded in the psveinent. There are two published instrument depe: ure
procedures for runway 32, and the runway s usad primarily for heavy alreraft departures.

All the taxiways are eqnipped with standard toxiway edge lighis and yellow
markings, Stendard size 3 (12~inch-high legend on an 18-inei -high sign face) Loxiway
guldance and runway fdontifier signs as outlined In FAA Adivisory Circuday, Taxiway
Guidance Sign Systom were leeated as shown in figure 2 and displayed {nformation as
shown fn figure 3. These signs had black lettering on a vellow background. The west side
of the International parking apron Letween taxiways N-1 and N-2 was equipped with
standard spron edge lighting.
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The Anchoregye Terminal Radar Approach Control Faeility is a level
I facility 4/ equipped with airport surveillance radar 5/ and automated radar terminal
gervice. §/ The alr traffic control tower is equipped with a BRITY [V 7/ display.
Transmissometers 8/ are located north of the tonchdown zone for runwdy B8R, near
midfield abeam taxiway W-3, and south ot the touchdown zone for runway 24L.

111 Flight Reccrders

The PA-31-350 was not equipped with a cockpit volea recorder or a flight data
recorder, and neither was required.

'The remains of the digital flight data recorder were vecovered firom the DC~
10--30 and brought to the Safety Board's laboraiory for examination and readout. The
cockpit voice recorder was not recovered. The digitel flight dava recorder had sustained
significant heat damage, but the recording tape was removed, cleaned, and mounted for
playback. The entire 25 hotiss ¢! recorded data were sxamined; however, no data could be
found pertaining to the accident- flight. The maintenance records revealed that the
recorder had failed on the inbound flight from Secul and that corrective action by KAl .at
Anchorage was to remove, remount, and operationally check the recorder as satisfadtory
on the ground. All indications are that the recorder was not cperating during the accident
sequance.

112 Wreckage and Impact Information

The accident site was An:horage International Airport. The collision ceeurred
at the departure end of runway 24R. The runway was covered by a thin layer of snow,
frost, and ice, and there were about 30 inches of snow on the airport infield area. :

PA-31-330.,—The PA-31-350 was pushed backwards sbout 125 feet by the
collision and same to rest about 380 feet from the runway 8L threshold identification
lights. (See figure 4.) The fuselage of the airplane was aligned with runway 6L. The
airplans was resting on the left main gear, nose gear, and aft portion of the fuselage. The
right cockpit wiidshield was eracked through on the right side and the upper section was
missing. The top of the fuselage on the right side was creased and caved inward frora the
windshield a%cachment area aft (0 the side window rear post. There were bluek marks on
the donted wven. |

4/ A radar spproach control facility which handles an average of 20 to 59 hourly
opurations betwean U700 and 2300 local time for 1+« 183 busiest traffic days of the year. -
§/ Seerch radar which provides nzimuth and range information at lower levels of flight
- within approximately a $0-mile radius of the sirport. .

6/ An sutomated system of terminal alr traffic control which provides flight data
processing and radar data processing capability. The radar controller's operating position
will dispisy alphanumerice data associated with the secondary radar target.

Y/ Bright Radar Indlicaior Tower Eguipment allows viewing of radar indicators under
bright sunlight or high ambient lghting conditions. BRITE radar units are 18-inch
television-type radar displays of sufficient brightness, contrast, and resolution {or use in .
the axtremely high and variable light levels normaily encountered in control tower cabs.
8/ A transmissometer is an apparatus used to determine visibility by meaguring the
transmission of light through the atmosphere. It is the measurement source for
determining runway visual range (RVR) and runway visibility value (RVV).




Pigure 4.~-Wreckage of SouthCentral Afp Piper PA -31-350, N35208.

The right wing of the FPA-31~350 was shenred from the fuselage at ths wing
root. All povtions of the right wing, right angine ang propeller, and right mein landing
gear were located and identitied. The jeft wing was separated just cuthoard of the left
engine nacelle. The left ergine and awsociated bropeller remained attached to the nacelle
structure. A large section of engine Jowling remsined partially attached to the nacelle
lower structure, One of the ihree propeller ble.de tips wag bent in the aft direction. The
wing span of the PA-31-350 is 40 foot § inches, The distance from the sheared right wing
Foot 1o just outsida o the left engine nacelle is about 10 feet g inches. The upper half of
the vertica) stabilizer was torn away. The uppar portion of the rudder also wag torn away
but remained attached t{o the vertical stabilizer gt its lewsr attachment point, The
horizontal stabilizer remained fataet and atteched to the fuselege struciurs, Beth
sections of the herizantal slubilizer an ialet or asvembly tip were bent aft.
There was no Indication of | on of the airplane's structure,
systems, powerplants, or flight | | - |

DC-10-34,~ha DC-10-39 continued straight off the departure end of runway
24R, smashed through saven nonfrangibie, high-intensity approach lighting towers, slowed
after impaot to the right, and came to pest 1,434 feot from the end of the runway 40 feet
north of the extended centerling, (See figure 8.) The airplane fuselage was “entered on a
heading of 330° The nose, rig’ and body main landing gesr wore separated from
the airplans, The as~-built tween the centerlines of ¥ main -
landing gear was 35 feet, , fuseluge oenterline in
line with the right and left m j The distence from the nose geur to the mair
landing gear 15 72 foet 5 inchas. o
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Figure 5.~Wreckage of Korean Alr Lines nc-.loa-sn,. HL7339,

The nose radome was torn away. The cockpit seperated rotn the fuselage just
aft of the first right exit door and was angled downward and slightly twisted to the right.
The main cabin structure sbove the floor line from the cockpit section back to the aft
pressure bulkhead was gutted and had been consumed by postorash fire. The emponnagy
section had separated just forward of the aft pressure bulkhead and was ungled downward
to the left. The loft horizontal stabilizer was crushed and bent upward &t midpoint. The

ritiic horiunntal stabilizer was attached with no evidence of damage. |

The right wing remained attachad t¢ the airplane; it had been subjected to
intense posterash firg. The outbourd half of ihe wing consimed by
fira. The trailing edge flaps had separat<d { | ‘ '
the wreckage path, _ An inboard leading edg
Wes in the exteded position. The left wing remained attached to the airplene; it had

been subjedted to severe ground impaet forces. Bections ot the wing’s leading edge slats

and trailing adge flaps were recovered along the wreckege path, |

The left engine remained attached to its wing structure. The center angine
remained within the smpennage structure. engine had separated f*om the right
wing and was recovered along the wreckage path, ere was no indication of any
preacelident malfunction ¢f the airplane's structure, systems, powerplants, or flight
control system, - DR I L
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118 Modioal and Pathological Information

The XAL 064 crowmembers wers seriously injured during the naceident
sequence, suffering compression fractures of the spine, fractures, contusions, and cw g,
They were hospitalized for about 2 weeks &and reivasod. The results of tuxieoloeical
examination of blood samples taken from the three crewmembers were negative for
aleohol, drugs, and carbon monoxide. A medical examination immediately after the
aacidenit did not reveal any physiological condition wldeh may have affected their
performence.

, Of the nine persons ahoerd SCA 69, three were slightly injured. These porsons
and the pilot were examined and treated in a hospital emergency room and releasad.

1.14 Fire | |
The PA-31-350 did not burn. The DC-10-30 burst into flames immediately
after coming {0 e stop when some of its fuel tanks were ruptured. Although the initial
fire was containcd, the fire reignited periodically for 3 days after the aceldent, and the
{uselage above the cabin floor and most of the sargo were consumed by fire.

L% Survival Aspects

~ The accideni was survivable since neither the coekpit nor cabin areas of either
girplane w4 penetrated and the decelerative forces of the collision were not exsessive.

1.18 Teots and Research

1.16.1 Alrport Burvey

On December 28, 1923, Safety Board accident tearn investigators inspected
the runways and taxiways believed to have boen associated with the aceident. There had
been no precipitation or above-freezing tempertures at Anchorage since the accident.
The surface of runway 8L/24R was covered with a thin layer (up to 1/2-inch thiek) of &
combination of snow, frost, and ice, which obliterated the white, all-weather runway
markings. Runway 14/32 was covered with a thin layer of snow, frost, end ies; however,
the runway markings were visible for the first 1,000 foet of runway 32 due to large
turbojet airplanes blowing away and clearing the frost and snow from the center portion
of the runway, 4 |

Taxiways W-1, W-2, and N-1 also were covered with a thin layer of snow,
frost, and ioe at the time of the inspection. No taxiway surface markings were visible
through the anow, frost, and ice. The parking apron surfaces of the sirpurt also were
covarad with a thin layer of snow, frost, and ive, rendering most markings fnvisitle,

- All runway, taxiway, and apron sdge lighting in the area of movement of the
two eirplanes involved in the accident was opevating normally at the time of the
inspeciion. The sigrs identifying rimways snd taxiways were found Ir: the following
condition (see figures 2 and I R

a:  Runway 14 - lighted; ail lights opsrating

D.  Taxiway N-1 - not lighted o | | o
¢.  Runways 6R, 8L/32 - lighted; thioe of seven lights operating.

d.  Runway 6L/24R - lighted; all sights operating T

€. Runway 32/14 - lighted; no tghta opersting

f.  Hold runway 32 - not lighted

g Rnway 32 - Lizhted; all lights cperating
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The sign designating runway BL/24R was dirty, which reduced the sontrast
botween its background end lettering. o . ‘ |

~ The most recent alrport aertification inspection at the airport was completed
on Deceisbar 2, 1983, No viclations of 14 CFR Part 130 were noted at the time with
respest to the alrport operating surfoces, aithough it was noted that markings on all
runweys wore faded. All runway markings at the afrport were last painted white during
the summer of 1683. o '

Conversion of the nonfrangible approach light towers serving runway 8L, which
wore destroyed in the accident, to frengiie structures was planned for 1iscal year 1286
aceording to the rnost recent Alaskan Region Ten Year Plan issuved by the FAA. :

The Anchorage air traffic control tower is not equipped with airport surface
detecting equipment (ASDE). ASDE is reder equipment specifically designed to detect all
principal features on the surface of an sirport ineluding aireraft and vehicular treffic asd
tu present the entire imege on a radar indicator console in the wontrol tower. This
equipment iy usod to augment visual observation by tower personnel of aircraft and/ov
~vehicular movements on runways end taxiways. Criteria for installation of ASDE at an
airport is baged upon airoraft movements and meteorological detu. The FAA is plannirg
to purchase 29 state-of-the-art ASDE. Specifications are to be campleted in September
1884, and the first delivery is expected in March 1988, Twelve of the ASDE's will replace
existing facilities, and 17 will be new installations. The ASDR that wes instalied at the
FAA Technical Center in Oklahoma City is baing moved to Anchorage and is planred to be
in place and operationel by the end of 1884, ' :

1162  Taxi RBoute of KAL, 64

SCA 58 arrived at the intersection of runway 8L and taxiway W-3 a: 1844,
KAL 084 started to taxi at 1355, 11 minutes after SCA 89 had comipleted taxiing. The
3atety Board investigation team examined possible taxi routes used by KAL 084 to
dstermine which roiute was most likely used. A transoript of recorded communinations
between Anchorage tower controlers and the pilots of bath airplanes was zero-timed to
the start of KAL 084's taxi, (See sppendix D.) A SouthCentral Alr Piper T1640 turboprop
girplane was used and was taxiied at a speed comparable to that of chserved heavy
turbojet siroraft. The transeript was read aloud as the alrplane taxied from the parking
ramp to the Intersection of runway $L/24R and taxiway W-1 and to runway 32 by various
routes. A VHS audio and video record was made by the team momber who occupied tirw
copilot seat. The best correlations of time and position were accomplishad veing the
foDowing routs (see figure 2): . ! | ' ‘

1. Aleft turn of about 240° from the pavking spot on the International
Satellite Terminal apror to a southerly hegding along thy weat edge
of the parking apron. Timing started at 1357:40 whan KAL D34 -
confirmed tax! insteuctions, | : S
Tax{ south on the apron and turning about 80° right onto taxiway
W-1l.  Tumn iritisted ot .time (1401:45) corresponding to
transmission from KAL 084 ststing that it was entering the
east-west texiway, | o - |

-~ Taxi southwest on taxiway W~ crosaing the eest-west taxiway and

- stopping at the intervection of runway 6L/24R and tariway We-l.
The time (1402:43) the cast-west taxiway was orossed cocresponded
to the time when KAL 084 traminitted that it was twrding to the
hold point on the exst-west texiwey. .. - L
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Turning about 50° right anto runway 24R end stopping near the

center of the runway. Taxi onte the vunway corresponded to the

transmission time (1402:87) of KAL 084's acknowledgemont of

clearance to taxi onto the runway. A transmission from KAL €84,
3 mirutes 21 seconds later, statad that the airplane was rolling.

1.17 - Additionu) Information
1.17.1 Accident History

Thore wuore four air earvier sccidents worldwide botwaen Docsaber ¥ aind &8,
1683, involving collisions on active runways, ineluding the KAL 024/8CA 5% neeident.

On December 7, 1883, an Iber's Alr Lines Boeing 727 eollided with an Aviaco
Airlines McDonnell Douglus DC-9 while _kibg off on runway 33 at Burajas Aleport,
Madrid, Spain, The DC-8 pilot had been cleared to taxi to runway 01. ALl 42 persons
eboard the NC-9 and 73 of the 93 nersons abosrd the Bosing 727 were Xillad,  Both
airplanes were damaged. There was a dense fog coverlrg the alrport ai ‘he time of the
accldent. : S

On Docember 18, 1988, a Japan Air Lines Busing 747 wan slenred {0 land on
Runway 6K at Anchorage Internationsl Airport ai the sume time an atrpart vehicle wes on
the runway teking runway frietion measuremants. The flightcrew did not ses the truek in
the restriected vigibility conditions and struck the truek from the reart duing the Jending
rollout. The driver of the truck survived but required amputation of both legs. The
Boeing 747 incurred minor damage, but the truck was demolished.

On December 20, 1983, an Ozark Air Lines DC-B struak o wnow sweeper while
landing on runway 21 at Sfoux Falls, South Dakota. ‘The collislon broke the right wing off
the airplane 10 fect from the fusslags. There was an initial fireball af impaat, tut the
airplane spun around 180 degrees and the fire extifgulihed itself as the alrplane proieaded
backwerd down the runway, The snow sweeper was duwstroyed, and the driver was fatally
infured. No one among the orew or Y7 passengers onboard the DO-§ was injured. The
weather was 1,000 feat obscured cefling with 1 mile visibility in snow. |

L1172 Runway Incursions

The Fighth Quarterly Report, issuad Ootober 1978, of the Aviation Safety
Reporting Bystem (ASRS) of the National Aeronautics and Space Administration (NASA)
contairs an article entitled "Humen Fectors Associnted with Runway Insursions.” A study
of 185 incidents was conducted 1o forus on the behavioral aspects of patential and actual
runway conflicts on econtrolled airports. There wera 41 oconfiiet oceuirences involving
multiple alr trangport alrplanes. The porson beliaved to have hean most responsible for
the incident was the air traffic contivolier in 84 percent of the incidents, the pilot in 36
percent of the incidents, and the operator of ) ground vashicle in 4 pereent of the
incidents. Three percent of the incidents could not be categorized. '

One Incident invoived e acllision (wing tip with motor wvehicle), 37 involved
hear collisions, and 50 involved less then safe sspavation. In 47 cuses, the prablem wan
recognized before & conlliot ocvurred. There wes no actusl or threstened confliet in 10
cases, because no other aircraft or vehicle was in the vialnity. Either one or both eireraft
was in either the hold, taxi, or takeoff phase of flight in 98 pavseni of the Inciderts.
Disorientation or confudon accounted for 21 poreent of the pllot-responsible inoidenty.
There viere faotc:” of cockpit eoordination in 11 percent #nd of pilot techalque in
43 percent of the ~lct-responsibie incidints. Adrpost Ughting and markiigs were factors
In 4 percent of thy incidents, and weather was involved In 4 percent of the ineldents.
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1173 Operation of Porefgm Alr Cicrlery in the United Stajes

Title 14 CFR Part 128, Cperations of Foreign Afr Carrlers, deseribes rules
governing the operation within the 1”!11'&@(‘ fitates of emsh foreign alr cairrier holding =
permit issued by the Clvi) Aeronautios Board (CAB) or appropriate economic or exemption
authority. Each foreign alr carrier iy to conduct its operations within the United Stataes in
aceordance with operating - specifications issusd by the FAA, Applietions for the
issuance (or amendment) of oparating syncifieations must he tubmitted at leagt 30 days
before baginning operations i the Unltad Stetes. Alrcraft operated Ly foreign air
earriers must have a current reglstration and aleworthiness certifioate issued or validated
by the cauntry of registry and raust have registration marks of that couslry.

- Part 120 states thut no person may act as a flight erewmember unloss he holds
& current. certificate or Heonsy issied or validated by the eountry in which the aircraft Is
registered, showing his abllity to parform duties connected with operating that alreraft.
Each foreign air carrier is to equlp its aircraft with radio aquipment nesessary to properly
use the air navigation facilities arnd to rraintain communications with ground stations in
the United States. Each pilot must ba familiar with the applicable rules and procedures of
the areus traversed by him in the United States and be checked on those procedure: by the
forelgn alr carrier. Bach forelgn alr carrier is to conform to the practices, provedires,
ard other requirements presorilsed for United States air carriers for the areay to be
operated in. '

- These requirements are in complisnce with provisions ta the International
Civil Aviailon Organieation (1CAQ) agreements pertaining to international air commerce.
The United States and the Republic of Kotes are signatories of these agresments. Article
37 of the Chicago Conventlon agrevment states that each contracting state will undertake
to collaborate in securing the highest practicable degree of uniformity in requluations,
standerds, procedures, and organization in relstion to alroraft, personnel, alrways, and
sorvicos in matters whieh auel uniformity will tacilitate and improve alr aavigstion. To
this ond, ICAOQ may adopt arvi amend from time to time international standards and
recommendad practices and procedures dealing withs

8, Communications systems an air navigation aids, including ground markings;
b. Charactaristios of airports and landing areas; '
¢. Rules of alr and alr teaitie controi preciices;
d. Licensing of operating and mactisnical personmel;
g[. Ai;:'wortlnimm of afrarafty
! w

i; Aﬂfonagtiml imapy and charia;
Ko Adrarstt in dintresy and i.ﬁwmttgmltm of acoidintay

and such other matters conserning the saflety, regularvity, and effictency of air navigation
ay may appear appropriste. -

a ~ Responsibility for somplisnce with the provisions of the ICAC sgreement resis

with the state of regriutry. Infractions of the agreomeants may be referred to the Aip
Navigation Committas of ICAQ; however, mernbar states do not have the right to inspeot
o regulnte the operations of the intornational ale aarriery of other member statuy, -

Titly 14 CFR Part 213, Torins, Condl lons and Limitetions of Poreign Aly
\ GV, e gj Tted
ted §

Carrier Permi'g_ & and Part 378, Nuvigatlon of Forefun CIvI] Al ggigﬂ thin_the
Stetes, promulgated by the CAB, ﬁgu:?ﬁtﬂa‘re n alr cartlor service In the Unj

-

s
tates
and comply with FAA and ICAO divectivss,
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2. ANALYSIB
2.1 General

Both oirplanes were certificated and maintained in accordance with approved
procodures, There was no evidence of preaceident failure or malfunction of either
girplane’s structures, systems, powerplants, or flight control systems, with the exception
of the digital flight data recorder on KAL 084, The pilot of SCA 59 was properly
cercificated and qualified for this schoduled domestic passenger flight and his actions did
not coniribute to the ucelident. The flighterew of KAL 084 were certificated and
qualified for this scheduled international cergo flight. All of the involved flightcrew
members held current medical ceriificatos.

2.2 Yoathar

The surface vigibility at Anchorege International Airport was restrieted, as
evidenced by the 1350 surface obzarvation which reported 1/8 mile visibility and the 1415
chservation which reported 1/16 mile visibility. The local controller advised SCA 69 that
the RVR was 1,000 feet at 1344:18, and the RVR did not improve to 1,800 feet until
1405:28, at which time SCA 59 was cleared to taxi into position and to hold on runway 6L.
An RVR of 1,800 feet was the minimum takeoff visibility for the pilot of SCA 59.

The captain of KAL 084 steted that, after he began taxiing from the parking
ramp, he could see the yellow taxi lines "very dimly through the heavy ice fog." He
doveribed the visibility as "so poor thav it was difficult to see the taxivway markings."
After the accident, the first officer of AL 084 concluded & written statement as foliows:
"It seems that T lost my sense of direction due to the heavy ice fog, and 1 confused the
east-west taxiway with the north-south taxiway."”

The restricted visibility caused the flighterew of KAL 084 to experience
difficulties whiie operating on the taxiways and runways at Anchorage Infernational
Airpurt and adversely affectad their operational performance.

2.3 Collision. Analyasis

According to applicabls performsnce charts, based on the esiimated TOGW of
§02,789 poundls, the temperature of 15 degrees F., and the field elevation of 144 feet, the
departure runway length required for KAL 084 was 8,150 fest. The distance {rom the
intersection of runway 6L/24R and texiway W-1, where KAL 084 began its takeof! roll, 10
the departure ond of runway 241 is 2,400 feet. Based on these data, it can be concluded
that the atlompted takeoff by the KAL 084 flightcrew would not have been sucesssful
even il their takeoff run had not been interrupted by the eollision with SCA 59.

~ KAL 084 was equipped with three main gea.s, one being a centered body gear.
Given the dimensions of both afrplanes, and the impact marks on SCA 59, it appears that
the nose gear of KAL 084 struck SCA 59 on the right windscreen at the top and grazed the
skin of the right fuselage over the cockpit, missed the reiiainder of the fuselage, and
struck the vertical stabilizer. As the captain of KAL 084 turned left to miss SCA 59, the
main body gear swung to the right and struek the left wing of SCA 58, knocking the wing
off outboard of the engine nacelle. The left main gear of 'KAL 084 struck the right wing
of SCA 89 in the area of the engine and sheared off the wing at the wing root, and
continuied back and struck the right horizontal stabilizer of SCA 59. As a result, while the
wings und vertical stabiliner were separated, the fuselige of SCA 5¢ remained intact and
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the passengers suffered no sericus injuries. It the captain of KAL 084 had failed to take
these actions, either the nose geer or the eenter main body gear of KAL 084, or both,
might have struck the fusslage of the smaller sirplane and probably would have resulted in
fatalities aboard SCA 59 and possibly abosrd KAL 084,

2.4 RAL 084 Fiighterew Operational Factors

The KAL 084 crewmembers were experlenced in operating the DC-10; the
capiain had logged over 6,000 hours In the airplane and the first officer almost
3,006 hours. Additionally, the captain and first officer were oxperienced in operating at
Anchorage International Airport. The captain had Jogged 73 landings and 78 takeoffs from
the airport in an 8 1/2~year period prior to the aceident, and the first officer had logged
64 landings and 66 takeoffs in a 3 3/4-year period. -

The captain's decision to use runway 32 for departure was not in accordance
with KAL operating specifications. A pravailing visibility of 1/4 mile was required and
the prevailing vieibility at the time of the aceident was 1/8 mfle. The RVR readings for
runway 6R were above minimums and the capain should have selected that rinway for
departure. While the eaptain's decision did not directly bear on the aceident since he
attempted takeoff on a runway other than the runway to whieh he was cleared, it was an
operational deficiency end indicates performance not in koeping with that expected of an
air carcier captain,

The Safety Board cannot defermine precisely the procedures the KAL crew
used while taxiing since the conkpit voice recorder way not racovered. Anchorage ground
control cleared KAL 084 to taxi to runwiay 32 and asked the flighterew to report entering
the east-west taxiway. The captain stated that while taxting, ho attempted to keep the
airplane centered on the yellow taxl line but bacause of snow and ice gr  nd cover and the
reduced visibility, he could not positively identify his loeation on the alrport onee the
airplane Jeft the cargo ramp. The captain stated that he turned the aireraft right from
the north apron to what he and the firge officer believed was the east-west texiway., ‘The
Safety Board believes that the erew actually turned, not about 100” to the right which
would have turned them onto the esst-west taxiway, but about 60° right o to taxiway
W-1. From there, the ecsptain later turned the airplane cbout 50° right, tnstead of about
90% to what the flighterew beliaved was runway 32, but to what was, in fact, runway
24R. The taxi tesis strongly suppori this as the most likely taxi route. -

: Because of the large size of the DC-10-50, which may distort the pilot's senya
cf motion and the restricted surface viaibility, the Safuty Board belleves that the waptain
of KAL 084 could huve experienced difficulty in distinguishing between the turn of 80°
instead of 100° or the turn of 50° instead of 30° while .taxiing slowly and stralibng to see
the tsxiway and runway markin » 8ince cutside visual oues were lirnited, It iz Jittieult to
understand, however, why the oaptain and first officer, foliowing some discussion about
runway uncertainty, did not use their directiona! gyros or.-the standby compass to vrient
themselves with regard to headings, especlally after they had aligned the airplane with
what they believed was runway 32 and had disoussed it for 2 to 8 minutes. If any ont of
the flighterew had cheaked the heading indicators, it should have been apparent before
the takeoff roll that the airplane was positioned on the wrong runway. The KAL checklist
dit not require a pretakeof! heading cheok; however, other airline checklists require
protekecff runway confirmation and accepted practice is to cheok heading -indicators
befors starting takeof?. * |
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The first officer's statement concerning the sighting of SCA 59--"when the
aireraft's speed reachedt about Vi, T caught sight of a small aireraft about 15 metars in
front of us..."--way most likely inaccurate and may further indicate some degree of
misperception on his part. The airspeed would have been about 100 knots at that point,
well below V1, and the sccurate judigment of cdistances in those elrcumstances would have
b?en difficult. These commenis were another indication of misperception by the first
officer. |

The primary sources of Information that wre ordinsrily avallable to
crewmembars for guidance on airport surfaces were either partially or completely
unavailable to the crew of KAL 084. At nighttime or under limited visibility conditions,
crewmembers rely on runway surface markings such as taxiway lines and runway numbers,
taxiway and runway lights, and runway and taxiway signs to provide them with
information concerning their location on the aivport. If the visibili ty i8 adequate, or If the
airport is equipped with ASDE, ground controliers can assist the aireraft crewmembers by
providing information on their Jocaticen. The flighterew of KAL 084 opernted essentially
without external information to assist thsm while texiing since the visibility was
restrieted and the airport did not have ASDE, S

2.5 - KAL 084 Fiighterew Medicel amvi Eehavicral Factors

The medical examination of the KAL 084 crewmembers immediately after the
aceident and the toxicological testing of bicod ssmples did not reveal any physiological
condition which might have affectod their performence. Each crewmember was well
rested before the flight, having been off ducy for over 26 hours prior to the scheduled
departure time. Tho crewmsmbers were housed in facilities operated by Kornan Alr Lines
for employees laying over in Anchorage to insure that crewmembers rest in an undicturbed
environment with: Korean food and a famillar atinosphere. The performance of the
ecrewmembers cannot be attributed to fatigue resulting from excessive duty time or to
stress created by unfamillsr surroundings. Similarly, interviews with the crew and their
statements did not reveal any significant event In their lives thet may have caused tham
stress or tension or affetted their decisionmeking abilities. The flight wes not
significantly delaved, nor was the ciew facing an imminent deadline for completing the
flight, sueh ne deteriorating weather at destination, curfews, or excessive duty time.

From the vesponsy of the captain of KA{ 084 to yuestioning, the Safety Board
could not determine why an experienced orew, such ss this crew, did not verify whether
they were on the correet runwey by checking their heading instruments. The Safety Board
could not find any factcr which may have adversely affected the crew's vision,
toordination, or decisionmaling capabilities to determine that their heading was 80° from
the correct runway bearing. ‘The failure of the crew 1o verily the runway heading may
jndicate that the initial or recurrent training the crew received or the op2rating
procedures established for KAL crewmembers nre deficient. It may be that verification
of runway heading is suoh a rudimontary procedure that the air esirier believed that
spocialized training was not necamary. While stioh a belief mey have been reasonable and
rofleetive of accepted practice, that this crew falled to carry cut this basie step indicates
that a deficlency which ne¢ds to I»e addressed may exigt ih ai* cerrier orew training and
oertification procedures. | o ’ | ' -

~ The Sa-.féty Board cannot explain why the captain of KAL 084 desided to take
off in the face of his uncertainty ay to whether his airplane was holding at runway 32,
The captain stated: | . |
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.. I felt unsure that the aireraft was on the correct runway. ...l
discussed this with my copilot [the first officer] who felt sure that we
were on the correct runway. After 3-4 minutes of discussion, 1
consldered teking runway S8R because of my uncertainty. However, the
runway size and lighting appesred to be correct so I decided to take off.

This statement indicates that the captain failed to recognize that his
famillarity with the airport would not compensate for the limitations in other scurees of
information he would use ordinarily to confirm the ajreraft's Incation. The captain failed
to exercise proper decisionmaking responsibility by relying too heavily on the first
officer's belief that the alrplane was on the correct runway. Proper command procedures
should heve dictated to the captain not to commence takeoff without confirming that he
was holding at runway 32. :

The captain's statement indicates that he felt that the first officer, who had a
higher level of recent experience at the airport than the captain, was more certain about
the aircraft's location than the captuin was. The first officer stated that, "In spite of
poor visibility, our aircraft advenced and was able to get onto the east~west taxiway."
The evidence indicates that KAL 084 was never on the east-west taxiway. Unlike the
captain, the first officer in his statement did not manifest any uncertainty about the
aircraft's location. The Safety Board believes that the first officer's strorg belief about
their location may have influenced the captain's decision to commence takeoff. The first
officer's confidence regarding being on the correct runway in the face of the csptain's
uncertainties constituted a slight role reversal in that the captain's overall command
authority when deciding te take off was influenced by the first officer's commants. I the
paust, the Safety Board has encouraged assertiveness training for first officers, to exarcise
their responaibilities as part of the cockpit team; however, a companion responsibility for
captains t exercise positive cockpit crew management must exist. In this instance, the
crew concept broke down. This breakdown may have bsen due to the crew's intense
eoncentration nn the airport surface markings and runway nnd taxiway signs in order to
confirm their location. The Board believes that such a situgtion may lead to a breakdown
in cerrying out individual cockpit responsibilities unless the crewmembers have been
traiiied to recognize and resct to the situation.

Because the crew of KAL 084 commenced takeoff in spite of the uncertainty
regarding their location on the airport, the Safoty Board is concerned that the crew was
not properly trained in ground operations in marginal meteorclogical conditions existing at
the time. A common procedure for takeoffs in restricted visibility is for pllots to eross-
check their gyro/compass heading with the runway heading prior to commencing takeo?f.
Crews should be trained to perform such a procedure regardiess of how selfevident their
pesition may appear te them. An a result of this accident and similar errors in air carrier
ground operating procedures demonstirated by ground collisior accidents at airports during
restricted visibility conditions, as well as by the ASRS data, the Safety Board is concerned
that flightorews are not being adequately trained in maneging cockpit resources and
coordinating their responsibilities when operating in marginai ground nianeuvering
conditions that require fntense conceatration. The need fYor specifie training in ground
operation procedures for crows is especially important since there are no requirements for
standardized, illuminated, and casy-to-read runway and taxiway signs at alrports
certificated for air carrier operations. When there is “bseuration of texiways and runways
added to restricted vigibility, the need for a erew that is well trained in ground operations
becomes critical. It Is not pessible for ajr tralfic controllers during these conditions to
verify an aircraft's loeation on the airport, in the sbsence off a radar such as ASDE that
tracks airport surface traffic, other than relying on the crew to accurately report their
location,




2.6 Alrport Signs and Environment

The demands on the crew of KAL 084 while they were taxling were not
excessive for a highly experienced crew, despite the lack of much of the information that
crews usually rely on to taxi caused by the limited visibility and absence of ASDE. The
Safety Board examined several of the runway and taxiway signs at the airport {o
determine if all of the avaiiabje sources of ground location information external to the
airplane were adequately presented to the KAL 084 crew. The KAL airplane passed foup
signs identifying runways and taxiways along the route that the Board believes it took
while taxiing. One of the four signs, the sign designating taxiway N-1, was not equipped
for electrical illumination. At night In restricted visibility conditions when additional
guidance is most needed, such as existed at the time of this crash, this sign would provide
no information or guidance to flightcrews, Another of the four signs was only partially
illuminated, because only three of its seven lights were operating at the time of the
accident. The other two signs, which identified runway 14 and runway OL/24R, were
liluminatad.

Airports  certificated under 14 CFR Part 139 are not required to have
texiway/runway guidance s'gns  insialled. Howcver, if the signs are instalied,
14 CFR 139.47(b) requires that the operator "must show that any guidance signs installed
at the airport are In operable condition," For each airport certificated uncler
14 CFR Part 139, the FAA 8pproves an Airport Operations Manua! {ACM), which, in part,
lists key elements of the airport, such ag tunway lights, that are required to be inspected
daily to ensure that they are In operable condition. For many airports, ineluding
Anchorage International, the approved AOM does not include guidance signs in the list of
key elements. Tnerefore, although 14 CFR 139.47(v) requires that tha signs be in operable
condition, the FAA has not euppiied guidance to the airport operators on how or when this
requirement will be met,

The Safety Board balieves that as KAL 084 taxied along texiway W-1, the craw
thought that they were on the east-west taxiway, and that when they crossed the
east-west taxiway, they thought it was the north-south taxiway and continue~ to what
they believed was runway 32 but was instead runway 24R. Thore were no 8ig.:3 along this
ground path to indieste, first, that the taxiway they had entered was Vi-1 and, second,
that the first interseation they then crossed wags the east-west texiway. The crew of KAL

ource of information to designate either the taxiway they were on or

 crossing as the airplane taxied to the intersection of taxiway w-1
and runway 8L/24R. Since the accident, signs have been installed at both intersections to
designste the interseating taxiways. The FAA should require under 14 CFR Part 138 that
airport operators place appropriate runway or taxiway signs at cach intersection along
alrport taxiways to designate either the intersecting taxiway or runway.

The crew of KAL 084 did not Indicste in their statements that they saw the

nated sign designating runway 6L/24R. Severa} factors may have contributed

to the failure of the crew of KAL 084 to notice this sign, even though it wag fully

illuminated. The sign was dirty, whieh reduced the contrast between its background and

» Bince the airport surfoces were obscured partially by snow, frost, and ice, the

crew was looking intently for ground markings. Moreover, the visibility was restricted,

which further limited the crew's ability to see the sign, particularly since the location of

the DC-10 cockpit {s about 80 feet above the ground increases the slant range from
eocekpit to guidaice $igns placed agide taxiways and runways.
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Contributing to the crew's failure to notice the runway sign was that, despite
the different purposes that the runway and taxiway signs serve, the signs had common
shape, color, and dimensional characteristies, The runway and taxiway signs had identical
amber backgrounds with black lettering. The characters on the signs were identically
sized. The signs, which were the same height, differgd only in their width according to
the number of characters on the sign. The Safety Board is concerned that in similar
situations other flightcrews or vehicle operators could inadvertently enter an active
runway. Runway and taxiway intersection signs should reflect, in their sizes, shapes,
colors, and dimensions, the particular route they marik; a sign identifying a taxiway
intersection should have a differsnt appearance from & sign identifying a runway, and
these signs should then be installed at airports cortificated under 14 CFR Part 139.

2.7 Runway Incursions

The October 1978 ASRS article concerning human factors associated with
runway incursions, @s well as the tliree subsequent accidents described earlier,
substantiates problems and causal elements similar to those in this acecident. While the
December 19, 1983, accident at Anchorage and the collision at Sioux Falls involved air
traffic control, the accident at Macicid was similar to this aceident. The Aviaco Airlines
DC-8 pilot did not taxi es instructed at Barajas Airport during restricted visibility
conditions. While the KAL 084 crewmembers did not ignore tower instructions, the
factors of erewmember disorientation, cockpit coordination, and pilot technique cited in
the ASRS article were evident in this accident. Flighterews must be especlally vigilant
during taxi, hold, and takeoff operations and must make extraordinary efforts if needed to
stay aware of their position on the airport at all times. Crew coordination procedures
should be enhanced and particular alertness should be practiced when visibility is reduced
by inclement waather. - | |

3. CONCLUSIONS
Findings

~1.  Both airplanes were certificated and maintained in accordance with
approved procedures.

2. There was no evidence of preaccident failure or mailfunction of either
airplane's structures, systems, powerplants, or flight control systems.

3. The pilnt of SouthCentral Air Flight 59 (SCA 59) was properly
certificated and qualified for this scheduled domestic passenger flight.
His actions did not contribute to the aceident. '

The flighterew of Korean Air Lines Flight 084 (KAL 084) were properly
certificated and yualified for this scheduled cargo flight.

The flighterew of both eirplanes involved held currenit medical
certificates.

Both the captain and the first ofifcer of KAL 084 had extensive
experience operating into and out of the Anchorage International
Afrport, which should have reduced the ;robebility of erew disorientation
while taxling in the low~visibility conditions.

The decision of KAL 084's captain to use runway 32 for departure was
not in accordance with KAL operating specificatiors.
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The obscuration of runway and taxiway markings at the airport adverazely
affected the performance of the flighterew of KAL 084 by causing them
to give disproportionate attention to locating the runway markings.

The most likely taxl route, taken in error, by KAL 0684 was south along
the west side of the north apron, right ontu taxiway W-1, and right again
onto runway 24R.

The flighterew of KAL 084 could have determined that thair airplane
was lined up on the wrong runway if they had cross-checked their
heading indicators.

Based on the estimated takeoff gross weight of KAL 084, the runway
length requirad for takeoff was 8,180 feet. Since the actual length
available to KAL 084 on runway 24R was about 2,400 feet, an accident
would have resulted even if KAL 084 had not eoilided with SCA 59.

By raising the nose of his airplane and turning his sirplane stightly to the
left, the captain of KAL 084 avoided inflicting extensive damage to the
fuselage of SCA 89 and probable fatal injuriecs to the crews and
passengers onboard both alrplanes as a result of the collision.

Of the four runway and taxiway signs KAL (84 would have passed on the
most likely taxi route it erroneously toock, one had no illumination, one
was oniy partially illuminated, and two were fully illuminated.

There was no taxiway guidance sign at the intersection of taxiway W-1
and the east-west taxiway.

Operators of alrports certificated under 14 CFR Part 139 are not
required to place standardized signs at each taxiway/runway and taxiway
intersection.

Runway signs should be sufficiently different in design from taxiway
signs so thest they alert the operators of all surface vehicles and
alirplanes of the nature of the intersection.

17,  Lighted runway/texiway signs should be inspected daily to ensure their
oparability and maintained as required.

3.2 Probable Cause

The National Transportation Safety Board determines that the probable causes
of ths aceident were the failure of the pilot of Korean Air Lines Flight 084 to foliow
accepted procedures during taxi, which caused him to become disoriented while selacting
the runwsy; the failure of the pilot to use the compuss to confirin his position; and the
acelsion of the pilot to take off when he was unsure that the aireraft was positionesd on
the correct runway. CTontributing to the accident was the fog, which reduced visibility to
a point that the pilot could not ascertain his position visually and the control tower
personnei could not assist the pilet. Also contributing to the sccident was a lack of
leg'iible taxiway and runway signs at several intersections passed by Flight 084 while it was




4. RECOMMENDATIONS

, As u result of this accident investigation, the National Transportation Safety
Board recommended that the Faderal Aviation Administration:

Raquire that alrports certificated for rmir carrier operations instail signs
at all runway and taxiway entrances, exits, and interseations that
indicate the identity of the runway or taxiway. (Class i, Priority
Action) (A-84-98) ‘

Require that the graphies on texiway/runway identification signs be
standardized and of sufficient size to enable them to be legible to
aircraft crewmembers in all meteorclogical conditions in which afr
carrier operations are authoitzed. (Class H, Priority Action) (A-84-99)

Require that airport operators inspect and maintain the lights
illuminating airport taxiway/runway identification sigis as part of the
?aily airp;)rt inupection requirements. (Cless II, Priority Action)
A-84-100

Require at all alrports certificuted for air carrier operations that
uniform signs be installed which are classified by funection (e.g., runway
entrance, runway exit, taxiway intersection) with each function having a
unique shape, color, end/or size so that runway entrasee signs are
distinguishable from all other advisory sizns on airport property. (Class
II, Priority Action) (A-84-101)

Require that air carriers incorporate in training of their erewmembers
procecures and responsibilities during ground operations in restricted
visibility conditions, to enable them to operate sefely in such conditions.
(Class I1, Priority Action) (A-84-102) .

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s8/ JIM BURNETT
Chairman

/s PATRICIA A, GOLDMAN
Viece Chairman

/s/ G.IL PATRICK BURSLRY
Member

/8/ VERNON L, GROSE
Meamber

August 9, 1984
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APPENDINES
APPRADIX A
INVESTIGATION AND HEARING

L. Investigation

The BSafety Board was notified of the sccident about 1800 e.s.i. on
December 23, 1983, A partial team was dispatched from the Washington, D.C.,
headquarters ard arrived onseens on Darswnber 24, 1933. Working groups were established
for airworthiness and air traffic control/operations,

Parties to the investigation were the Fedaral Aviation Administration, Korean
Air Lines, SouthCentral Alry, Korean Civil Aviation Bureay, and the State of Alaska. A
represeniative from the Korean Civil Aviation Bureau was designated as the officlal
eccredifed representative. |

2, Public Hearing
A publie hearing was not held. Dapositions were not taken.




APPENDIX B
PERSONNEL INFORMATION

Captain Gary R. Holt

Captain Holt, 33, the single pilot aboard SouthCentral Alr Plight 58 wag
employed by SouthCentral Air on October 24, 1983, He holds Airline Transport Pilot
Certificate No, 246826533, dated December 27, 1978, with an airplane multiengine land
rating, and with commereial privileges in airplane single-engine land and sea. Hig most
recent first-class medicn] cerl.ticate was dated December 31, 1983, with the limitation
that the holder shall wear correcting lenses while exercising the priviloges of his airman

certificate. |

Captain Holt comploted a pilog proficieney check, graded satisfactory, on
October 24, 1983. He completed his initial ground training and flight training in the PA-
31 airplane on Oetober 24, 1%83. He flew his first line flight with fouthCentral Air on
November 18, 1983,

Captain |Holt logged 43 flight hours with ScuthCentral Air in No. mber 1983,
and 72.5 hours in December 1983, for a total of 115.5 tlying hours with the company. He
listed 5,000 total pilot hours as of Oectober 17, 1983, on his employment record. Included
in this iogged time were 1,800 hours airplene single-engine land, and 3,500 hours airplane
multiengine land. This, together with 115.5 hours logged with SouthCentral Alr for the

months of November and December, totaled abaut §,114,8 flying hours as of the day
breceding the day of the accident,

Captain Bum Hee Lag

Captain lLee, 48, of Korean Air Lines Flight 084, was amployed by KAL on
August 17, 1970, He holds Korean Civil Aeronautiss Board (KCAB) Airline Transport Pilot
Certificate No. 275, dated December 4, 1973, with class ratings in single-engine land and
multlengine land airpianes, and type ratings in the F-27, Boasing 727, and DC-10. His
most recent firsi-closy medical certificate was dated December 1%, 1983, with no
iimitations, His last flight check was completed on November 14, 1983,

Captain Lee had logged a total of 12,562:145 flying hours ag of the date of the
accidunt, He had logyged 2,237:22 of his total flyirg hours as pllot-in-command (PIC). He
had lcgged 6,471:35 flying hours in DC-10 alrplanes, with 1,788:22 of these hours logyed as

PIC, For the 3 months prior to the accident, Captain Lee logged 187 hours 16 minutes of
flying time,

¥irst Officer Bong Hyun Cho

First Officer Cho, 51, was employed by KAL on July 19, 1979. He holds KCAB
Airline Transport Pilot Certificate No. 488, dated December 29, 1979, with a multiengine
land rating and a DC-10 type rating. He obtaiised his D(C-1p type rating on February 186,
1980, MHis most recent first-clasy medical certiticate wan deted August 2, 1663, with the
limitation "Holder shall woar lenses that correet for distant vision and possess glasses that
correct [or nagr vigion while exeraising the privilege of his airman's certificate." His last
flight eheck was completed on November 9, 31983,
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First Officer Cho had logged a total of 8,167 hours 21 minutos of flight time
as of the date of the socident. He had logged 2,905 hours 21 minutes in DC-10 a rplenes.
Fﬂ’l tl;a 3l1inonths prior to the aceident, First Oftleer Cho had logyed 168 hours 52 minutes
of flying iime. | |

Flight Fngineer Myong Koo Lee

|  Flignt Engincer Lee, 34, was employed by XAL on February 12; 1979. He holds
KCAB Flight Engineer ldcense No. 27, dated December 28, 1978, with type ratings in
Boeing 717 and DC~10 nfrplanes. His sscond-clays medioal certifioste was dated
December 23, 1683, with no Mimitations. His. last flight check was completed on
November 3, 1983, |

. Flight Engineer Lee hed logped & total of 2,174 hours 87 minutes of fiying time

as of the date of the acecldent. He had logged 184 hours 13 minutes of this time in DC-10
airplanes. For the 3 monthy prior to the accident, Flight Engineer Lea had logged 136
hours 12 minutes of flight time. '




APYENDIX C
AIRCRAFT INFORMATION

P4-31-350 Navajo

The Piper Aireraft Corporation PA-31-350 Navujo Iy a twin-engine,
retractable landing gear, normal category airplane. The fuveisge is a conventional
semimonocoque structure. The alrplane is 34 feet 7 1/3 {nches in iength. The top of the
fuselage measured from the ground with the landing gesr oxtended is 7 feet 8 inches n

height. The top of the vertical stabilizer easurad from the static ground line is 13 feet
in height. The ving is an all-metal, cantilever, semimoncoogue strveture, :

The PA-31-350 is powered with turbocharged Aveo Lyvoming T10-840-J and '
LTIO-540-J series engines. The left engine rotates clockwise, and the right engine rotates
counterclockwise as viewed from the pilot's seat. The six-cylinder engines develop 350 hp
each at £,875 rpm. The propellers are Hartzell, thres-blade, constant speed, controllable
pitch and full feathering, | |

DC*iﬂ:;?_Q

The MeDonnell Douglas DC-10-30 CF is u low-wing, wide~bedy transport
category airplane powered by three General Electric Model CF6-50C! engines which
generate 49,0/0 pounds of thrust. The space betweun the right and left main gear {3 38
foet with .2 nose gear and mein body gear centered looking aft from the nose. The
botiom of the fuselage measurad from the grourd with the gear extendad is 7 feet
8 inches high ahead of the wing and 7 feet high under the wing., The wing span from wing
tip to wing tip is 168 feet 4 inohas,
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APPENDIX D

TRANSCRIPT OF RECORDED TRANSMISSIONS

This transeription covers the time period from 1383144 to 1407:28, Vecember 23,

Agenoies making transmissions

Anchorage Tower (3round Control
Anchorsge Tower Local Control
Korean Air Lines Flight 084
SouthCentral Air Flight 59

Time Elapsed Time

1353:44  00:00

Agency
KAL 084

1353147  00:08 GcC

1383:48  00:05
1383:53  00:09

1358:68 00415
1354101  00:17
13585:27  01:43

1995130  01:486
1355:33  01:49
135732 03148

13587:37  03:53

1367:40  03:56
1860117 05133

1360:22 05439
1401345  08:01

Abbreviation

ac
LC
KAL 084

- SCA 39

Transmission

Anchorage Ground Kurean Alr
084

Korean Alr 084 heavy ground
U84 ready for atarting
Korenan Afr 004 heavy start engines

your diseretion plan runway 32
or 6R ,

‘Would like 32

Roger

Korean Air )84 heavy, what'y
your position?

Cargo ramp
Rogew

Ciround Korean Afr (084 requaust
taxi

Korean Air 084 heavy taxj to
runway 32

Roger taxi 32

Korean Afr 084 heavy report
entering the eust-west taxiway

Ah roger

Anchorage ground Korean Alr
084 entering east~ wost taxiway
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140150

1401:55
1402236

1402:40

1402:42

1402:48

1402132
1402:54

1402:57

1403 108

1403:14
1403:20

1403522
1403:39

1403144
1403:44
1404:00

1404:04
1408248

08:04

03104
09:10

08:13

(3124

39:30
09136

09:38
(#9155

08158
10:00
10116

10:20
11344

Unknown

gile

Unknown
LC

SCASe
L' o:
LC

Korean Air wero eight four heavy
roger hold short of runway three
two and contact tower holding
short good day

Roger

Anchorage Tower Korea roro
084

Koreen Air 084 heavy tower
Korean Alr 984 we're tauiing
on east-weut taxiway to hojd
point :

Koresn 084 heavy, understand
runway 32 for departure

Affirmative, ready for takeoft

Korean Air 084 heavy, tax! into
position and hold runway 32

(84 roger

The current touchdown RVit
is 1200, midtield 1400, rollout
is 800

Well, it's moving

Dleparture on 32 help it a little
bit.

Yeah

SouthCentral 59 what intersection
are you at?

I'm at w-3

Thenk you

Korean Afr 084 hmvgv rnway
32 cleared for takeo i, ndvise
airborne

Roger

SouthCentral 59 the midfiald

RVR is 1300 taxi into position
and hold bl
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1408:32  11:48 Roger, position and hold

1408:18  12:34 Anchorage tower Korean Afr
084, we're rolling B

1406:21 12237 LC Korean Air 084
1407128 13144 Unknown What's that smoke out there?
End of Transeript

T VEMSENT FRINTING OVPICY . 1984 O-A21e020/20024






