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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT
Adopted: November 30, 1982

REEVE ALRUTIAN AIRWAYS, INC.
NIHON YS-11A, N169RV
KING SALMON, ALASKA

FEBRUARY 16, 1982

SYNOPSIS

About 0905, Alaska standard time, on February 18, 1982, Reeve Aleutian
Airways, Ine,, Flight 69, a Nihon YS-11A, NI169RV, with 36 passengers and
3 erewmembers onboard, made an emergency gear-up landing on the frozen Naknek River
adjucent to the King Salmon Airport, l{ing Salmon, Alaska, following the loss of power in
both engines. The airplane was damaged substantially, and one crewmember, two
passengers, and two firefighters suffered minor ivjuries during the evacuation,
firefizhting, and rescue activities,

The National Transportation Safety Board determines that the probable cause
of this accident was the loss of power in the right engine due to the freezing of water in
the fuel filter after the fuel heaters were turned off in accordance with the
before-landing chexzklist, and the loss of power due to the destruction of the left-engine
turbine from overtemperature due to excessive fuel flow for undetermined reasons,

1. FACTUAL INFORMATION

1.1 History of the Flight

On Februsry 16, 1932, Reeve Aleutian Airways, Inc., {(Reeve) Flight 69 a
Nihon YS-11A (N169RV), was operuting as & scheduled passenger and cargo flight from
Anchorage to Cold Bay, Alaska, with intermediate stops at King Salmon and Dutch
Harbor, Alaska., The airplane had been in a hangar at Anchorage all day February 15.
While in the hangar, the fuel sumps were drained and no water was found. At 06001/ on
February 16, the aiplane was moved to gate 18 at Anchorage International Airport where
it was fueled with 901 gallons of Jet A fuel, After refueling, the fuel sumps were drained
gguain and no water was found. The total fuel onboard was 1,355 gallons.

Flight 69 received an instrument flight rules (IFR) clearance to King Salmon,
taxied from the gate at 0751, and 4 minutes later departed runway 32. The weather at
departure was 1,200 feet overcast, 5 miles visibility in light snow, temperature -5°F,
{-20.6 C), wind less than 10 knots, and altimeter 28.96 inHg.

1/ All times are Alaska standurd, based on the 24-hour clock.
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During the climb to the assigned altitude of 12,000 feet, 2/ the flighterew
requested and was cleared to 14,000 feet, Shortly after passing 10,000 feet, the
flighterew noticed that the outside air temperature wwas lower than temperatures they
were accustomed to seeing at that altitude. At that time, the fuel heater switches were
moved by the first officer from the noLmal to the manual position. The flighterew
confirmed a rise in fuel temperature on the Yuel'fE'r'ﬁb’era’;We indicator. After reaching
14,000 feet, they noted that the indicated outside air temperature was -37° C (-34.5° F),

Flight 69 remained at cruise altitude, 14,000 feet, for about 45 minutes. The
weather during the flight was thin stratus clouds with no ieing, although the outside air
lemperature was about -35° C to -40° C (-31° F to -40°F). When the airplene was about
50 miles from King Salmon, King Salmon approach control cleared the flight to descend to
7,000 feet. A constant power setting and airspeed of 240 knots were maintained during
descent from 14,009 feet to 7,000 feet. The flight was leveled at 7,000 feet for about g
minute and then was cleared to descend to 5,000 feet. The flighterew initinted the
descent and approach check, and the captain began to slow the aircraft. He stated that
he set the power at 12,500 rpm and 830 pounds per hour fuel flow. As the flight neared
3,000 feet, approach control cleared it for & visual approach to the airport,

runway 29, The tow inds,

flight to land. At that time, the first officer

He stated that his normal procedure was ‘o move the high-pressure (HP) cock levers to
the high stop withdrawal (HSWL) position, turn off the fuel heaters, and scan the engine
instruments. He stated that immediately after turning off the fuel heaters, he looked at
the engine instruments and saw that the torque pressure indication for the No. 2 (right)
€ngin~ was 40 psi and that the fuel flow indication was well below 500 pounds per hour.
Normal indications for the throttle position of 12,500 rpm would have been g torque
pressure of 100 psi and u fuel flow of 850 pounds per hour. He said that at that time he
did not associate the loss of torque and fuel flow with hi i

before-landing check. The first officer also stuted that neither the fuel filter differential
pressure warning lights nor the low fuel pressure warning lights were iltuminated.

About the same time, the captain, who was flying the airplane, felt the
airplane yaw to the right, At 0981:51, the first officer advised the captain, "we've lost
one." The captain advanced the right-engine throttle, but the engine did not respond, He
turned on both "relight” switches and again advanced the throttle, but the engine did not
respond. He determined that the altitude, airspeed, &nd position were adequate for a
single-engine approach and landing, and feathered the propelier and shut down the right
engine, using manual feather procedures. He stated that he believed it was better at the
time to eliminate the drag and adverse lateral control problems rather than attempt a
restart because he believed he could easily make the airport. The first officer confirmed
that the propeller had feathered and, at 0902:14, he advised the tower of the situation and
requested that emergency equipment stand by, At 0802:18, the captain said, ", . . we're
losing the other one." Four seconds later, he called for the gear down. The first officer
selected gear down and confirmed the gear down indication as the captain began a turn
cnto final. The captain stated that he could not recall if he moved the left-engine (No. 1)
throttle before or after the right propeller was feathered and he noticed a problem with
the left engine, fIle stated, however, that he anticipated the need for a power increase
when the gear was extended. Both crewmembers stated that they could not recall if the
indicating lights, which show that the propeller high stop is withdrawn, were illuminated
when the engine problems oceurred.

2/ All aititudes are above mean sea level.
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Shortly after the gear was lowered, and a¢ the captain was turning the airplane
from base leg to final, he heard several scinds he desceribed as popping noise, and smelled
smoke. He noted large fluctuations in the left-engine fuel flow, roughly centered around
1,000 pounds per hour, and he felt the airplane yaw to the Jeft. The left engine began to
lose power, and the captain ordered the first officer to try to restart the right engine,
The first officer moved the high-pressure cock lever for the right engine forward and
started to push the feather button to unfeather the propeller. He stopped the procedure,
however, because the airplane was about to land on the ice.

According to the captain, as the rate of descent increased, he realized that
the airplane would not reach the airporc«. He then decided to land on the frozen Nnknek
River, which is adjacent to the south edge of the airport, and he made a left turn to align
the airplane with the river. While descending to land on the frozan river, the captain
called for the gear to be retracted and elected to feather both propellers. He stuted that
when he reached to move the high-pressure cock levers to feather, they were both
forward in the withdrawal position,

The airplane touched cown on the ice before the gear was fully retracted,
gradually settled onto the ice as the gear retracted, snd then slid for about one-half mile.
Both crewmembers stated that there was no fire warning until the airplane was on the ice,
The captain ordered all fire extinguishers discharged after the airplane touched down.
When the airplane stopped, the captain ordered an evacuation and secured the cockpit.
The first officer and flight attendant directed the evacuation through the aft cabin door
on the right side. When the captain left the cockpit, he encountered some passengers
having difficulty attempting to open the right overwing exit. The captain opened the exit
and assisted passengers through it.

Airport firefighters arrived shortly after the airplane stopped and extinguished
the fire in the left-engine nacclle,

. The emeoggency landing occurred div ‘ng the hours of daylight at a location of
58734'53" N and 156°39' W,

1.2 Injuries to Persons

Crew Passengers

Fatal
Serious
Minor
None
Total

1.3 Demsge to Aircraft

Impact damage to the airplane was limited mainly to the lower fuselage
suiface between fuselage stations F.S. 5,300 and 8,500, 3/ The fuselage skin in this srea
was scraped and buckled, but had not been torn from the structure. The rotating beacon

3/ Fuselage station measurzments are based on the metric system and are given in
centimeters. Fuselsge station (F.S.} 0 is located at the longitudinal midpoint of the
fuselage. Negative numbers denote stations forward of F.S. 0, and positive numbers
denote stations aft of F.S. 0.
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and several antennas were broken and bent. The auxiliary power unit (APU) exhaust
cowling and air conditioning scoop, located forward of this section, were c¢rushed upward 3
to 6 inches. The right wing fairing sbove the APU -vas crushed upward 3 to 5 inches. The
nosegear doors were crushed somewhat, and there was a 3-inch buckle in the lower
fuselage skin forward of the cargo compartment access door at F.S. -9,300,

Several 3- to 5-inch chordwise seratch marks were found in the paint near the
left wingtip trailing edge. There was no other damuge to the wings.

The left stabilizer top surface was buckled beginning aft of the leading edge
deicing boot and running inboard at 45° to the chord, ending at tne stabilizer trailing edge.
The buckle was deepest--about 3 inches--at the trailing edge. Scratch marks 5 to
10 inches long were found on the lower surface at the ti, running in a chordwise
direction. The flaps and flight control surfaces were not damaged.

On the left propeller, all four blade tips were curled back in a direection
opposite the normal direction of rotation. The left-engine turbine seetion showed
evidence of extreme overtemperature. In all tisree stages, the nozzle guide vanes and the
turbine blades were burned and melted. All the discs were intact, and all blade roots
remained mounted in the dises. The turbine exhaust duct was melted through on the
inboard side. Th2 left nacelle inboard cowling had been discolored by heat and, in an area
adjacent to the turbine section, the fire had buraed through the cowling.

The right propeller was in the feathered position. Two of the fcur blade tips
were bent and curled aft and opposite the direction of normal rotation. The right engine
and nacelle were not damaged.

1.4 Other Damage

None.

1.5 Personnel Information

The captain and first officer were properly certificated and qualified for the
flight in accordance with Federal Aviation Administration (FAA) regulations. There wa.
one flight attendant aboard the airplane. (See appendix B.)

1.6 Aircraft Information

The airplane, a Nihon YS-11A-600, was certificated, equipped, and maintained
in accordance with FAA requirements. It was equipped with two Rolls Royea Durt
542-10K engines and two Dowty-Rotol R209/4-40-4 propellers. The gioss weight at
takeoff was 54,220 pounds, and the center of gravity was within limits, At takeoff, there
were 8,800 pounds of Jet A fuel onboard. (See appendix C.)

1.7 Meteorological information

The surface weather observation for King Salmon Airport at 0910 was:
5,000 feet scattered clouds, visibility 15 miles, temperature -15°F (~26° C), dewpoint
-31°F, wind 330° at 12 knots, sltimeter setting 29.32 inHg.

1.8 Aids to Navigation

There were no reported difficulties with aids to navigation,




Comiaunications

There were no reported communications difficulties.

1,10 Aerodrome Information

King Salmon Airport is a joint-use civilian and military airport, with air
traffic control provided by the PAA, and firefighting and rescue services provided by the
Unised States Air Force. It has two asphali-paved runways--runway 11/2% and runway
18/36. Runway 11/29 is 8,500 feet long and 130 feet wide, Runway 18/36 is 4,994 feet
long and 100 feet wide. Tae airport elevation is 57 feet. It is bounded on the south and
west by the Naknek River.

1.11 Flight Recorders

N169RV was equipped with a Sundstrand model FA-542 flight data recorder
(FDR), serial No. 4343. The recorder and foil recording medium were not damsged, and
all parameter and binary traces were active with no evidence of recorder malfunction,
An error was discovered in the calibration data for the indicated airspeed above
200 knots, which ceused :ertain recorded airspeed values to be sbove the maximum
permitted operating speed of the airplane. When the calibration error was corrected, the
girspeed values were found to be within the normal range.

A readout was made of the last 15.5 r:inutes of recorded data beginning at
cruise altitude about 1 minute before the start of descent.

N169RY was also equipped with a Sundstrand model V557 cockpit voice
recorder {CVR), The tape recording quality was poor because of varying recorder drive
motor speed and electronie distortion. Because of the speed variations, real times could
not be measured, which caused a time discrepancy between the CVYR recording and the air
traffic control tower recording of communications. The electronie distortion prevented
any engine sounds from being identified either audibly or electronically, (See appendix D.)

A correlation between the FDR and CVR readouts showed that the indicated
airspeed during the first part of the descent was about 240 knots. After the airplane
passed through 5,000 feet, its airspeed decreased and remained steady a! about 210 knots
until the airplane leveled at about 1,800 feet. The airspeed then began decreasing. When
the flightcrew first noticed the low torque of the right engine, the airspeed was
decreasing through 188 knots and the altitude was slightly less than 1,800 feet. When the
captain first noted the problems with the left engine, the airspeed was about 165 knots at
1,800 feet. After the captain told the first officer ". .. we're losing the other one™ at
0902:18, he called for gear down. The first officer confirmed "gear down and three green”
20 seconds later, and then radioed the control tower that Flight 689 was turning final at
0902:47. The order to attempt to restart the right engine was given at 0803:17,
50 seconds after the captain first noted the problem with the left engine.
Twenty-three scconds later, the sound of the ground prorimity warning began, and 13
seconds later, the recording ended.

1.12 Wreckage and Iinpact Information

The airplane was landed under control, with the landing gear retracting but not
fully up »nd locked, on the frozen Naknek River. It slid about one-half mile and came to
rest on a magnetic heading of 270° The ice was about 3 feet thick, and although the
surface cracked, it remained solid and intact and supported the airplane,
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The most prominent marks on the ice were made by the propeller blades, the
auxiliary power unit enclosure, and the landing gear doors. Pieces of the rotating beacon,
mourted under the fuselage, were found along the landing path on the ice.

1.13 Medica! and Pathological Information

One passenger injured his knee while leaving the airplane through the right
Xit; the injury was aggravated when he slipped on the ice outside the airplane.
assenger suffered minor frosthite on one kand, and the first officer received

1.14 Fire

Fire began in and was confined to the left-engine turbine section, turbine
exhaust duct, and nacelle cowling. The crew stated that there was no fire warning unti)
after the airplane was on the ice, The captain stated that he did not see fire or smoke
until the airplane came to rest and he was securing the cockpit, However, he smelled
simoke shortly after he noted the large fuel flew fluctuations of the left engine while still
airborne,

During the larnding and stide on the ice, the captain ordered the first officer to
discharge the nacelle fire extinguishers, both left and right. The first officer complied
with this order.

A small fire continued in the left nucelle after the airplane came to rest, It
was extinguished by U.S. Air Force firefighters, using two 18-pound, dry chemieal
extingu.shers.

1.15 Survival Aspects

This was 1 survivable accident.

Passengers had been briefed orally before takeoff on the locations of the
emergelicy exits. A printed eard with small, unlabeled diagrams of an exit door and
window was available to passengers. Instructions for operating the exits were in written
ferm only, During the emergency evacuation, the bassengers were not gble to cperate the
right overwing exit. When the captain entered the passenger compartment, he opened the
exit and assisted the passenger evacuation. The captain, who was familiar with the
operation of the exit, reported that he experienced no difficulty in operating it,

Examination of the right overwing exit revealed that the operating
instructions on the exit placard were simple and clearly stated, The instructicns were as
foliows:

TAKE OFF THIS COVER
RELEASE CATCH
PULL HANDLZE

THROW DOOR OUT

However, Safety Bourd investigators found that when they followed the placarded instructions,

it was difficult to locate the cateh referred to in ihe instructions, because both the
handle énd catch were painted the same color. In addition, neither the handle nor the
catch was labeled. The exit operated without difficulty once the catch was located
and released.
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1.16 Tests and Research

1.16.1 Engine Examination and Tests

Both engines were removed from the airplane and taken to the Rolls Royce
(Canada), Lachine, Quebee, Canada, manufacturing facility for examination and testing
under the supervision of a Safety Board investigator.

Examination of the left engine confirmed that all three turbine stages mand
their associated nozzle guide vanes were melted &nd burned away. The fuel nozzles and
flame tubes from the combustion chambers showed evidence of abnormally high
temperatures. The low-pressure and high-pressure compressors and gearboxes were not
damaged and were in good condition. The fuel pump and fuel control unit from the left
engine were run on a test bench, and they performed satisfactorily. Before the test, the
residual fuel was removed from both units for liboratory analysis. A quantity of water
was feund in the fuel control unit and evidence of corrosion was found inside the
magnesium housing.

The right engine was not damaged. [t was installed in a test stand and a
normal "as received" test run was accomplished. Engine operation and performance were
satisfactory during this test. Pollowing the test, the combustion section was disassembled
and examinnd. Some normal wear and cracking were found in two flame tubes and soms.
first-stage nozzle guide vanes. The fuel pump and fuel control unit also were run on i

test bench, and they performed satisfactorily.

1.16.2 Propelier Exam’nation and Test

Both propeller assemblies were taken to the manufacturer's facility in
Sterling, Virginia, for examination under the supervision of a Safety Board investigator,
The hub and pitchlock assemblies of both propeilers were functionally tested in
accordance with Dowty Rotol standard test procedures. Both units functiored
satisfactorily, and no malfunctions or defects were found in the pitchlock assemblies. The
electrical brushes, backplates, and hub switches were checked electrically and found to be
satisfactory. Both propeller control units were functionaily tested and found to perform
satisfactorily.

1.16.3 Airplane Electrical System

Eleetrical continuity checks were performed on the propeller cruise pitch stop
withdrawal circuits for both engines following recovery of the airplane and its transfer to
the ramp at King Salmon airport, but before the engines «nd propellers were removed.
These included checks of the circuits for the warning and indicator lights in the cockpit.
The only discrepancy noted was in the burned area of the left-engine wire bundle sdjacent
to the turbine section. The circuits on both sides of this burned area tested satisfactorily.

1.16.4 Fuel Samples and Analyses

Fuel samples were taken from fuel filters of both engines and from all the fuel
tank sump drains while the airplane was outside in below-freezing tempecature. There
samples were taken on the second day follow:ng the accident while the airplane was still
on the ice, in a left wing-down position. Ambient air temperature had not risen above
5°F (-15° C) since the accident occurred. Part of the sample from the right-engine fuel
filter was lost before it was collected in the container. Samples also were teken on the
day of the accident from the hydrant cart which was used to refuel Flight 09 in
Anchorage. These samples were analyzed by an independent laboratory in Anchorage,
Alaska, and identified by the Engler distillation method as Jet A turbine fuel. This is a




-8~

standard test method accepted by the American Society for Testing Materials (ASTM),
AH samples contained water in varying amounts. The greatest amount of water, 130 parts
per million, was found in the fuel taken from the left-engine (uel filte'. The amount of
water contained in th2 samples from the tank sumps and the right engine ranged from 29
to 31 parts per million. The sample from the hydrant cart contained 36 parts per million.

All samples also contained relatively large amounts of suspended solids identified as fibers
and crystals.

Puel samples also were taken from the left-engine fuel pump and fuel control
at the Rolls Royce facility befora the components were examined and tested. These
samples were examined in the Rolls Royce laboratory. The sample from the fuel control
was determined to contain 31.4 percent by volume water. The sample from thza fuel pump
contained 3.3 percent by volume water. The water also was tested for salinity and was
found to contain 10~ to 15-percent chloride. The Rolls Reyce lshoratory also made a
comparison test of the sample against a standard fuel using infrared spectrophotometry,
and concluded that the iuel type was JP-4, However, this method is not san
ASTM-accepted method for positive identification of fuels, and the Rolls Royce
laboratory later stated that it should not be considered a&s conclusive, and that the
accepted industry method of identification should be used.

1.16.5 Engine Fuel System leing Tests

Sometime during 1961 and 1962, Rolls Royce conducted an extensive series of

tests of the Dart engine fuel system to ‘nvestigate the effects of icing due to water
entrained in fuel. The tests included the portion of the systein frcm the low-pressure
filter downstream through the fuel control unit. The amount of water contamination in
the fuel during this testing was 0.01 percend by volume (100 parts per million).

In these tests, fuel flow surged several times and was attributed to
intermittent and partial blockage by ice particles of the strainers and orifices in the fuel
control servo system. Other testing showed that fuel flow and pressure during an engine
acceleration would not be affected unless the low-pressure fusl filter was blocked
90 percent befeore acceleration. Rolls Royce test data also showed that the temperature
rise in fuzl flowing acrcss the fuel heater was 34° C (94°F) at 15,000 rpm and 44° C
(110° F) &t 14,200 rpm.

1.17 Additional Information

1.17.% Engine Fuel Sysiem

Each engine is supplied with fuel from the integral fu:l tank in its respective
wing. The fuel flows through a fuel heater, a low-pressure fuel filter, and into the
engine-driven pump. From the pump the high-pressure f{uel is delivered to the fuel
control unit whese it is metered and directed to the fuel nozzles in the combustion
chambers.

The fuel heater is a fuel-air heat exchanger which uses compressor blaed air as
the heat source. It is controlled from the cockpit by a three-position switch, with
manual, off, and auto positions. There is also a differential pressure warning light for
each engine, actuated by a differential pressure switeh. The light will illuminate when
there is a 3.75-psi difference in fuel pressure between the inlet of the fuel heater ang tha
outlet of the fuel filter. If the fuel heat switch is selected in auto, engine bleed air will
be direct2d to the fuel heater when the differential pressure switeh is actuated by the
pressure differ:nes. When the switech is in the manual position, bleed air is supplied
continuously to the fuel heates, The warning light is located on the cockpit ove.head
panel next to the fuel heat switch. The [uel filter does not incorporate an automatic
bypass valve.
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~ The servo system in the fuel control senses engine inlet aic pressure and
throttle valve position to regulate fuel pump output. The servo pressure rmoves a piston
whici: changes the stroke of the positive displacement fuel pump, thereby changing
fuel flow.

1.17.2 Before-Landing Check

The YS-11 Before-Landing Check is a challenge and response check of the
following items:

Landing Geur Down and 3 Green
HP Coek HSWL

Landing Ligh's On 165 knots

Fuel Trim Set

Prop Lights 3 ON -3 OFF
Fuel Heaters OFF

Flaps OFF
Water/Methancl ON

Spill Valves MANUAL

The Reeves training manual requires that for instrument approaches, the check be
performed before reaching the final approach fix. For visual approaches, it is to be
performed upon entering the traffic pattern and completed before turning onto final
approach, except for the final flapsetting.

‘The before-landing check requires that the fuel heaters be turned off before
landing because the so -ce of heat is engine compressor bleed air. Extracting air from
the comptessor causes a reduction in the shaft horsepower output of the engine. Power
available at takeof{ is reduced 4 percent when gir is extracted for fuel heat. Therefore,
to make maximum power available in the event of a go-around or missed approach, the
fuel Leuters are turned off during the approach for landing.

The YS-11 onerations manual deseribes the use of fuel heat for all phases of
flight. For climb and cruise, it states: "If the indicated fuel temperature is below 5° C or
the outside air temperature is below -15° C in case of airplanes not equipped with tke fuel
temperature indic. ors, keep the fuel filter deicing switch in MANUAL,"

For approuch anc landing, the manual states: "If the indicated fuel
temperature is below 5°C, or the outside air temperature is below 20° C in case of
airplanes not equipped with the fuel temperature indicators, set the fuel filter deicing
switech to MANUAL for 2 minutes within 5 minutes before landing and tuin off the fuel
filter deicing switch.”

1.17.3 Propeller Pitch Stops

The Dowty Rotol propeller used on the Rolls Royce Dart engine incorporates a
mechanica. pitch stop which prevents the propelier bladc angle from decreasing to a
flat-piteh, high-drag condition during takeoff and cruise if the propeller windmills
without engine power input for any reason. On the YS-11, ti.e high pitch stop limits blade
angle decrease to 27.5° pitch angle.

By mesns of electrical switches in the propellers connected in serles and
actuated by the propeller blades, the cruise piteh stop is set automatically in each
propelier when tie piteh angle of both propellers is above 29.5°% The stops are withdrawn
automatically only when the pitch angle of both propellers is below 29.5,° or if one
propeller is feathered and the angle of the other becomes less thun 29.5°.
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As a propeller is moving to the featier position, the stop cannot be removed
automatically. At feather blade angle, the blade contacts another switch which again
completes the circuit and allows stop withdrawal. The propeller will feather in about
10 seconds or less, The automatic systein cun be bypassed and the stops withdrawn
manually by placing the high-pressure cock lever in the high stop withdrawal position.
This action is required to be accomplished during the before -landing check.

The status of the high stops is displayed in the cockpit by yellow and biue
lights. The yellow "High Stop Unsafe" light indicates that the blade pitch of either
propeller, or both, is below 29.5°. The blue "High Stop Removed" light indicaies that the
high stop has been withdrawn.

Cslculations by Dowty Rotol indicate that for the YS-11 at 165 knots,

1,8000 feet altitude, and 850 pounds per hour fuel flow, the propeller blade angle would be
29%,

1.17.4 Propeller Feathering

Propeller {eathering <~an be uccomplished in two ways--autofeather and
manual feather. Autofeathering is accomplished automatically when the following
conditions exist: the throttle lever is in the position corresponding to 12,800 engine rpm
or greater, the high-pressure cock lever is in "fuel on" or high stop withdrawal position,
torque pressure is below 50 psi, and the other engine is not feathered or being feathered.
Msnual featharing is a~complished by moving the high-pressure cock to the "feather
position and then pushing the "feather" button. These actions select the propeller control
unit to feather, shut off fuel to the engine, and activats the feathering pump,

1.17.5 Cruise Altitude Temperatures

About 0815, Reeve Flight 17 departed Anchorage for King Salmon. The flight
was cleared via the same routing and altitude as Reeve Flight 69, and followed Flight 69
by 20 minutes thkroughout the flight. Flight i7's fuel onboard and overall gross takeoff
weight were nearly the same as Flight 69's. Upon leaving 10,000 feet for 14,000 feet, the
crew also selected manual fuel heat after noting the low air temperatures en route. They

noted the following indicated outside air temperatures at the following locations and
altitudes:

Over Kenai at 10,000 feet, temperature -25°C (-12°F).
Over ML, lliamna at 14,000 feet, temperature -40° C (-40" F).
Inbound to King Sulmon at 14,000 feet, temperature -38° C (-36° F).

The descent of Flight 17 began approximately 40 nmi northeast of King Saimon
and ended in a visual approach and landing on runway 29 at King Salmon Airport. The
crew noted no peculiar engine indications during the descent or landing phases except that
after parking and shutdown, the power levers and high-pressure cocks were very stiff to
move and the auxiliary power unit required three attempts to start.

1.17.6 Fuel, Fuel Storage, and Refueling Procedures

Water is highly soluble in kerosene-type turbine fuels and may be present in
three forms: dissolved, collodial suspensicn (entrained), and free water. Dissolved and
entrained water cannot be filtered out. ‘The entrained water remains suspended as
submicroscopic particles that do not settle out. This entrained water usually results from
dissolved water coming out of solution us the fuel is cooled. Some free water also may be
converted to entrained water as the fuel passes through pumps. The quantity of water
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usually present in turbine fuel does not affect normal combustion, However, it is a
potential source of ice in the fuel system when the fuel is at low temperature beca«se of
exposure to cold temperatures at flight altitudes. For this reason, engines include fuel
heat systems or fuel filter bypasses, or both,

At Anchorage International Airport, fuel is stored in a central tank farm and
puraped through underground pipes to the airplane parking locations. It is pumped by
portable hydeant carts from these locations directly to the airplanes.

Reeve procedures for the first refueling of the day at Anchorage require that
the fuel tank sumps be drained when the airplane is inside the nangar before it is moved to
che parking spot at the boarding gate for refueling. At this time, at least 1 quart of fluid
is drained from each sump and examined visually for water. If water is found, draining
continues until no water is found, or, if water continues to appear in the samples, the
cause is investigated., After the amirplane is refueled at the gate, the sumps are again
checked for water,

1.17.7 Right Engine History

In 1980, while installed on another airplane, the right eugine was subjected to
sudden stoppage. It was removed and sent to Rolls Royes for overhaul, after which it was
installed in the Mo. 2 position on N169RV. During the investigation, when a force was
applied to one propeller blade of the No. 2 propeller, the engine taiipipe wes observed to
move as if it were loose in its mount. However, an inspection of the mounts, including a
cheek of the torgue on the mount bolts revealed 1o discrepancies. It was also alleged that
after the engine examination and testing, the engine was installed on another YS-11 and
subsequently removed for a viuvration problem. A further review of Reeve mainterunce
records showed that, in 7act, it replaced an engine which was removed for vibrations, and
continued in service with no reported problems.

2. ANALYSIS

2.1 General

The flightcrew was property certificated and qualified in accordance with
existing regulations. Weather was not a factor in this accident, with the exception of
extremely low temperatures at the airplane's cruise allitude. The airplane was properly
equipped and maintained in accordance with the applicable regulations. Thete was no
evidence found to indicate prior existing discrepancies which would have contributed to
the accident.

2.2 Fuel Type

All the fuel samples taken from the airplane and the hydrant cart were
identified as Jet A fuel by an independent laboratory using industry-accepted methods.
The fuel samples recovered from the engines at the engii.e manufacturer's test facility
were concluded by the manufacturer’s laboratory to be JP-4 by using less accurate
comparative-type test. When questioned, the manufacturer’'s laboratory conceded that
this test should not be considered conclusive, and that standard test methods should he
relied upon. In addition, the airplane was fueled at Anchorage, a« well as at previous
refueling stations in the Reeve system, with Jet A fuel. Therefore, it would have been
impossible to have JP-4 fuel in the fuel controls. Therefore, the Safety Board concludes
that the fuel was Jet A. The Safety Board further concludes that the water in the fuel
was nct the result of any improper handling, but rather was the result of dissolved water
coming out of solution in a suspended state due to the unusually low fuel temperatures.
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2.3 Loss of No. 2 (Right) Engine Power

The loss of power on the No. 2 (right) engine, indicated by the low torque and
fuel flow, can be associated directly with the remnoval of fuel heat as part of the
before-landing check. The first officer first noticed the loss of torque after he turned off
the fuel heaters. Because of the lengthy exposure of (he airplane to very low
temperatures before flight and to extremely low temperatures during cruise, the fuel
temperature would have been well below the freezing point of water. The draining of the
fue) sumps before and after refueling did not reveal any free water in the tanks.
However, this visual check, while necessary to insure the absence of free water, cannot
reveal water dissolved in the fuel and must not be relied upon as indicative that fuel icing
will not occur. Analysis of the fuel samples, taken after the accident in less than ideal
conditions, confirmed the presence of water in the fuel system, 1t is likely that the actual
quantity of water, both free and dissolved, was greater than that implied by the fuel
analysis, Because the samples were taken when the ambient temperatures were still well
below 0° F, anv collected free water in the system would have been {rozen and would not
have flowed through the drains when the sumples were taken. During flight, the water
woitld have been dispersed in the fuel either as supercooled droplets or small ice ciystals
in the fizel, but would not have restricted the fuel flow in the system in that form. And so
long as heat was supplied by the fuel heater, the water would have easily passed through
the engine fuel system as liquid, However, the fuel in the airplane’s tanks was probably at
very low temperatures because of the long exposure to low ambient temperatures.
Therefore, the fuel heater would have raised the temperature of the fuel entering the
engine only slightly above freezing. Once the fuel heaters were turned off, the water
entrained in the cold fuel would have frozen quickly in the small orifices and sereens in
the fuel control and pump, 8nd also could have impregnated the filter element and
partially blocked fuel flow through the filter.

Although the first officer, when interviewed, seemed to associate the loss of
torque with the removal of fuel heat, it seems apparent from the CVR transcript that he
did not do so at the time, and, therefore, did not attempt to restore fuel heat. The
eaptain stated that he scnsed the loss of torque at the seme time the first officer noticed
the low torque indication. This also tends to associate the power loss with the removal of
fuel heat. The captain stated that when the engine did not respond to throttle movement,
he decided to feather the propeller because he believed that the airplane was in a good
position to continue the approach on one engine, It is possible that, with the torque below
50 psi, the captain adva~~ed the throttle to the 12,800-rpm position and the propeller
autofeathered. However, because he decided to feather and carried out the manual
feathering procedure, the crew may not have been aware that autofeatner had occurred.

Because no discrepancies wera found in the engine or in lhe crew's actions
before the loss of power, the Safety Board concludes that the loss of power in the right
engine oceurred due to the freezing of fuel-entrained water in the low-pressure filter
after the fuel heaters were turned off in accordance with the before-landing checklist.

2.4 1088 of No. 1 {Left) Engine Power

The CVR transeript indicated that onlv about 28 seconds elapsed between the
time the crew noted the loss of torque on the right engine and the popping sounds and
smell of smoke that indicated the failure of the No. t {left) engine. The failure of the left
engine w..; caused by the severe overtemperature of the turbine, which can occur when
excessive fuel flow is admitted to the combustors with insufficient airflow through the
engine for proper cooling, The two most likely reasons for a turbine overtemperatiure are
(1) an attempt at engine ucceleration from a relatively low engine seed with the
propeller cruise piteh stop not withdrawn, or (2) 4 large fluctuation in fuel flow from the
fuel control caused by ice in the fuel control servo system,
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If the cruise pitch stop is not withdrawn, the propeller blade angle cannot go
below 27.5° A blade angle of 27.5° will produce too great a load for the engine to
accelerate rapidl; from low power. Therefore, when fuel flow is increased for
acceleration, engine rotor speed does not increase. Without an inerease in engine rotor
speed, the airflow is inadequate for cooling, and turbine overtemperature will occur.

During the descent and approach, the power setting had been maintained
constant while the airplane was leveled at 1,800 feet and the airspeed was decreasing
from 200 knots. The propeller manufacturer calculuted that the blade angle would have
been 29° at 1,800 feet at that power setting and 165 knots. Therefore, as airspeed
decreased, the blade angle would have been above 29.5° and decreasing with the airspeed.
From the FDR and CVR, the Safety Board determined that when the low torque was
noticed on the right engine, the airspeed was 188 knots and feathering was completed by
about 170 knots. The blade angles would have been greater than 29.5° at these airspeeds

and the stop would not have been withdrawn,
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Although the crew stated that they believed that the first officer had placed
the high-pressure cocks in the high stop withdrawal position, the Safety Boaird could not
confirm by other evidence the actual position of the high-pressure cocks or the cruise
pitch stops, If the high-pressure cocks had not been placed in the high stop withdrawal
position, then the stops would have withdrawn only when both propellers werc below 29.5°,
or when the left propeller was below 29.5° and the right propeller was feathered.
Therefore, under these conditions the overtemperature of the left engine could have
occurred only if the captain had advanced the left throttle at the same time the right
propeller was moving to the feather position, The captuin states that he could not
remember if the throttle was moved immediately after he initiated the feather procedure,

or after the propeller was feathered.
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However, if the high-pressure cocks had been placed in the high stop
withdrawal position before fuel heaters were turned off, the left propeller cruise pitch
stop should have withdrawn as the blade angle decreased to 29.5°% regardless of the pitch
angle of the right propeller. If this were the case, and in the absence of any malfunction
or discrepancy in the propellers or propeller control units, the overtemperature of the
left-engine turbine could have occurred only because of excessive fuel flow for some
other resason. It has been shown by previous tests by the manufacturer that water in the
fuel that freezes in the fuel control servo system can cause large fuel flow fluctuations,
If the crifices or screens in the servo system were blocked, moving the throttle would
cause fuel pump output flow to increase, bul the rervo signul would be prevented from
balancing the fuel pump output with reference to throttle position. Thus, the fuel flow to
the engine would become excessive and could produce an overtemperature condition.
Because the actual positions of the high-pressure cock levers and the cruise piteh stops
could not be: verified by the available evidence, and because the presence of ice in the
fuel control could not be verified but only inferred from the water found in the control,
the Safety Board is unable to determine the precise cause of the overtemperature,
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Although the Safety Board could not establish the exaet cause of the left
engine failure, it is apparent that this accident sequence originated with the removal of
fuel heat in accordance with the operating manual and before-landing checklist, The
Sufety Board believes that while the crew complied with the manual instructions and
checklist, they did so without a full understanding of the significance of fuel temperatures
that were well below freezing. The instructions in the Nihon operations manual and the
Reeve training manual are not sufficiently detailed to provide adequate guidaner for the
crew to make a proper decision on the need for continuing the use of fuel heat. As this
aceident revealed, the requirement in the manual for using fuel heat for 2 minutes within
5 minutes of landing Is not adequate to prevent engine fuel system icing when operating i~
extreme conditions. The Safety Bourd believes that if the manuals and crew training hud
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included mcere specifie discussion and instructions for the us2 of fuel heat, the crew would
have been aware of the need to make a decision on whether fuel heat was still required

during the approach and also would have had the guidunce necessary to inake that
decision.

2.5 Emergency Evacuation

Passengers were not able (o open the right overwing exit to escape from the
airplane until assisted by the captain who opened the exit. Subsequent investigation
revealed that the catch wes difficult to locate., The Safely Board believes that under
conditions of panie, poor lighting, or fire with ils accompanying smoke and toxie fumes,
where time for escape is severely limited, & person unfamiliar with the exit operation
would have difficulty locating the cateh and subsequently opening the exit,

The type certificate for the YS-11 was applied for on June 15, 1942, and was
approved on September 7, 1965. Certification for the Y3-11 and all subsequent models is
based on Civil Air Regulation (CAR) 10, "Certification and Approval of Import Aircraft
and Reiatcd Products.” This regulation states, in part, that a tyoe certificate will be
issued when tne government of the manufacturing country certifies that the airplane "has
been examined, tested, and found to comply with" the nirworthiness requirements of the
apnhlicable CAR;s or the applicable airworthiness requirements of the government of the
manufacturing country and any additional requirements "prescribed by the FAA to provide
a level of safety equivalent to the requirements® of the applicable CAR's,

The applicable requirements for the YS-11 were those in CAR 4b in effect on
December 31, 1953. Car 4b.3A2(f), "Emergency exit marking,” states, in part, that "All
emergency exils, their means of access, and their means of opening shall be marked
conspicuously.” The Federal Air Regulation (FAR) currently in effect, 14 CFR 25.811(n),
which resulted from the recodification of CAR 4b.362(f), carried forward the requirement
that the exits, their access, and means of opening be "conspicuously marked." The current
regulation has been added to and clarified periodically since 1967 to provide more specific
guidance on how to mark the exits and their means of opening. However, the Safety
Board is concerned that the unchanged guidelines for exit markings on airplanes
certificated and still being manufactured under CAR 4b are too subjective and do not tuke
into account fully the reactions and understanding of passengers unfamiliar with air
travel, or of different sociological/cultural >ackgirounds. Such guidelines, therefore, may
not provide a level of safety equivalent to tl at required by current regulations,

Title 14 CFR 121.571, which addresses bricfing of passengers before takeoff,
includes only the requirement that passengers be briefed orally on the locations of the
emergency exits, and does not require a briefing on their methods of operation. The
regilation further stutes that the airplane shell have printed cards supplementing the oral
briefing. The cards ure to contain "diagrams of, and methods for operating, the
emergency exits. . ." The Reeve card, which has small, unlabeled diagrams of an e«it door
and window, with the methods for operating the exits presented in written form only,
apparently meets these criteria,

Advisory Circular {AC) 121-24 4/ provides guidance material for the
preparation of passenger briefings and briefing curds. The circular states that most of the
passenger briefings hauve been standardized, but that the briefing cards continue to exhibit
a wide variety of both quality and methods used to communicate information, It further
states that the primary method used to present the required information on the briefing
card should be pictorial. Although the passenger briefing and the briefing card used by

4/ "Passenger Safety Information Briefing and Briefing Cards,” Advisory Circular 121-24,
Department of Transportation, Yederal Aviation Administration, Jure 23, 1977.
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Reeve meet the requirements in the regulations, the Safety Board believes that neither
the amount of information nor its manner of presentation is sufficient to allow
passengers, especially those whose knowledge of the English language is limited, to
opere.te the exits with minimum deluy in sn emergency situation.

Because of tha circurastances of this accident, the passengers’ difficully in
opening the overwing exit was not a major factor in their survival. However, had a rapid
evacuation been necessary in this case, the passengers' inability to operate the exit cculd
have resulted in unnecessary Injuries or deaths, especially it crewmembers had been
unable to assist in opening the exits.

The Safety Board has issued scveral recommerdations 5/ concerning the
adequacy of passenger briefings and briefing cards in dealing with specific prc.iem areas.
The PAA has heen responsive to these recommendations, and they have been classified by
the Safety Board as "Closed--Acceptable Action" or "Closed--Acceptable Alternate
Aection." However, it is apparent that there arc additional significant problems in
passenger education and awareness, The Safety Board believes that additional problems
will continue to surface, and therefore a systematic approach to periodic evaluation of
oral briefings and briefing cards is needed.

The Safety Bourd understands that Reeve hus tuken steps to mark more clearly

the cateh on each emergency exit on its YS-1t's, and i currently revising its passenges
safety cards.

2.6 Cockpit Voice Recorder

The United Control Corporation (Sundstrand) V-557 CVR tape from this
airplane exhibited variations in tape speeds and a poor signal-to-noise ratio. The unstahle
tape speed made a frequency analysis of the engine sounds and air traffic control/CYR
time correlation impossible.

The FA.A\ addressed similar problems with this modcel recorder in 1978 in
response to Safety Board recommendations A-78-21 snd -22, -:;ied on April 13, 1978,
which asked the FAA to "review the adequuacy of current cockpit voice recorder preflizht
testing procedures to assure satisfactory system operation” and to "re riew the reliability
of cockpit voice recorder units to assure that the mean time between failure is not
excessive,” The FAA replied on June 19, 1978, that it had "directed principal inspectors
to reevaluate their assigned operators’ CVR testing procedures to ussure that the CYR
testing procedures are sutisfactory.” FAA inspectors "were also directed to stress the
need for operators to follow the CVR manufacturers' procedures and maintenance
schedules. . . ." As a result of corrective actions in CVR maintenance programs, the FAA
stated that it expected a substantially improved mean time between fail ires.

The Safety Board is concerned that the degraded quality <f tihe recordings that
it has found in this investigation and two other recent investigations §/ indicates that the
maintenance practices for the model V-557 CVR have again degraded end that valuable
accident information will continue to be lost in accidents involving uireraft equipped

$/ Safely recommendations A-69-15, A-74-112, A-76-25, A-76-26, A-77-28, A-77-59
and A-82-70.

6/ Pan American Flight 757, Boeing 727, Kenner, Louisiana, July 9, 1982 (investigation in
progiess), and Aircraft Accldent Report— Alr Florida Airlines, lnc., M~Donnell Douglss,
Ine., DC-10-30CY, N101TV, Miami International Airport, Miami, Florida, September 22,
1981" {N'I‘SB-AA'&-Bz—.‘S).
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with this model CVR. Since the model ¥~557 is no longer being manufactured, the general
population currently in the fleet is aging and in need «f mcre frequent maintenance and
repair. About 18 U.S, carriers are using these recordevs, and there are an estimated
2,000 units elther installed in various aircraft or available as spares.

Therefore, the Safety Board recommended, on July 13, 1982, that the FAA:

Inftiate a program involving all U.S. operators using United Control
Corporation (Sundstrand) V-557 cockpit voice recorders to randomly
check a representative sample of these recorders in operational use to
assure that they are operating within design specifications., If this
inspection reveals significant problems with acceptability of recorded
data, require the necessary changes in the cerriers' maintenance
&'og;argzs) to assure continued airworthiness of these recorders,

After a specified perlod of not more than 2 years, require the removal of
all United Control Corporation (Sunstrand) V-557 ccckpit voice recorders
and installation of suiiable replaceinents. (A-82-63)

The FA A responded on September 28, 1982, that it vas obtaining maintenance
information regarding the Pan American Airways Bceing 727 which crashed in Kenner,
Louislana, to confirm whether the inadequate CYR performance cited by the Safety Board
was malntenance-related, The FAA also stated that it was determining the number of
V-557 CVR's currently In use and the inspection intervals the air carriers are using, before
deciding to initiate inspection of a random sample. After compleling this evaiuation, the
PAA will study the feasibility of requiring the removal and replacement of all model
V-557 CVR's,

3. CONCLUSIONS
Findings

The crew was properly certificated and qualified for the flight.
The airplane was properly equipped and maintained.

The.temperalures at eruise altitude were -38°C (-36°F) to -40°C
(-40° F).

The alrplane was fueled properly with Jet A turbine fuel.

Dissvaved water in the fuel came out of solution due to the low fuel
temperature and was carried in the fuel as entrained water,

The water entrained in the fuel froze in the right engine fuel {ilter when
the fuel heat was turned off in accordance with the bef~re-landing

checklist.

The loss of oower in the right engine occurred while the first officer was
performine the before-landing check.

Shortly after the rlgﬁ:t engine was shut down, a loss of power due to
turbine overtemperature occurred in the left engine.

The cause of the le'ft-englne turbine overtemperature could not be
determined,
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The airplane operations menual is not sufficiently detailed to permit an
adequate determination of when fuel heat may safely be discontinued
during very low temperature operations,

Neither the emount of information on the Reeve Aleutian Airlines
passenger safety card nor its manner of presentation is sufficient to
allow passengers to operate the exiis with minimum delay in en
emergency situation,

12,  ‘The adequacy of passenger briefings end briefing cards needs to he
evaluated periodically.

3.2 Probeble Cause

The Naticnal Transportation Safety Board determines that the probable cause
of this accident was the loss of power in the right engine due to the freezing of water in
the fuel filter after the fuel heaters were turned off in accordance with the
before-landing checklist, and the loss of puwer due to the destruction of the left-engine
turbine from avertemperuture due to excessive fuel flow for undetermined reasons.

4. RECOMMENDATIONS

As a result of its investigation of this acecident, the Nation<l Transportation
Safety Board recommended that the Federal Aviation Administration:

Review and revise as necessary the Pederal Aviation
Administration-approved Nihon YS-11 operations manual, the
Reeve Aleutian Airlines, Inc., training manual, and the YS-11
before-landing checklist to incorporate more specific information
and guidance to enable YS-11 crews to decide when fuel deicing
may be safely terminated. (Class 11, Priority Action) (A-82-150)

Issue an Operations Bullelir requiring Principal Operations
Inspectors to inform all air carrier and commercial operators of
Nihon YS-11 airplanes under their cognizance of the need to mark
the catches on all emergency exits so that they are easily located
and distinguishable from the exit hancles and other components.
(Class II, Priority Actioa) (A-82-151)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s JIM BURNETT
Chairman

[/s/ PATRICIA A GQLDMA!"
Vice Chairman

/s/ FRANCIS H. McADAMS
Member

/3! G.H. PATRICK BURSLEY
. Member

‘ LAl PR TP ¥ P4
" DONALD D, ENGEN' 7
' §1¢mber!
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APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

1. Investigation

The National Transportation Safety Board was notified of the aceidem about
1500 e.s.t. on February 18, 1982, and dispatched a psriial investigative team to the scene.
Investigative groups were formed for operations, s‘ructures, powerplants, human factors,
maintenance records, cockpit voice recorders, and flizht data recorders,

Parties to the investigation were Reeve Aleutian Airways, Inc.; Air Line Pilots
Association; Federal Aviation Administratior: and Rolls Royce.

2. Pudblic Hearing

A publie hearing was not held and depositions were not taken.
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APPENDIX B
PERSONNEL INFORMATION

Captain Thomas Hart

Captain Hart, age 45, employee No, 2016, was employed by Reeve Aleutian

Airways, Inc., on May 1, 1969, as a pilot. He was upgraded to captain on YS-11 aireraft
on January 18, 1980,

He held sirline transport pilot certificate No. 1359857 with ratings in L-188,
DC-3, YS-11, and C-4§ aireraft, with airplane multiengine land and commercial airplane
single-engine land and sea privileges,

e hud a total of 11,509 flight-hours, 4,177 of which were in YS-11 ajreraft.

His last proficiency check was accomplished on January 5, 1982, and his last
line check was accomplished on January 29, 1982.

Captain Hart was designated as a pilot check airman for initial operating
experience, line checks, and proficiency checks as required on R:ceve Nihon YS-11
aireraft on Aoril 14, 1981, by the FAA.

He had flown 33 flight-hours in the last 30 days, 65 flight-hours in the last 60
days, and 76 flight-hours in the last 90 days. Captain Hart held a first-class medical
certificate dated December 12, 1981, with the tlimitation that he wear distant
visior: -correcting glasses vrhile flying,

First Officer Roger D. Showers

First Officer Showers, age 314, employee No. 2047, was employed by Reeve
Aleutian Airways, Inc., on October 30, 1981. He held airline transport pilot certificate
No. 2082479 with airplane multiengine land and commercial single-engine land and sea
privileges. He was rated in BM-204 and SK-64 rotoreraft-helicopters. He also held
mechanic certificate No, 2203273 with airframe and powerplant ratings; flight instructor
certificate No. 2082479 CFl with airplane single-engine, instrument airplane, and
helicopter and rotoreraft-helicopter ratings,

He had a total of 6,600 flight-hours of which 110 hours were in Nihon YS-11
aireraft. His last proficiency check was accomplished on December 29, 1981. He had
flown 27 flight-hours in (he last 30 days; A3 flight-hours in the last 60 days: and the same
for the lust 90 days.

First Officer Showers held a first-cluss medical certificate dated July 27,
1981, with no limitations.

Flight Attendant Cecilia Allen

The flight attendant, Cecilia Allen, was hired by Reeve Aleutian Airwavs, Inc.,
on October 29, 1976. She received initiul ground and flight training in the L-188 in
November 1976, and flew 50 hours as training-observer on this nireraft, During May and
June 1977, Ms. Allen received initinl ground and flight training in the YS-11, and flew 81
hours as training-observer. Her first solo YS-11 flight was on June 13, 1977, She had
3,118 hours in the [,-188, and 1,493 bours in the YS-1 1.
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Ms. Allen satisfactorily completed a company flight attendant competence
check/evaluation flight on May 22, 1981, Between January 6, 1982, and January 20, 1982,
Ms. Allen completed ground iraining in recurrent emergency, recurrent afrcraft, and
recurrent hazardous materials, for both the YS-11 and L-188. On January 10, 1982, she

satisfactorily completed the required practical and oral competence check on the Y8-11
and L-188,

Ms. Allen was last on Juty February 10, 1982, Her duty times were as follows:

Last 90 days
Last 60 days
Last 30 days
Last 48 hours
Last 24 hours

122 hours
92 hours
51 hours

2 hours
2 hours
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APPENDIX C
AIRCRAFT INFORMATION

NIHON YS-11A-600, N169RV

‘The airplane was manufactured by Nihon Aeroplane Manufacturing Company
of Japan and delivered to Air Gabon on February 12, 1973. It was acquired by Reeve
Aleutian Airways, Inc,, on February 29, 1980, and received an FAA Standard
Airworthiness Certificate on May 19, 1980,

Aircraft:

Date of manufacture

Date of certification to Reeve Aleutian Airways, Inc.

Date of certification for transport category

Serial number

Registration number

Airframe flight-hours (total)
Airframe cycles (total)

Date of last inspection
Flight-hours since last inspection

Engines: Rolls Royce, Dart 542-10K

Serial number

Date of manufacture

Total flight-hours

Total :yoles

Date ¢f las’ overhaul
Flight-hours since overhaul

Date installed on airplane

Cycles since installed on airplane
Date or last 1,500-hour inspection

* Log book destroyed in hangar fire,

No. 1

21420
2/25/70
12,952
4,566
12/24/80
852
7/21/80
626
12/24/80

9/10/71
2/29/80
5/19/80
2169
N163RY
4,385:21
3,239
1/6/82
87:34

No. 2

21469
*

6,211
5,087
7/16/80
1,531
7/25/80
620
5/28/81
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APPENDIX D

TRANSCRIPT OF
COCKPIT VOICE RECORDER

LEGEND

Cockpit area microphone voice or sound source
Radio transmission from accideat afrcraft
Voice identified as Captain

Voice fdentified as First Officer

Voice unidentified

tocal Control

Stewardess on interphone

Copilot on interphone

Barrier one

Unintelligible word

Nonpertinent word

Break in continuity

Questionable text

Editorial insertion

Pause

A1l times are expressed in zuly time.




Three zero at one (>ro?

Three two 2ero at one 2ero, that
was in the ATIS

Thought he was ¢iving us & squawk

He's not very clear today, sounds
1ike he's talking through & wet
sock

AIR-GROUND CCOMURICATIONS

TIME &
SOURCE CONTENT

1900: 30

RDO-2 King Salmon tower Reeve sixly nine, uh,
five mile right base for two aine, been
cleared for the visual

1900: 37
LCL Sixty nine King Salmon tower, roger
report tuming final rumsay two nirer

Sixty nine

Three zero at one zero

Say again, ah, the last part of
treasmission

Roger that the wind at this time {s
three two Zero at one zero, you are
in sight and cleared to land runway
two nine

G XIAN3ddV
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It's not standard *

It's not very clear

We've lost one * +

(Fuel *low) « #
Torque's very down
Okay foather the #
Feathered?

It's feathered

AIR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENT

1901:26
LcL Barrier one ground

1901:34
81 Barrier one

1901:39

LcL What's your position now, ah, I've got
you in sight, remain clear of runway one
one and two nine, landing traffic a
YS eleven un a right base

Barrier one Reeve six niner, there will
Bz men and equipment on the cdeparture
end of runway on the left side, they
are clear and outside the lights

. ) ) "™ e choe Mtk BT _‘\;':;.,_n'. . ';v
W e A SR R ath, oo TERERYE SR MY SIS ST VR S S !5@"-”;;’* a=‘q!‘,g'>‘?*:.‘ b e LIRS
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AIR-GROUND COMMUNTCATIONS

TIME &
CONTENT SOURCE

P e

G XION3add Vv

Tell 'em we have one shut down
and would like the fire trucks
out

And, ah, Anchorage King Sslwon Reeve

sixty nine, ah, gct the fire trucks

out, we lost one engine on --- we're
(#) 1t we're losing the other one turning final at this time

Gear down

Roger say your fuel aboard and persons
Gear down and three green

Turning final at this time, sixty nine

Okay, tell the girl in back we've
got a probiem

Kello

Yeah, we've got a 11ttle problem here *

({Radfo call overlays the intercom
communications))

Reeve sixty nine, cleared to land rumwmy

two niner, the ah emergency equipment
has been advised

Six, sixty nine roger
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INTRA-COCKPIT AIR-GROUND COMMUNTCATIONS

T & TIME &
SOURCE COXTENT SOURCE

CAN-1 * * get the other one going
CAM-1 Get the other engine going

CAM=1 Get 12 going
CAM ((Possidle sound of engine surges))

CAM-1 We're not going to make 1t

CAM-1 We're not going to make it 1903: 31
RDO-2  Sixty nine 1s lost both engines, on

final here to the river

We're not going to make ‘t
1903:35
LCL Sixty nine roger

Forwhd e e e L AN

You want the gear up?
Yeak, put 1t up

((Sound of ground proximity waming
system))

¥Ne got & fire

Pull ‘em both?

d XIAN3ddV
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ATR-GROUND COMMUNICATIONS

!
{
i
}
!
i

aut down and started

Fire bottles
((Recorder s

Gang bar, f4re bottles
up))

s2

1903
CAM-1

T &
SOuRct

1903:43
© CAM1
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