PB83-910405

NATIONAL
TRANSPORTATION
SAFETY

BOARD

WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

A. E. STALEY MANUFACTURING COMPANY, INC.
CANADAIR CHALLENGER CL-600, N805C
HAILEY, IDAHO

JANUARY 3, 1983

NTSB/AAR-83/05

UNITED STATES GOVERNMENT

NATIONAL TEC
L TECKNI
INFORMATION SCRVICE

B3 Stratimin}
SmeHLd. %Flt‘:?:i'isl“




| TECHNICAL REPORT DOCUMENTATION PAGE
Y. Report No. 2.Government Accesslion No. 3.Reclplent's Catalog No.

NTSB/AAR-83/056 PB83~910405
k. Title and §ubtitie Alrcralt Accldent Report ~- “5.Report Date

A.RE. Staley Manufecturing Company, Inc., Canadair September 7, 1
Challenger CL~600, N805C, Halley, Idaho, January 3, 1983 E.Ferformlng Organization

" Code
¥ Author(s) B.Performing Organization

Report Mo.

Y. Performing Organlization Name and Address 10 .Work Unit No.

3782
National Transportation Safety Board {1.Contract or Grant No.

Bureau of Accident Investigation

Washington, D.C. 20594 13.Type of Report and
Period Covered

1%.Sponsoring Agency Hame and Address
Aviation Accident Report

March 22, 1983
NATIONAL TRANSPORTATION SAFETY B0ARD

Washington, D. C. 20594 1§.Sponsoring Agency Code

iS.Suppr?enw ry Notes

\
N
16.Abstract “About 0910 mountein standard time on January 3, 1883, a Canadair Challanger

CL-800, N805C, operated by the A,E. Staley Manufescturing Company, Inc., Decatur, Illinois,
crashed into a mountain about 2.2 nautical miles north of Friedmen Memorial Airport, Hailey,
Idsho (Sun Vall:y Airport). At the time, the airplanc was proceeding to land at the airport,

Shortly before the accident, N805C had completed an instrument flight rules (IFR)
flight from Decatur to Sun Valley Alrport and had descended in visual flight rules (VFR) flight
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT
Adaoptad: Septenber 7, 1933

A.E. STALEY MANUFACTURING COMPANY, INC.
CANADAIR CHALLENGER CL-600, N805C
HAILRY, IDAHO
JANUARY 3, 1983

JYNOPSE

About 0910 mountain stendard time on January 3, 1983, N805C, a Canadair
Challenger CL-600, owned and operated by the A.E, Staley Manufacturing Compuny, Inc.,
Decatur, kllinois, crashed into a mountain about 2.2 nmi north of the Friedman Memorial
Airport, Hailay, Idaho (Sun Valley .iirport). At the time, the airplane was procee’ing to
land at the altport.

Shortly before the accident, N805C had completed an instrument flight rules
(IFR) flight from Decatur to Sun Valley Airport and hud descended in visual flight rules
(VFR) flight conditions, The weather at the airport was overcast, ceilings were reported
to have been betwesn 800 and 1,500 feet overcast, and the visibility was 10 miles. The
base of the clouds were below the tops of the surrounding mountains.

N805C missed the airport, flow to the north over the town of Hailey, and Into
an srea of lowering ceilings and worsening visibility. After passing the airport, the pilot
attempted to climb above the mountains.

The airplane was destroyed upon impact and the pilot and copilot, the only
persons on board, wrre killed In the erash.

The National Transportation Safoty Board detcrmines that the probable cause
of the accident was the flightcrew's failure to adhere to the recommended visual arrival
procedures for the Sun Valley Airport and it: failure to execute timely terrain avoidance
actions. The reasons for the flighterew's fallures could not be established conclurively,
Contributing 1o the accident were meteorclogical conditions and the obscuration of
terrain featuris and landmsarics by snow that made navigation by visual references and
tervain avoldal e difficult.

1. FACTUAL INFORMATION
History of the Flight
At 0613 m.s.t. 1/ on January 3, 1983, N805C, & Canadair Challenger owned and

operated by the A.E. Staley Company departed Decatur, Illinois, was on an IFR
RNAY 2/ flight plen to Z?rledman Memorial Alrport, Hailey, Idaho. The route of flight was

1/ All times hereln ualess otherwise noted aré mountain slanxlard time based on the
24-hour clock.

2/ IFR - Instrument Flight Rules; RNAV - Area Nuvigation, a method of navigation that
permits airplene operation on any Jdesired course within coverage of a station.




vie Capitol, Dlinois, VORTAC; 3/ Omaha, Nebrarka, VORTAC; Scotts Bluff, Nebraska,
YORTAC; Riverton, Wyoming;, VORTAC; Idaho Falls, ldaho, YORTAC; direct 43° 31' north
Intitude, 114° 17" west longitude. 4/

The en route portion of the flight was uneventtul, and about 35 nmi east of the
idaho Falls VORTAC, N80SC was cleared by the Salt Lake City, Utah, Air Route Traffic
Control Center (ARTCC), to descend from FL 390 §/ to FL 220. NB05C descerded to PL
220, and the flightcrew then requested a descent to 17,000 feet. 6/ About 35 nm| east of
Sun Valley Airport after being cloared, N80SC descended to 17,000 feet. About 0901,
N805C's flightcrew cancelled their IFR flight plan and, shortly thereafter, changed the
transponder from 1311, the assigned discrete code, 7/ to 1200, the VFR 8/ code. At
0901:07, the DART 9/ radar data showed a 1311 beacon code at 17,000 feot about 11 nmi
east of the Sun Valley Atrport. At 0901:37, the DART radar cata showed a 1200 VER
transponder beacon code with no altituace readcut absut 2 nmi west of the 1311 beacon
code that was recorded at 090101,

At 0904:10, DART radar data recorded a 1200 code terget at 13,500 feel
almost directly over the Sun Valley Afrport. According to an employee of the airport's
fixed base operator, N805C's flightorew called on the airport's UNICOM 10/ frequency and
requestsd a landing advisory und aiked if & food order hsd been placed. be flightcrew
then stated that there would ™e a quick-turn," and pleced a fuel regiest. This was tha
last trensinission heard from N805C. The emplecyes naid that she provided the latest
altimeter setting to NBO5SC, and "sinve we did not have the eloud conditions !a the area, I
wes glad when other pilots were able to give reports as they saw things from the alr."

The flighterew of Cessna Citation, N13BT, which had landed at Sun Yalley
about 0903, also heard NB05C report "over the field.” According to N13BT's pilot, N805C
reported over the fleld “sometime during our final epproach or landing." According to the
pilot, the weather at the airport when he landed "was 800 (feat) overcast with 10 miles
visibility. ‘'The tops of the overcast or fog bank was nbout 6,800 {feei) m.s.l." He said that
the overcast was "solid northwest up the valley. Visibility appeared lower (tc the)
northwest," :

37 VORTAC - Very Righ Frequency Omni Directional and Tactical Alr Navigation facility

providing both range and bearing information.

%I This geographical coordinates of Friedman Memorial Airport, hereinafter called Sun
alley ort.

5/ FL 380 - A level of constant atmospheric pressure related to a reference datum of

29,92 inHg. Each is stated In three digits that represent hundrede of feet) e.g. FL 390

repiesents a barometric altimeter indication of 39,000 feet.

6/ All altitudes herein unless otherwise noted are altitudes above mean sea level (m.s.L)

_7_'/ All four-digit transponder codes whose last two digite: are other than 00 are discrete

codes assigned to the airpiane hy the ATC computer; ¢l four-1igit transponder codes

whose last two digit are 00 are clessified as non-diserete ¢ydes.

8/ YFR - Visual Flight Rules. Pursuant to 15 CFP 91,105, no person may operate an

aircvaft under YFR at 1,200 feet or less above the surfsce (regablless of m.s.l. altitude)

within controlled airspace when the fiight visibility is less than 3 statuto miles and at a

distance less than 500 feet below the eclouds. Uider VER, outside of cont-olled airspace,

the flight visibility cannot be less than 1 statute inile, and the aireraft raust be operated

"clear of clouds." Sun Valley Atrport 15 located outside conirolled abrspaca.

¥/ DART - Data Analysis Reduction Tool.

Y0/ UNICOM - Non-government sir/ground radio commimicatioi: facllity which may

provide afrport advisory information at certain airports. [Paragraph 158{n), Airman's

Information Manual (AIM)]. The Sun-Valley UNICOM did rot record, nor was it required

to record or log the time of radlo communications.
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About 0908, Trans Western Flight 1301, a Convair 580, landed at Sun Valley
Airport. Flight 1301 had descended through e hole {u the overcast about 15 nmi southwest
of Bellevue, Wdaho, which is abort 3 nmi southeast of the Sun Valley Airport. The first
officer said that he guve position reports to the Sun Valley UNICOM when the flight was
15 nmi from the airport, 1¢ nmi from the airport, over Bellevue turning on finnl approach
for runway 31, and 1 mile from the runway. The first officer said thet he could see the
VAS] 11/ lights ror runwey 31 during the landirg approach. The captain anc the first
ofticu~ ¢ sald that they neither saw N80SC nor heavd radio transmissions from N803C.

About 0800, a man, who was drlving his truck north on the highway between
Bellevue and Huiley, Ideho, saw a twin engine, eream colored jet, break through ihe clouds
when ke was about 2.5 miles north of Bellevurr. Hs saw that the landing gear was down
but he did not see¢ any lights oii the airplane. When the airplane appeared, “it wts about
300 to 500 vaids from the west hills adiacent to the airport and about 1,000 feet from the
valley floor The alrplane was in & noscup attitude. The witness said that afier the
airplane descended below ths clouds "and (the pilot) saw how close to the hills he was, he
then started a sharp right turn." The airplane disappeared from his view into "low hanging
clouds™ over the northwest side of the hangar at the airport.

Between 0900 and 0930, another man, who was in the yard of his honie in

‘northeast Hailey, saw a jet airplane east of his home. The airplane was "white or silver

with a blue tint.” (N80SC was painted white with blue and gold stripes along the length of
the fuselage ard tops of the wings.) The airplane was below the clouds, end he had "a gowd
view of the airplane for sbout 10 to 15 sceonds." He said that the airplane had a high
noseup attitude and “the wings were rocking up and down about 20" The witness said
that the clouds obscured all but the lower peaks of the mountains to the east and that
after he lost sijtht of the airplane he thought it was "odd that the aircraft was under the
¢loud cover."

Shortly after 0990, » woman who was located in an apartment In southeast
Hailey, heard a ]ot airplane vly over "in a northerly direction." She thought that this was
"odd because jeis don't go over us heading north from the airport. The engines sounded
very loud. . .."

A fourth witness sald that, between 0800 and 0940, she heard a jet airplane
overfly her housc in northcest llalley. The woman was in the living room of her house
when she heard the airplane and thought that "it must be low because of the loudness of
the (engine) noise," and that "the sound of the jet did not trail of{ as they do &s they fly
farther away from you. The souad stopped less than 30 seconds from the time [ first
heerd it." At the time, the c¢louds were resting on and hiding the top of the mountains to
the east.

Atout 1030, the chief pilot of the A, E. Staley Manufacturing Company, who
was to board N8(GSC at Sun Valley, arrived at the airport. Since the airplane was overdue,
h2 instituted inquiries to several nearby airports to determine where the ailrplane nhad
landed. At 1300, he asked ATC 12/ to make a full communications search. At 1400, after
being told that the airplane had not baen found, he requested an air search. While waliting
{or search and rescue teams to arrive, the chief pilot rented an airplane, and about 1700,
found the accidant site. The impact site, elevation about 4,520 feet, was about 2.2 nmi
north of Sun Yalley Airport at coordinates 43°32'30™ N latitude, 114°1735" W longitude.

11/ VASI - Yisval Apprcach Slope Indicator.
12/ ATC-Air Traffie Control.




Ipjucies to Persons
Infuries Crew

Fatal
Serious
Minor
None
Total

)
Slococe I
@
~
S

O O o

Demege to Airplane
The airplane was destroyed by impact.

Other Damage

None,

1.5 Personnel Information

— e

The pilot and copilot were qualitied in accordance with current Federal
reguletions. (See appendix B.)

Because pilots employed by the A, R, Staley Manufacturing Company are
required to perform collateral actlviti :s, the copilot also worked a3 an airframe and
powerplant mechanie. The pilot hed worked as a scheduler until he had been relieved of
that duty in August 1982 when he began training in the Challenger CL-800. Since another
employee had taken over the duties of scheduler, he had not been reassigned to that job or
any other secondary resy onsibility after he completed Challenger CL-600 training.

Flight records showed that during the last 80 days before the accident the
pilot and copilot had flown $7 hours and 62 hours, respectively, in the Challenger CL-600.
Both pllots were familiar with the Sun Yalley Airport, The copilot had flown into the
airport numerous times. The pilot had flown into the alrport in the CL-600 airplan? on
December 2 as copilot and wn December 2¢ as the pilot-in-command.

The Canadair Challenger CL-600-1A11 s manufactured by Canadair Limite,
Montreal, Quebee, Canada, The certification testing of the airplane was conducted by
Transport Csnada with Federal Aviation Administration (PAA) participation at Mojave.
California, The airplane was certified to the requirements of 14 CFR Part 25, and type
certificates for the airplane were issued by both Transport Canada end the FAA, The
FAA type certificate was issuoj on October 13, 1981.

Canadair Challenger, N805C, was owned and opcrated by the A, E, Staley
Manufacturing Company, Ine,, Decatur, Nlinois, (See appendix ¢2.)

On January 3, 1983, N805C left D 12,034 1bs. of Jot A fuel.

Based on an esti ! . the airplane weighed about
) was about 23.7 percent

at 36,034 Ibs., the alrplanc's

A.C,, respectively, and the




Based an an estimated on route fuel burn off of about 7,131 Ibs., the airplane's
weight and c.g. for landing at Sun Valley Airport was about 28,903 Ibs. and 24.9 percent
M.A.C. According to the AFM, at 28,903 1bs. the airplane's forward and aft c.g. limits
were 12 percent to 32.1 percent M.A.C., respectivaly, and the maximum alloweble landing
weight was 36,000 lbs. The evidence showed that N8OSC was below the maximum
allowable takeoff and landing gross weights and within the inaximum allowable e.g. limits
at tekeoff and at tne time of intended landing.

NB05C was equipped with a Collins LRN-85 Long Renge Navigatlon System
which had been installed by the Tracor Corporation, Goleta, California. The LRN-85 uses
signals from eight worldwide Omega beacons and from very low frequency (YLF)
commmunication transmitters to provide na. igational information to the flighterew. On or
about October 15, 1982, an FAA test flight was conducted to obtain a Supplementel Type
Certificate (STC) for the LRN-85 installation on N805C. According to the FAA test
engineer, the test fixes along the route of flight showed thet the system, as installed in
N805C, had shown an alcng track errcr of 3.1 nmi and an across track error of 2.7 nmi on
a 95 percent probability basis. ‘These results exceeded the accuracy limits contained in
Atlivhigory Circular (AC) £0-45 and the STC for the LRN-85 {nstallation on N805C was
withheld.

The installation of the LRN-85 in N805C permitted selection of the course
data derived from the VLF Omega signals to be displayed on both the pilot's and copilot's
Horizontal Situation Indicators (HSD. When this mode was selected, appropriate ind’eator
lights would be illuminated.

The manufacturer's Pilot's Guide states that the LRN-85 is a "long range
navigation system"” which under normal signal conditions, has "an average error of less
than 2 nautical miles. Only 5 percent of the time will an error of inore than 4 nautical
miles be observed."

N805C was not equipped with, nor was it required by FAA regulations to be
equipped with, & Ground Proximity Warning System (GPWS) and an Emergency Locator
Transmitter (ELT).

1.7 Meteorological Information

On January 3, 1983, the 0800 surface weather map prepared by the National
Weather Service (NWS) showed o slow moving cold front over southeastern Idaho about
110 nmi s>uth of Sun Valley Airport. The airport area was under the influence of high
pressure behind & cold front.

The NWS's Rocky Mountain Area Forecast, issued at 0440 on Januery 3, 1983,
and valid until 1700 January 3, 1933, contained the following pertinent weather
Infov mation:

Flight precautions:

IFR—Idaho and Montana

lcing—Mdaho, Montana, Wyoming, Co.orado, and Arizona
Turbulence—Idaho, Montana, Wyoming, Colorado, and Arizona
Mountain Obscuration—Idaho and Montana
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The Area Forecast also contained the following pertinent data:

Southern Ideho — southwestern Montana. Clouds 7,000 feét
broken, layers to ahbove 20,000 feei, visibility occasionally 5 miles
In light snow showers especially in higher terrain, Valley visibility
occasionally 3 to 5 miles in fog and smoke.

Burley, Idaho, 60 nin{ south of Sun Valley Airport, was the closest station to
the airport for which a terminal forecast was available. The Burley terminal forecast
Issued at 0240, January 3, 1983, and valid from 0300 January 3 to 0300 January 4, 1983,
read as follows:

Partial obscuration, ceiling 5,000 feet broken, 9,000 feet overcast,
visibility 5 miles in fog and smoke. Slight chance of partial
obscuration, ceiling 3,500 feot overcast, visibility 3 miles in light
snow showers, fog, and smoke.

No NWS weather station is located at Sun Valley Afrport. Airport weather
observations which support the operations of Trans Western Airlines are taken by
employees of the airline who are certified weather observers. ‘The only weather

observation which was pertinent to the time of the accident was taken at 0936 and read as
follows:

Scattered clouds at 1,000 feet; broken elouds at 3,000 feet; broken
clouds at 9,000 feet; visibility—20 miles; temperature—20°F;
wind--340° at 4 knots; altimeter setting—30.20 inHg; total sky
cover—.8.

Statements from ground witnesses and pilots who either took off or landed at
Sun Valley Airport concernirig the weather conditions at the airport about the time of the
accident indicated that the clouds obscured tne mountains to the east and west of the
airport. There was a layered overcast above the airport, and the estimated height of the
celling at the airport ranged from 800 to 1,500 feet. Ground witnesses said that the
olouds were thicker and the cloud bases appeared lower to the north of the airport; and
that the visibility was 3 to 4 miles. A few witnesses sald that the clouds were lifting to
the south of the airport and that the visibility south of the alrport was 10 miles or more.
One witness sald that you could see vertically through the overcast.

The pilots Interviewed estimated that the overcast layer was about 500 to
1,000 feet thick. They said there were 'noles® In the overcast about 10 to 15 nmi
southwest of Bellevue. Several of the pllots sald they were able to descend through the
holes and to procced to and then land at the airport while maintaining grescribed VFR
minima.

On January 3, no weather observations had been taken before N805C
contacted the Sun Valley UNICOM, Since cloud end visibility data were not avallable, the
current altimeter setting wes the only information provided the flighterew by the Sun
Valley UNICOM. However, at 0901, when NB0SC cancelled its IFR flight plan, the
flighterew requested Sun Valley weather from the Salt Leke ARTCC controller, Because
there was no NWS weather station at the airport, the information was not available;
however, the controller relayed a recent pilot report (PIREP) to N805C which sald that
the "(cloud) bases were at seven thousand feet at the Kinze Intersection.” (Kinze
Intersection is 27 nmi south of the Sun Valley Alrport. It is located at the intersection of




the 066° radial of the Mountain Home, Idaho, VORTAC and the 349° radial of the Twin
Falls, ideho, VORTAC.) In addition, the pilot of a Piper Cherokee, N57J, flying near the
Sun Valley Airport, told N805C that he could see down the velley and that there were
(cloud) layers and a hole over Magic. (Magic Reservolr, about 15 nmi south of Sun Valley
Airport.) The pilot of Trans Western Flight 177 also told N805C that there was a thin
cloud layer between 6,200 and 6,800 feet south of the Sun Valley Airport and that the
visibility was 7 miles.

1.8 Aids to Navigation
Not applicable.

Communications

There were no known communications difficulties.

1.10 Aerodrome Information

Sun Valley Airport (Friedman Memorial Airport), elevation 5,315 feet, is
located about one-half mile southeast of Halley in Wood River Valley. The airport does
not have an operating control tower. The landing area consists of one runway -~ 13-31 -~
which is 8,600 feet long and 100 feet wide, Is asphalt surfaced, and i3 equipped with VASI
lights. On December 17, 1982, the airport was certificated under 14 CFR 138,

Runway 13-31 {s aligned essentially with the floor of the valley which is
oriented poutheast-northwest. Beginning et the airport and proceeding northwest, the
floor of the valley ranges In width from 1 mile to 1.25 miles. The east and west sides of
the valtey rise over 1,000 feet in elevation within 0.5 mile frcm the valley floor. (See
appendix D.)

Local noise abatement procedures require turbojet engined airplanes to use
runway 31 for landing and runway 13 for takeoff. The procedures recommend arrivals for
runway 31 to fly toward the airpert on the east side of the valley at 7,000 feet untlil the
pilot in ready to start his landing approach. The procedures also recommend that the
pilots {ly over the eastern edge of Iellevue to intercept the final approach path to runway
31. (Sea apperdix D.)

The airport does not have a published instrument approach orocedure. Since
Sun Valley Afrport is located outside controlled airspace, landing traffic operating under
14 CFR 91 must have 1 mile of visibility and remain clear of clouds. Traffic operating
under 14 CFR 121 o 14 CFR 135 must have elther 3 miles of visibility and a 1,000-foot
cefling, or the minimum ceiling and visibility in applicable company operations
specificationg, whichever ls higher.

According to the chief pilot of the A.E. Staley Manufacturing Company,
company pllots had been instructed to fly south toward Magiec Reservoir if they were
unable to establish visual contact with the Sun Valiey Airport on initial arrival over the
field. The chiefl pilot stated that, "If for some reason then, they didn't make contact {with
the ground) &s they swung south over the Magic Resevoir. . .." they were to contact Selt
Lake City ARYCC, get a clearance to descend to 7,000 feet at Reap’s Intersection, then
descend to 7,000 feot at the intersection, and “if they were in {(ground) contact, then they
would proceed visual to Friedman (Alrport).”




Parsgraphs 157, 138, and 222 of the Airman's information Meiwal (AIM)
reccommend that landing pllots maintain a listening wat~h on the UNICOM frequency from
i miles to landing. The AIM advises pilots to contact the UNICOM for traffic advisories
and wind and rurway information, and warns pilots that "TRAFFIC CONTROL I8 NOT
EXERCISED," The A, E. Staley Company' chief pllot stated that all company pilots are
directed to comply with the UNICOM procedures contained in the AIM.

At the time of the accident, the floor and the east and west cides of the valley
were covered with snow. According to on2 pilot who had landed at tha airport at 0908,
Januery 3, 1983, "terrain definition was adequate, although it was 'white on white' due to
recent snowfall. During our approach the alrpoert was clearly in view; however, the
runway was difficult to distinguish due to snow cover. The VAS! for runway 31 was visih'e
during our final approach.”

111 Flight Recorders

The airplane was not equipped with nor was it required by FAA regulations to
be equipped with either a cockpit voice or a flight data recorder.

112 Wreckage and Impact hformation

N8OS C crashed into the southeast side of Red Devil Mountain. The elevation
of the initial impact site was about 6,500 feet and about 2.2 nmi north (raagnetic bearing
346 of the Sun Valley Airport. The airplane's Impact heading was about 015° M; its pitch
attitude and bank angle were about 5° to 10° noseup, and 5° left-wing-down, respectively.
In addition, scratches on the bottom of the forward fusslage were aligned parallel to the
centerline of the fuselage and ghowed that the airplane was not yawed just before impact.

The airplane struck just below the creast of a slight ridge, siid along the ground
about 55 feet to the crest of the ridge, and then became alrborne again. During the
impact sequence, the airplane broke Into eight major segments -~ the forwerd fuselage,
center fuselage, near fuselsge and left engine, right engine, empennege, righi wing, left
intner wing, and left outer wing. Except for the right wing and 1:ft outer wing section, tne
remainder of the wreckage became airborne again as it erossed the crest of the ridge,
traveled about 500 feet in the air on a heading of about 040°M, struck the ground, and
then slid an additional 100 to 200 feet down the mountain slope. The geparated right wing
and left outer wing sections tuinbled down the mountain slope at right angles to the path
taken by the majority of the wreckage and came to rest about 1,000 feet to the right of
the Initial impact point. Examination of the wreckage reveusled no ev'dence of
pre-impact structural failure, in-flight fire, or explosion.

1.12.1 FYuselsge and Empennage

The cockpit, forward fuselage, and the forward pressure bulkhead ubove the
cockpit floor were crushed extensively. The center fuselage reerward to fuselage station
(FS) 599 was distorled and crushed. The skin and some structure along its bottomn were
scaped off and the wing was detached.

Tne rear fusalage from FS 559 to the aft pressure bulk head, including the left
engine, came to rest about 820 feet from the initial impact point, The right ¢ngine and
mount had' separated from the fuselage. This section of the fuselage was crushed and
distorted; however, the aft pressure bulkhead had only minor damage.
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The empennage including the vertical and horizontal stabilizers, rudder, and
clevators, had separated from the fusclage and came to rest adjacent to the rear fuselage.
The empennage wus rclatively intact; however, the structure was disterted severely at the
point where it separated from the rear fuselage.

‘The horizontal stabilizer was undamaged and the length of the clectro-
mechanical jackserew was measured; the measured length corresponded to an angle of
about 5°leading edge down, or airplane noseup trim.

1.12.2 Wings and Trailing Edge Flaps

The right wing, outbeard of wing station (WS) 45 was intact and relatively
undamaged. This section included the inner and outer flap sections and hinges, the
aileron, and the flight spoilers. The leading edge had been crushed downward and the
flight spoilers were retracted.

The left wing, outboard of WS 148, including its aileron and flight spoilers, was
intact. The flight spoilers were retractied. The wing tip and leading edge had been

crushed. Both inboard flap hinges and the inner and center hinges for the outboard flap
scetion were broken off. The outer flap hinge was twisted and the fairing had broken off.

Both flap sections had separated from the wing.

The center wing section from right WS 45 to left WS 148 had separated from
the right and left wings and the fuselage. The wing sectivit had broken apart and was
damaged severely by impaet furces.

An inboard and an outboard flap section are installed on each wing of the
C".-600. Each flap section is operated by two jackscrews actuators. The maximum flap
~.'ension s 45° which corresponds to an outbuard and inboard jackscrew actuator
extension of 9 1/4 and 5 1/4 inches, respectively.

The right wing was recovered with ail inboard and outboard flap surfaces,
fairings, and jackscrew actuators intact. The extension of both inboard and outboard
jackscrews were 9 1/4 inch and 5 1/4 inch, respectively. The flap asymmetry detection
and brake unit was intact and attached both mechanically and electrically at the outboard
end of the flap drive system. The unit was removed from the wing, tested functionally,
and performed satisfactorily.

The inboard and outboard flap surfaces had separated from the left wirg and
only one fackscrew actuator -- the outboard {lap outer actuator -- remained attachad to
the wing; the jackserew actuator was extended 5 1/4 inches.

The left wing flap asymmetry detection and brake unit was intact and
attached mechanically and electrically at the outboard end of the flap drive system. The
unit was removed from the wing, tested functionally, and performed satisfactorily.

The general area in the cockpit which contained the flap selector mechanism
was erushed and distorted and had been pushed downward, forward, and to the left. The
fiap selector handle was in the up position. The top third of the flap selector handle was
broken off and the release spring was missing. The left side of the gate plate was
attached to the selector, but the right side was not. The flap lever, box, switches, and
gears were distorted, but intact. The inside of the flap lover slot &t the 45° position was
dameged slightly.

The pitch and roll control disconnect handles, which are located adjacent to
the flap selector handle, were examined and were in the contrel connected position.




1123 Lending Geer

The nose gear and the left main and right main landing geears wero recovered.
Examinatior of gears showed that sll thrce were extended and locked in the down
position. The landing gear handle was in the gear down position.

1.12.4 Powzrplanis

Both engines were found in the raain wreckage area. The loft engine was still
attached to a sectinn of the rcar fuselage; Lhe right engine had separated from its moants.
BRoth tiwin~s were taken to the AVCO Lyconing facility, Stratford, Connecticut, where
they were disassembled and examined under the supervisicn of Safety Board investigators.
The damage to both engines indicated that they were probably operating at high fan
speeds at impact. There was no evidence of any preimpact malfunction.

1.1%.5 Cockpit Documentatioa

The cockpit area was damaged extensively. Although every instrument,
annunciator light, circuit breaker, switch, and control component that could be recovered
in an identifiable condition were documented, the inventory described herein has been
limited to those instruments, switches, control components, and lights which were
relevant to the facts and circumstances of the accident.

Airspeed/Mach Indicators: The pilot's airspeed needle was missing and the
mach indication was frozen at 0.26 mach. The signals to the pilot's instrument were
received frem the electrically driven alr data computer. The copllot's airspeed needle
was frozen nt 205 KIAS and the mach indication was frozen at 0.29 mach. This
inst uinent vas driven by thz airplane's pitot-static system. The pilot's and copilot's mach
meter readings convert to 155 KIAS end 170 KIAS, respectively.

Al..neters: The pilots altimeter was frozen at 6,540 feet. Berometric
setiings were 1022 millibers and 30.18 inHg. Except for the barometri: setting -- 1021
millibars and 30.15 inHg -- the copilot’s altimeier had been damaged too severely to
reirjeve reliable altitude information. The pilot's altimeter received its input from the
alr data computer; the pitot-static system supplied the coplilot's altimeter.

Horizontal Situation Indicatots éHS_Q: The pilot's HSI showed the following:
the heading polnfer weas set on :.° Mj the selected course for the course deviation
irdicator (CD)) was set on 164°% the CDI steering bar was one dot right; and the bearing
oointer was set on 172°M. The copilot's HSI showed the following: the heading pointer
was set on 000°% the CDI course selection was set on 168% the CDI steering bar was
deflected full scale to the right; and the bearing pointer was set on 172°M. The heading
bugs on both HSI's were not recovered.

Radio Magnetic Indicators (RMD): The pilot's and copilot's RMI were both
pzlected to the 'VOR position. The heading on the pilots RMI wes set 006° M, and the
No. 2 bearing pointer was set on 075° M, but the needle was bent and free to move; the
No. 1 bearing needle wes missing. The "off" flag was showing. The heading on the
copilot's RMI was 003°% The No. 1 bearing pointer was missing, and the No. 2 bearing
pointer was in the parked position. The "off" flag was in view.

Attitude Directjon Indicators (ADL): The csptain's ADI box was crushed. The
bank and pitch angle indications were 3° to 10" right-wing-down and 0° respectively. The
copilot's ADI box was crushed. The bank and pitch angles ware 5°to 10°right -wing--down
and 0% respectively. The "off" flags were not in view on either ADI,
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1.13 Medical and Patiwlogicel infurmation

Both pilote sustained fetal injuries during the cresh. The pathological
examination of the copilot disclosed no abnormal conditions and the toxicological tests
were negative for aleohol, drugs, and carbon monoxide.

The post mortein examination of the pilots cardiovascular system contained
the following observation: "The coronary aerterles arlss normally, follow the usual
distribution and are widely patent, except for the left anterior descending which reveals
grade IV with 70-80 percent occlusion by atheromatous plaque. There is diffuse grade i
atherceclerosis except as noted above. No evidence of thrombosis is present.” The
pathological examination also contained the following: "Nole: Although the change in the
left anterior descending coronary arterv is severe, a conclusion as to whether this is
related to the accident or not is not possitle. The absence of pathology to suggest that
this could have been, in fact, responsible for the accident does not preclude its being
responsible. However, as indicated, a definitive conclusion either way is not possible.”

The bodies of the pilots were found about 850 feet from the Initlal impact
point and in the wreckege area which contained the cockpit section and pilot seats, the
aft fuselage and le(t engine, and the empennage. Both bodies had separated from their
respective seats during the impact and subsequent airplane breakup. The post-mortem
report stated "Ordinarily in cases involving this degree of force, there are injuries upon
the body which suggest the presence of seat belt and, or, shoulder harness. Injuries of this
type were not identidied.”

The pliot's shoulder harness and lap belt nssembly were recovered; the copilot's
shouider harness and lap belt assembly weru not found. The recovered portion of the
pilot's seat belt and the lap belt assembly were sent to the manufacturer's laboratory for
examination. The sxamination showed, in part, the following:

The buckie and belt assembly had been subjected to considerable loading
sufficient to bend the buckle attachment fitlings. Loading is also
evident through brine of the buekie fitting and lock dog face and
abrasive witness mark: on (the) webbing at (the) adjuster reeve.

There is also evidence on the buckle load plate in the area where the lap
belt fitting plugs into the buckle. This substantiates the bending of the
lsp belt fitting as the merks mateh up identically.

The laboratory report concluded ®t appears the lap belt assembly had
functioned for its intended purpose until loads great enough to bend the attachment
fittings caused the buckle to unlatch. Tha attachment fitting i heat treated carbon steel,
Rockwell 'C' 42, or approximately 190,000 psi.”

114 Fice
There was no fire.

115 Suwrvivel Aspects

The accident was not survivable because impect forces exceeded human
tolerances.




1.18 Testu and Rasearch

Since the airplane was not equipped with flight recorders, a major effort was
made to retrieve all avajlable alrplane system components at the accident site. After the
snow cover had melted, several trips were again made to the accident site to locate,
identify, and retrieve additional components. The components were taken to various
lahoratories and maintenance facilities and were subjected to functional and other type of
tent procedures to determine the operating condition of key airplane systems before and
at tihe moment of impact. All tests were conducted under the supervision of Safety Board
peruon.el.

1.16.1  Flight Control System

The hydraulic power control units (PCU) whicl: operate the rudder, elevator,
and allerons were tested functionally at the msanufacturer's facility. The tests were
performed on test staiids using cleen test stand fiuid and under no-load conditions. All but
the lower rudder PCU, operated salisfactorily. When the low>r rudder PCU was deflected
at maximum rate to full deflection, the PCU deflected to the targeted position; however,
intermittently, the spead of the deflection was only one-third of its design maximum rate.

The autcpilot and yaw damper actuators were tested at the manufacturer's
facility. These tests of the autopilot actuatora and setvos did not disclose any indication
of a prelmpact malfunction or any conclusive indication &s to whether the autopilot was

when the alrplasne crashed. In addition, all data obtained from the actuators
indicate that the yaw dampers were engaged and cperating normally.

The light bulbs in the autopllot control circuits were examined mieroscopically
to determine which bulbs were lit at impact. (Distortion and or elongation of a Lulb's
filement may indicate that the bulbs was lit at impact; however, the lack of elongation is
not conclusive of whether the bulbs were lit or not.) The results were conflicting. The
bulb filaments in the Couple 1 and Soft Ride switch/lights were elongated indicating the
autopilot may have been engaged; however, the filaments In the bulb of the autopilot
engage switch/light filaments were not elongated.

The light bulbs from the VLF (mega indicator lights were also examined. It
was de'ermined that the lights labeled HSI SEL/VLF for both the pilotys and copilot's HSI
were illuminated. The light labeled DATA NAYV VYLF was also illuminated at impact.

1.16.2  Fiap System

The cockpit flap position indicator and portions of the flap selector mechanism
were examined microscopically. The flap handle mechenism and the area surrounding it
were severely crushied and distorted by the impact. No useful Information was determined
from the microscopic examination of the cockpit flap position indicator.

1.18.3 Hydraulic System

Two of the three electrie hydraulie puinps suffered éelatively minor damage,
and evidence of rotation at impact could not be determined. Pump 3B was damaged
signiffcantly at impact, and the damage showed that the pump was operating at impact.

Examination of the No. 1 and No. 2 hydraulic systems’ accumulators and the
piston position of the No.3 accumulator {the No.3 accumulator was almost destroyed
during the accident) showed that the pressures in all three systems had been normal at
{mpact.
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Hydraulie fluild samples taken from the reservoir, filters, and power controi
units operated by the systems were contaminated to higher than normal levels; rubber amd
«ther seal materials were the major contaminant. Despite the contamination level, there
was no evidence cf system failure during the flight. After the accident, the pow:: 2ontrol
units were tested. Except for the lower rudder power control unit, the functional tests
showed that all the power cuntrol units operated normally.

The primary flight controls were fully powered frora all three hydraulic
systems. Mechanical defiections of the pilots controls were conveyed via push-pull rods,
quadrants, and cables to power control units. Examination of the structure and control
system components did not reveal any evidence of preimpact failure. The alleron and
elevator power control units were functionally {ested as noted nbove end performed
satisfactorily.

1.16.4 Rlectricnl System

Electrical power on the CL~800 consists of a.c. electrical power furnished by
the engine driven generators and d.c. electrical power furnished by the airplanu's battery
and transformer rectifier (TR) units. The TR units convert a.c. power from the airplane's
generators to d.c. power.

Examinations of the Indicctor and warning lights on the AC Power
Management Panel indicated that the a.c. supply system was functioning properly at
impact. In addition, the examination of the No. 3B electric hydraulic pump which is
powered from the No. 1 a.c. bus disclozed pronounced scrape marks on the fan and fan
housing indicating that the pump was operating and receiving a.c. power at impact.

The examination of the AC Power Management Panel also showed that the

«ulb filaments in the Auxiliary Power Unit (APU) generator off annuniclator light were
elongated. This light iluminates when the APU rpm exceeds 95 percent, and the APU
generator has not been engaged to the airplane a.c. electrical system.

Examination of the warming lights on the DC Power Management Panel
indicated that the No. 1, No. 2, and essential d.c. power buses which were powered by the
No. 1, No. 2, and essential TR units had failed. The No. 1, No. 2, and essential TR units
which powered the three d.c. buses were recovered and examined. All three TR units
were damaged severely. They were inspected and no indications of pre-impact fai:ure
were fourid. The transformer coils did not display any evidence uf overhzaating. When a.c.
power weas applied to the three TR units, all three units produced d.c. power. All three
TR units had rotatisnal scrapes on their cooling fan blades indicating that their integral
cooling fans were operating at impact; the cooling fans are operated by the a.c. power to
the TR units. In addition, both yaw dampers most probebly were engaged at impsct.
gr:cagement of these two channels require power from both the essential and No. 2 d.c.

808.

. ‘The altitude hold push-button-mode-annunciator light on the Flight Dicector
Autopilot Mode Selector Panel was lit at impact. Because power to this light was supplied
by the essential and No. 2 d.c. buses, the evidence confirmed that the No.2 and the
essentlal d.¢. bus were operating at impact.

Tests were conducted to determine the time delays between the occurrence of
the TR unit failure and the ilumination of the associated ¢.¢. powered annunciator failure
lights. A simultaneous feflure of all three TR units was simulated by pulling the
eppropriate circult breakers (CB). The tiine delays between the loss of TR unit power




and the illunidnation of failure lights were measuted. The three main d.c. bus off lights
(luminated with no measurable delay. Several lights, Including the battery charge,
emecgency lights on, emergency lights off, and the hydraulic electric pump low pressure
light, Mluminated when the TR units were failed, but there was a measurable deley
between the fallure of the buses ani the lllumination of these lights. The delay was
longer than the durction of the initial impact sequence.

1.16.5 Engine and Wing Anti-ice Systems

Both engine anti-ice valves were found in the closed position (engine anti-ice
off) and thair pneumatic actuating cylinders were dented and punctured on the sides.
According to the AFM, the valves are spring loaded to the open pesition and require
electrical power to close and remain closed.

Both the ieft and right wing anti-icing valves were found in the closed (wing
anti-ice off) position, These valves are spring loaded to the closed position. They are
electrically controlled and pneumatically operated and require electeical power to ooen
and remain open.

Microscopic examination of the wing and engine anti-ice system's control and
indicator light bulbs located on the anti-ice control panel showed that these bulbs were
not lit at impact.

117 Other Information
1.17.1 Airplane Performance and Plighterew Procedures

Based on the estimated en route fuel burnoff of about 7,215 Ibs, the Safety
Board concludes that the estimated gross weight of the airplane at the time of the
accident was about 28,785 Ibs. Based on this gross weight and with the landing gear down
and 45° flaps, the landiny approach speed wes 126 KIAS. The airplane's stall speed for this
welght and configuration was about 98 KIAS.

In the event of a missed approach with 45° flaps and the landing gear down, the
go-around procedure in the Airplane Flight Manual (AFM) 1required the following:

(1) Takeoff thrust Apply

(2) Flaps Retract to 20°

(3) Airplane Rotate to gzo~around attitude.

When positive rate of climb established

(4) Landing gear Retiact, Climb at minimum speed of
\f2 until safe: height is established

The maxiinum ellowable speed with 45° flaps was 170 KIAS,

Since the airplane crashed with its landirg gear extended and its flaps at 45°,
the Safety Board requested the manufecturer to ~aleulate the airplane's olimb
performance based on the amblent weather and altplane configuration at the time of the
aceident and with tskeoff thrust applied. Under these conditions and with engine and
wing enti-ice applied, the airplane cou'd achieve the following climb gradients: at
126 KIAS --19.8 percent; at 140 XIAS -- 14.5 percent; at 155 KIAS -- 10.4 percent; and at
160 KIAS -- 8 percent. With no anti-ice, the resultant climb gradients weres at 1268 KIAS
-~ 22 percent; st 140 KIAS -- 18.8 percent; at 155 KIAS -~ 14.8 percent; and at 180 KIAS
-« 13 percent,
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Canadalr performance cata also showed thtat the time required to accelerate
from 136 KIAS to 15‘5 KIAS with takectf thrust applied, 45° flaps, landing geer dcwn, lovel
fiight, and with no anti-ice wes 9.5 seconds; with wing and sngine anti-ice on the
scceleration tiine increased to sbout 12.5 sasconds.

2. ANALYSE

The airplane was certificeted, equipped, and malintained In accoedznce with
Federa!l regulations and approved procedures. Since the airplane was not equipped with
ftight or voice recorders, determination of the structural end mechanieal Litegrity of the
airpiane before the crash had to be based exclusively on the examination ¢f the airplane’s
structure and system components found in the wreccage. This examination included the
functicnal testing of recovered components and microscopio examination of annuneiator,
warning, and system frxdicator light tislbs.

s ahplane crashed with the flaps fvily extended 45° and with the landing
gear Gown. Since the erash site sas sbout 2.2 nm! boyerd the end of the landing runway,
the flighterew should have had smple time to lave rescafigured the airplene for the
go-sround, i.e., apply takeoff thrust, reise the fiara to 20°% establish a positive rate of
climb, and then retract the landing gear. Becavie the airplane was not in the go-around
configuration, the Safety Board attempted to establish whether the airplane configuration
at impact was causec by a preimpect failure ¢ malfunction of an airplane systam, an
erroneous flightcrew decision, or the flightersw's fajlure to Implement the go-around
procedure in a timely manner.

Sinca all the wreckege was located at or beyond the initial impact point and
close examination of the structursi failures and breakup indicated that all failures and
breeks were the result of impact or overkad, the Safety Board concludes that an inflight
structural failure did not occur.

The c¢nsite examination and svhsequent engine tear down inspection showed
that both engines were operating at high ihrust settings at impact. Although the Safety
Board concludes that thz engines did not contribute to the accident, it was not possible to
ascertain precisely tiv; engine thrust setting at impact, or when the thrust had been set to
the levels evidenced by the impact damage to the engines.

The innding gear was down and locked, and the landing gear selector handle
was found in the down position. During a go-around procedure, the lsnding gear could not
be raised until after the fleps were relsed to the 20° position and a poslt[vn rate of climb
had been established. Therefore, sincs the flaps were still extended to 45° it appears that
the landing gear selector handle wes properly positioned, and that the fllghtcrew had
initlnte«l! a go-arounx by advancing the thrust levers very shortly before crashing into the
mountain.

2. Hecirical System

The evidence was conclusive that there was no preimpact failure in the a.c.
eloctric gonerating and disteibution system. The examination of the annunclates light
bulbe In the AC Power Management Panel did not reveal that any generator was
inoperative, or overloaded, or that the No. 1 or No. 2 main bus off warning lights were
flluminated at impact. A similar examination of the Essential AC Power Transfer Fanel
disclosed that the failure and transfer warning lights were not lit, thus, licdicating that the
essential a.c. bus wns powered by the No. 1 a.¢. bus.




To further determine tfat the three main a.e. buses -~ No. 1, No. 2, and
ewsential - were functioning at impact, operation of vine or more places of equipment
witich weare dependent on power supplizd from each bus was established. Hydraulle pump
Ho. 38, yaw dampet ho. 2, ea<l the No, 1 TR units cooling fan, all o7 which were powored
by the No. 1 a.c bus, wers operaiing at himpeet. Also, the Ne. 2 TR unit's cooling fen,
which was powered by the No. 2 a.c. bus, wau operating at Impact. PFugther, the air data
compuitar, yaw damper No. 1, and ths MNo.3 TR units ccoling fan, all of which were
pesteredd by the esaential a.c. bus, were operating at impaet.

Analysis of the bulb filaments showed that the APV generator off light was lit,
indicating that the APU was running but that the APU ganerator, which could have heen
used to furnish e.c. power to the a.c. buges if the engine driven generators wers
inoperative, had mot been placed on the line. According to the airplane® normul
procedures checklisi, the APU is to be started after landing. However, the physical
cvidenice was eonclutive that the engine driven generators were powering thele respective
mein o.¢. bunes at inpuet. Therefore, the Safety Bosrd concludes that the flighterew hnd
clectad to start the APU geaerator in preparation for landing. ‘The faet that the APU was
up-to-apeed aix! that tha APU generator had not been placed on the line further confirins
the Safety Boands conclusicw that the three main a.e. huses were operating and were
being powered by the angine driven ganerators.

The analysis ¢f the DC Power Musnagement Penels annunciator light bulbe
indieated that the Ne. 1, No. 2, and the essential d.c. buses may hava failed before the
crash, Zaving only the battery bus to supply d.c. power. Therefore, additicnal
examinations and tesis were made td determine if the three main TR units had falled
defore the nitial impect o during the impact sequenze.

The No. 1, No. &, and essential TR units which are located between the coekpit
floor and nose of the airplane ~- the area which sppeared to have made initial impect
with the ground -- ware damaged soverely. The rotational scrapes on the couiing fan
bladns und shrouds of each of these three TR units showed that the fans were operating at
fmp 2t. and that all three TR units were redeiving s.c. power at impaet. [n addition,
testing showed that all three units produced d.c. power when a.c. power was applied.
Finally, becaure light buls which would illuminate upon TR unit failure were shown not to
have been lit, the Safety Board contludes that the TR units were providing d.c. power to
their respective buses and that they falled during the impaect sequence.

The evidenze showed that both yaw dampers were engaged at impact.
Ergug,ement of these chiannels required power from both the No. 2 and the essential d.c.
buses. The No.l flight director was engaged at finpact and iis computer was povered
from the essential d.c. bus. Baesed on the physical avidence and subsequent testing, the
Sufely Board coneludes that the three main a.c. buses and the three main d.c. buses and
thair respective power distribution systems were opetating properly at impact.

2.2 Trajling Fdye: Fleps

All the recorered compenents of the trailing edge flap system and assocelated
structure were inspected and, where applicable and possibla, were subjected to functional
testirg. The tmspections did not diselose any proimpact lfailures that would have
prevented the flaps fromn operating. Those componerts that viere tested — the power
drive unit and potentiometer, lof: and right tlep asymmetry doteoctors, and breke units -~
operated satisfactorily.




The ilsps selector mechanism and flap control unit were recovered and
exarzined. These units were located in areas of the airplane that hed been subjected to
severs.impact forcesn, andi the structural breakup in these arcas was extensive. The fiap
selector mechanis'a was subjected to severe downward and forward impact forces. Since
tha flaps wers exiended t> 43° the cvidencs concerning the position of the flap handle at
impuet -~ the handle was found in the flaps up position ~- was conflicting. While some
evidene Indicated that ithe handle was up, the fact that the top of the flap handle
containing the relesse mecharism which permits the pilots to move the flap handle
forward past the 20° detant was broken off, and the fact that the handle and selecto.
mechanism wcee subjectix] to forward and downward forces else indicated that the
direction and severity of the impact forees during the erash sequence probably knocked
the flap lever from the 45° position, forward, and into the flap up position. Also, it is
possible that since thivst apparently had been increased for a go-around maneuver, cne of
the pilots was in the process of moving the flap selector when impact occurred. However,
based solely on the physical evidence, the Safety Board was unable to determine the flaps
lever's position at impact.

The flap control unit receives cormands from the flap selector unit and
sixnals from the fisp speed and asymmetry brakes and then transmits these commends to
~ the power drive unit. The flap contro! unit was damaged extensively by severe impact
forces and could not be tested. The flap control unit and the flap power drive unit are
powered by the No.l amd WN¢. 2 de. buses and the No.1 and No.2 a.c. buses,
rempectively. Since the evidenco showed that these four buses were powered at impact
and that, within minutes befcre the impact, the flap system had functioned to extend the
flaps, without pparent probiem, the Safety Poard concludes that the trailing edge flap
sysiem wes operational et irapaci. The Safety Board also concludes that the flap selector
hendle either was driven to the up position by impact forces, ce that the flighterew hnd

- Just placed it in the up position and the airplano erashod bafore the flaps eculd move.
i3 Bydraulic g Flight Control Systems

The evidence showed {hat there had been no praimpact failures or malfunction
of the hydraulic system or its components, Examinaticn of’ the light bulhs did not reveal
thwmt any low fluid pressure or high fluld temperature warnirg lights had been lit on any of
the airplanc’s three hydraulic systems.

There was no evidence to indicate that either of the two engine driven
hydraulic pumps had fatled The firewall shutoff valves were found in the open position.

‘The hydraulle fluid taken from the hydraulic systems after the crash was
conteminated by pacticles of rubber and other seal materials, However, examination of
the hydraulic pumps and micrescople examination of the hydraulic system warning light
bulbbs disclosed no evidence of a preflight malfunction or failure of these systerns.

The lowest of three rudder power control units exhibited an intermittent
reduction In its no-ivad veloeity while being cyeled. The no-load veloeity dropped to
about one-third of the required value. The reduction was probably caused by the
contaminants in the airplane'’s hydraulic fluid being lodged in the inlet slot to the main
control valye. The 3afety Board believes that this condition, by itsell, would not caus2 a
rudder control problem. The upper and middle power control units probably. would have
been able to position the rudder to the commanded position, although the mpeed of
movement would have been rechiced. In addition, roll control alsv would have been
available to the flightcrew through the opesition of the ailerons,
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Blockage of the elevator and alleron power control units, depending on the
dagree, would manifest itsell to the pilot as a control jam. The flight control system
irrcorpocates pitch disconneet and roll diseconneet mechanisms which are to be used o
frolete that hall of the control system which has jammed from the other half of the
systern which is functionirg properly. Had the elevator or aileron flight cuatrols
evidenced sny sign of jamming, the flightcrew probably would have activated the
appropriste diseconnect mechanism in an attempt to reliave the jam. The evidence showed
that the piteh disconnoet and roll disconneet mechanisms had not been activated. In
adition, the physical evidence at the impact site also showed that the airplane was in -
controlled flisht when it struck the ground. Therefor:, the Safety Board concludes from
the preponderance of the available evidence that there was no preimpact malfunction of
the airp.lane's primary flight controls,

2.4 Anti-los ystens

The position of the engine anti-ice system valves and the examination of the
annunicator light bulbs showed that the engine anti-ice system was off at impact.
Examination of the wing anti-ice annunciator lights indicated that that system also was
off at impact. Since there was no reported jcing In the Sun Valley area -~ only a thin
overcast in the area -- uand the descent was to have been made clear of clouds, the
Sefety Board concludes that the wing anti-ice system was also off at impact. Further,
since both ainti-ice systems were off, the airplane would ave been able to attain
maximum available elirab performeance had it been commanded by the flighterew.

Becaus: of the facts and circumstances of the accident, the major thrust of
the Sefsty Boards analytical investigation centered upon those airplane systems and
componients which would have affected the airplane’s controllability, navigational
capablility, and performance capability. However, other sirplane systems, which have not
been discussed in detafl herein, also were subjected to intense examination before they
were eliminated as not being pertinent to the crash. Thus, for example, the integrity and
resultant performance capabilities of such airplane systems as the stall warning,
pneumatics and air corditioning, the flight and ground rpoilers, and other aural and visual
warning system were examined, but the Safety Board found no evidence of preimpact
malfunction. All components in a condition wherein testing was possible were subjected
to a functional test, and they operated satisfactorily.

3.5 Operetivnal Factors

Because there were no recorders on the airplane and no terminal ATC radar
data, there were no recorded data available to reconstirust the last portion of N80SC's
flightpath. The only inforination concerning the last few minutes of N805C's flightpath in
the vicinity of the Sun Yallay Airport wes obtained from witnesses. However, because the
witnesses did not becoma aviare of the hecident until the following day, thelr
recollections of the the time fuctors concerning the alrplane's route of flight were not

precise.

Examination of light bulb filaments showed the HSI/SEL, YLF, an¢ DATA NAV
VLP lights were on at impact. The iluminated HSI/SEL and VLF lights showed that the
pilots' HSI's were displaying course data derived from the Omega system when the
airplane crashed. Because the DATA NAV VLF light was illuminated, Omega r.avigational
information (beating, range, and course deviation) stcuki have been portrayed in the
airplane's HS! displays. Based on the light bulb analysis and the RNAYV type fiight plan
filed by the flightcrew, the Safety Board concludes that the Omega equipment was
operating &. impeact and had been used by the flightorew during the en route portion of the
flight from Decatur to over Sun Valley.




- The last radar position recorded for N805C was at 0904:10, and at that time
the airplane was at 13,500 feet and almost directly over Sun Valley Airport. N805C had
reported to the Sun Valley UNICOM that it was over the field at 7,000 feet and this
position report was overheard by a Cessna Citation pilot. According to the Cessna
Citatlon pilot, he ianded at 0903 and heard the position report cither shortly before or
shortly after he landed. Therefore, the "over the fleld" report was probably made at, or -
shortly after, the (804:i0 position was recorded, and the 7,000 feet reported by the
flighterew referred to tne airplane's altitude above the airport rather than its m.s.l,
altitude,

After reporting their position, the flighterew of N80SC requested a landing
advisory, checi:ed the status of their food order, placed their fuel request, and then stated
that there wculd "be a quick turn.” Based on this transmission, the Safety Board
concludes that N80SC had no mechanical problems known to the flighterew which would
have prevented or delayed its arrival and departure from Sun Valley and that the pilot
further intended to descend and land. Since the flighterew had cancelled its IFR flight
plan about 4 minutes earlier, the descent, approach, and landing would have to have been
conducted in visual flight conditions. '

Based on the weather reports, witness deseriptions, and PIREPS, there was an
overcast over the airport. Arriving and departing pilots estimated that the ceilings and
visibility at the airport renged from 800 to 1,500 feet, and from 3 to 10 miles, respee-
tively. However, the witnesses indicated that the ceilings became lower and the visibility
decreased notth of the airport. PIREPS also indicated that the overcast became thinner
scuth of the airport and that there were holes in the overeast south and southwest of the
airport in the vicinity of Meglc Reservoir, Based on the weather, N83SC would have to
have descended southwest of the Sun Valley Alrport to have cleared the clouds, Since the
airplane was sighted south of Hailey and proceeding below the clouds on a nortieasterly
track toward Hailey, and since the weather deseribed at the airport was not below
minimums, the Safety Board concludes that the descent was made clear of clouds and that
the flight toward the airport was conducted in accordance with regulatory restrictions for
uncontiollied airspace.

Based on the two witnesses' sightings of N805C, the airplane }iad descended
and was below the clouds west of, and abeam of the airport. The airplane was within "300
o 500 yards" of the mountains to the west of the airport, and then it turned right and
"disappeared” into "low hanging clouds" over the northwest side of tha airport. N805C
was next seen east of Halley and it was stih below the clouds. Two witnesses, living In
Hailey, heard the airplane fly "over" their homes. Both stated that the engine sound was
leud.

The initlal imgaet swath was oriented about 015° M. The pilot's and copilot's

RMIs read 006° M snd 003" M, respectively, when electric power was lost; the headings on
the pilot's and copllat's HSIs read 004° M and ¢00° M, respectively, when electric power
was lost. Glven the described cloud bases and the witnesses' observations of the airplane,
the Safety Board concludes that N805C was flying on a northwesterly heading as it
approached llailey and un a course aligned along the western side of the valley. As N805C
appiroached Hailey, it began a northerly turn, passed to the north of Sun vValley Airport
over the southeastern tip of Hailey, inen east of Hailey, and toward the crash site. The
right tum apparently continued until the airplane reached the impact heading.

Based on the witness statements and the physical evidence, N805C provably
was ¢limbing at impact. The calculated elevation of the Impact site was 6,520 feet and
the pilot's altimeter was reading 6,540 feet when electric power to the air data computer




was ost. Sinco the Sun Valley Alrport was located outside controlled airspace, and since
the pilot was tlying N80SC below 1,200 feet above the ground (AGL), VFR regulations
required that he remain clear of clouds and maintain at least 1 mile forward visibility.
Glven the elevation of the Sun Valley Alrport -~ 5,315 feet -~ and given the description of
the cloud ceiling by pllots and witnesses, the Safety Board concludes that N80SC was
within 1,000 feet ACGL and probably flew by the airport at or below 6,300 feet. Since the
elevation of the impact site was 6,520 feet, the Safety Board concludes that N80SC
ascended at least 220 feet and possibly more before it erashed.

The pllets mach meter reading at impact — 0.23 Mach — suggests that
N805Cs last indicated airspeec was 155 KIAS. However, the landing gear was down and
the thips were fully extenced to 45° Since the maximum allowable speed for 45° flaps
was 170 KIAS, the pilot obviously decelerated the airplane below 170 KIAS before
selecting 45° flaps. The Vref speed was 126 KIAS; however, the Safety Board does not
believe that the pilot would have decelerated to 126 KIAS until he had sighted the runway
and was ahout to begin the final approach descent. He most probably would have flown
the airplane at Vref plus 10 to 15 KIAS until he was about to begin the final approach
descent. Since the evidence showed that the pilot did not establish N805C on the final
approach to the airport, the Safety Board believes that he probably meintained about 135
to 140 KIAS until he abandoned the attempt to land. Based on the pilots airspeed
indieator resding at impact, the Safety Board concludes that in addition to climbi
slightly during the final moments of the flight, N805C also accelerated about 15 to 2
KIAS,

Given the eyewitness accounts of the airplane's flight track, the flighterew's
UNICOM radio report, and the request for fuel, food, and a "quick turn,” the fact that the
flightcrew was in radio contact with the fixed base operator and did not report any
airplane difficulties, the fact that the pilot did not (in accordance with company

procedures), report aither on final approach or his distance from the airfield, and finally
the location of the crash sits with respect to the airport, the Safety Board concludes that
the flighterew either did not see the S v Valley Airport, or did not see the airport until it
tied passed to the northwest of the airpoit. Fusther, the Safety Board concludes that the
flightcrew was not awere of its precise locatlon us it flew northwestward toward Hailey.

‘The Safety Board was not able to estublish cornclusively the resson(s) for the
flighterew's inability to establish its position in accordance with the Sun Valley Airport's
visual arrival procedures, or why it was uneble to locate tha airport. Both pilots had
flown into the Sun Valley Airport — the pilot twice in the preceding month and the copilot
numerous times. Therefore, the flighterew (particularly the copllot) should have been
reasonably familiar with the landmearks associated with the visual arrival route.

According to pllots flying into the Sun Valley Airport on January 3 — pilots
who were familiar with the area and terraln — terrain and landmark definitions were
obscured by snow. According to one pilot, these conditions in combination with the low
overcast clouds produced a "white-on-white" situation that made visual navigation
difficult. The pilot also stated that he could see the airport while on final approach,
however, the runway was covered by snow and was "difficult to distinguish.”
Consequently, the S8afety Board believes that the flighterew of N80SC, when faced with
this situation, probably did not definitely establish its position visually as it flew toward
the alrport. Further, we belleve that, as a consequence, the flighterew might have
misidentified the town of Hailey as the town of Bellevue, which is about 4.4 nmi southeast
of Halley and about 2.2 nmi southeast of the approach end of runway 31. Bellevue is the
key landmark used by pilots for aligning the airplane with runway 31. (See appendix D.)
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The misidentification of Halley as Bellevue is supported by the airplane's 60°
right turn over Halley followed by challow wing rocking. If the flighterew had mis-
identified Haliey for Bellevue, the right turn would have been appropriate to intercept ~nd
then align the airplane with the visual arrival route for runway 31. The wing roc«ing
suggests that the flighterew was attempting to acquire and identify visual landmarks
beneath the airplane. However, under the circumstances, the right turn placed the
airplane on a heading toward the lower clouds north of the airport and on a collision
course with tiie cloud-covered mountains north and east of Hailey. The flighterew
apparently recognized their error shortly after completing the right turn and initiated
acceleration and a slight climb for terrain avoidance, all of which were too lete to aveid
the mountain.

The Safety Board belleves also that the evidence tends to support an inference
that the flightcrew of N805C used Omega navigational information to assist them in
locating the airport and that the information was not sufficiantly precise because of the
limitution of the Omega LEN-85 system. The Omega was operating and supplying
navigational deta to the HSI at impact. It had been used to navigate directly from the
Idaho Falls YORTAC to the immediate vielnity of the Sun Valley Airport. The selection
of 168° in the course selector also suggests that Omega data was used to supplement YOR
information during the flight toward Magic Reservolr, the reported location of the broaks
in the undercast cloud layer.

Although no posterash range information could be extracted from the Omega
equipment because the range information is electrically displayed (light emitting diodes)
and is erased with the cessation of electrical power. Both HSI bearing pointers were
indicating 172° at impact. This bearing passed slightly north of the airport, possibly 1 or 2
nmi, and suggests that the computed Omega fix was offset to the north of the airport. If
the fix had been accurately located at the airport, the flighterew would have had accurate
range information, and there would have been no reason for it to have flown over and to
the north of the airport. However, under the circumstances, an error of 1 to 2 nmi in the
computed location of the fix — &n ercor that was not recognized by the flighterew —
could have reinforced their probable belief that Hailey was Bellevue and would explain
their delay in Initlating & climb for terrain avoidance. With the avallable climb
capability, the airplane could have cleared the mountains north of Halley had the
flightcrew not been misled as to their location, either by a misteken visual reference or
erroneous Omega information, or both, and had they initiated the climb for terrain
avoidance in a timely manner.

The ocecluded condition of the pilot's left anterior descending coronary artery
indicated that he was susceptible to a coronary attack. Had such an attack occurred
during the last moments of the flight, after the airplane was configured for landing, he
might have slumped over the controls and either caused the airplane to crash, or
prevented, or delayed the copilot from instituting and executing timely corrective action.
The location of the pilots' bodies in the wreckage, coupled with the absence of bruising
associated with sent harnesses, suggested that this might have happened, and that that the
copilot may have rcleasced his gind the pilot's harnesses in order to remove the pilot from
his seat to either stop or prevent the pilot from interfering with the airplane's controls.
However, because the examination of the pilot's seat harness buckle and belt assembly
indicated that it was fastened until "loads great enough to bend the attachment fittings
caused the buckle to unlatch, the Safety Board concludes that the pilot was strapped in his
seat at impact. Since his body was not bruised, the Board concludes that the impact
.foreces were not of sufficient magnitude to infliet this type of injury. A similar conclusion
also can be made concerning the lack of such bruising on the copilot's body.
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Except for a rocking of the wings when the airplane was sighted east of
Hailey, the witnesses did not describe any violent or unusual manzuvers. If the pilot had
become incapacitated and slumped over the contrel, the Sefety Board believes that the
airplane most probably would have struck in & nose down and or wing down attitude that
wolL.: have been indicative of control input difficulties. The airplane did not crash in this
manner. However, It {3 also possible that the pilot became incapacitated while the
airplane was eoproaching Hailey along the west side of the valley and did not interfere
with the controls. The pilot’s affliction cculd have distracted the eopilot from his flight
and navigationel duties during the time he would have sighted the airport and fixed the
afrplane's position. By the tima the coipilot realized what was occurring, the airplune
wouil: have been 100 close to the mountains on the east side of the valley to avold
collisicn.

The only evidence to support the possibility that the pilot had suffered a
coronary attack is the occluded corvonary artery, The Safety Buard can only point out
that the coroner, while not ruling out the possibility that the pilot's heart condition could
have been & causal factor, also stated "Although the change ir the left coronary artery is
severe, a conclusion as to whether this is related to the accident or not is not possible.”
In the absence of conipelling evidence which would show that the pilot was, in fact,
incapacitated, the Safety B .ard cannot conclude that he was.

Despite the lack of evidence relatving to operational decisions, the Safety
Board attempted to reconstruct the eirplane's flightpath after the flighicrew reported
"over the field." The evidence showed that the recommended landing procedures at the
Sun Valley Airport called for landing traffic to approach from the scutheast along the east
side of the valley, fly just east of Bellevue, intercept the final approach path, and land.
Airplanes descending through clouds were to follow the same proeedures after descending
and reaching visual flight conditions. The flightcrew of N80OSC did not follow these

procedures and approached the airport along the west side of the valley and then failed to
see the Sun Valley Airport in time¢ to either land or to depart the alrport safely. The
Safety Board has developed several possible reasons {or the flighterew's failure to find the
airport and failvre to initiate timely terrain avoidance actions; no single possibility is
supported by the evidence to the exclusion of other possibilities. Therefore, definitive
conclusions about the flighterew's failure to locate the alrport in time to complete a
successful Janding or to complete timely terrain avoidanc- actions are not possible. The
Safety Board also believes that the facts and circumstan.es of this aceldent further
iHusicate the hazards associated with low 'evel flying in mountainous terrain particularly
when the flight is conducted In merginal visual conditions.

In eonclusion, the Safety Board believes that the facts and circumstances of
this accident further illustrate the necessity of requiring that flight data (FDR) and
cockpit voice reesrders (CVR) be installed In multiengine, turbine-powered, fixed wing
airplanes. Recorded flight parameters and 15 minutes of CVR conversation would have
provided significant clues as to the cause of the accident and the remedial action required
to prevent recurrence. Accordingly, the Safety Board reiterates Safety Recommendations
A-82-107 and -109 through -111 on recorders for all multiengine, turbine powered, fixed
wing airplanes. These recommendations appear in the Recommendations section of the
report.

3. CONCLUSIONS

Findings

1. Except for the Omega system installation for which an STC had not been
issued, the airplane was certificated, equipped, and maintained in
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accordance with Federal regulations and procedures. There wis no
evidence of malfunction or failure of the airplane.

The pilot was certificated properly. There was no evidence of any
toxicological involvement in the eccident. The pilot's post mortem
examination disclosed that the left anterior descending coronary artery
was 70 to 80 percent occluded; however, the examining pathologist could
not determine whether or not the pilot had suffered an incapacitation.

The copilot was certificated properly. There was no cvidence of
preexisting medical or physiological problems that might have affccted
kis performance,

A supplemental type certificate for the installation of the Collins
VLF/Omega (LRN) RNAYV on N805C was withheld because the equipment
errors exceeded the accuracy limits set forth in AC 90-45.

There ere no published instrument approaches for the Sun Valley Airport.
The recommended procedures required landing airplanes to approach the
airport from the southeast, along the east side of the valley, intercept
the final approach path on the east edge cf Bellvue, and land.

In the cvent of overcast conditions at the airport, landing airplanes may
descend below the overcast southwest of and south of the airport. The
descent can be made at cither Reaps or Kinzie interseetion, or in YFR
flight conditions through breaks in the clouds. After reeching VFR flight
conditions below the elouds, landing airplanes may proceed to the alrport
and land using the recommended procedures described above.

N805C reported over the field and the flighterew requested weather
advisories and stated their intention to depart Sun Valley as soon as
possible after landing. This report was made on UNICOM frequency and
was the last transmission received from the flightcrew.

The ceiling at the eairport ranged from 830 to 1,500 feet, and the
reported visibilities ranged from 3 to 10 miles. Cellings were higher,
visibilities were better, and there were breaks fn the overcast south of
the airport.

The ceilings were lower and visibilities were reported to be pour north of
the airport ané over Hailey. The cloud bases were below the tops of the
mountains on efther side of the Wood River Valley.

At the uirport and proceeding northwest, the Wood River Valley 1s 1 to
1.25 miles wide £1d the terrain on both sides of the valley rises over
1,000 feet within .5 mile of the valley floor.

N805C descended below the overcast southwest of the airport and
proceeded northwestward toward alrport aleng the west side of the
valley. The flightcrew's reasons for proceeding along the west side >f
the valley are inknown. At the time, NB0SC passed abeam the airport
its landing gear was down,
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The flighterew of N805C did not see the alrport in time to either change
course and avoid the mounteins or to start a climb and clear the
mountains. The reasons why the flighterew did not see the airport could
not bo established conclusively.

N805SC climbed about 220 feet or possibly more after passing the airport
and before striking the ground,

When the airplane hit the ground its landing gcar was down, its flaps
were at 45° and the engines were opersting at high thrust levels. The
airplane was in controlled flight at impact.

3.2 Probable Canse

The National Transportation Safety Board determines that the probable cause
of the accident was the flightcrew's failure to adhere to the recommended visual arrival
procedures for the Sun Valley Afrport and its fallure to execute timely terrain avoidance
actions. The reasons for the flightcrew's failures could not be established conclusively.
Contributing to the accident were meteorological conditions and the obscuration of
terrain features and iandmarks by snow that made navigation by visual references and
terrain avoidance difficult.

4. RECOMMENDATIONS

As 8 result of ity lnvestigutia of this accident, the Safety Board reiterated
the following recommendations:

Raquire that all multiengine, turbine-powered, fixed-wing aircraft

certificated to carry six or more passengers manufactured on or after a
specified date, in any type of operations not currently required by 14
CFR 121.343, 121.359, end 135.151 to have a cockpit volce recorder
and/or a flight data recorder, be prewired to accept a "general aviation"
cockpit voice recorder (if also certificated for two-pilot operation) with
at least one channel for voice communications transmitted from or
received in the aircraft by radio, and one chunnel for audio signals from
& cockpit area microphone, and a "general aviation" flight data recorder
to record sufficient data parameters to detormine the information in
;I‘Aab.le 1 (se,e appendix D) as a function of time. {Class I, Priority Action)
-82-107

Require that "general aviation" cockpit voice recorders (on airereft
certificated for two-pilot operation) and flight data recorders be
installed when they become commercially avaflable as standard
equipment in all multiengine, turbine-powered fixed-wing aircraft asd
rotorcraft certificated to carry six or more passengers manufactured cn
or after a specified date, in any type of operation not currently requdred
by 14 CFR 121.343, 121.3%9, 135,151, and 127.127 to have a cocitpit
voice recorder and/or a [flight data recorder. (Class IIl, Longer Term
Action) (A-82-109)

Require that "general avistion" cocxpit voice recorders be installed as
soon as they are commenreially available in all multiengine, turbine-
powered aireraft (both airplanes and rotoreraft), which are currently in
service, which are certificated to carry six or more passengers and which
are required by their certificate to have two pilots, in any type of
operation not currcntly required by 14 CFR 121,359, 135.151, and
127.127 to have a cockpit voice recorder. The cockpit voice recorders




} P [ 1
: /
I . : v oS
' Lo k

L

A RS W T " RNt LR U W OF T S DU RN rRN, N S ST o8 SR |- RN N A, U S Lt ik d il
e i L G ol M S My il e fabl bl B 2 IR SETRIEr o s el gt o AL L b Linl
‘ DI i 54 TR TN AU AN NG Mmsnacmdt £ S A 07 S A0 B LAY £ WA § AL D A G000 it o 40 et

-25-

0 -~ ay

should have at least one channel reserved for voice communications
transmitted from or received in the aireraft by radio, and one channcl
reserved for audio signals from a cockpit arca microphone. (Class II,
Priority Action) (A-82-110)

Require that "gencral aviation” flight data recorders be installed es so.: -

as they arc commercially availeble in all multiengine, turbojet airplancs
1 which are currenily in service, which are ceretmcateﬂ to carry six or
more passengers it any type of operation not currently required by 14
CFR 121.343 to have a flight data recorder. Require recording of
sufficient paraticters to determine the following information as a
func)tim of time {see Table ! (sce appendix D) for ranges, accurscies,
ete.)s \

altitude

indicated nirspeed

magnetic heading

redio transmiiter keying

pitch attitude

roll attitude

vertical acceleration

longitudinal acceleration

stabilizer trim position

or piteh control position.

(Class Ill, Longer Term Action) (A-82-111)

In addition, the Safety Board recommended that the Federal Aviation Administra-

'r‘.‘- ."’ . - .
. -, - :

I tion:

in conjunction with the appropriate Canedian suthorities, conduct a
survey of Canadair CL~600 airplanes to determine whether the hydraulie
3 systems of the airplanes characteristically develop high levels of
rubber/Teflon particle contamination; if unacceptable levels of
contamination sre found, determine and correct the cause of the
; contamination, and require the necessary improvements in the hydraulic
g filtration systems (o prevent contaminants from entering vital
k :::mpo-nsgz;ts, such as flight controt actuators. (Class 11, Priority Action)
{A-83

i BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chalrman

/s/ PATRICIA A. GOLDMAN
Viee Chalrman

- /s/ FRANCIS H. McADAMS

Member
f /s/ G.H.PATRICK BURSLEY
Member

/s/ DONALD D, ENGEN
Member

August 23, 1883




5. APPENDIXES
APPENDIX A
INVESTIGATION AND PUBLIC HEBARING

1. Invastigetion

The National Transportation Safety Board was notified of tiie accident about
2245 eastern standard time on January 3, 19883, and immediately dispatched an
investigation team to the scene from its Washington, D.C., headquarters. Investigative
groups were forined for operations, air traffic control, structures, systems, powerplants,
and maintenance records.

Parties to the investigation were the Federal Aviation Administration,
Canadair, Inc., and AVCO Lycoming, Ine. Also participating in the investigation was an
accredited representative from the Aviation Safety Bureau of Transport Canads. The
Aviation Safety Bureau made available its laboratory fecilities and personnel for the
exaniination and testing of numerous airplane componenta.

2. Public Hearing

A public hearing.was not converied and depositions were not taken,




PERBONNEL INFORMATION

Henry Edward Cook

Henry B. Cook, 58, the pilot-incommand was employed by the A. BE. Staley
Company on August 6, 1866, He held Airliné “Yansport Certificate No. 147787 with an
alrplane multi-engine land rating and commercial privileges in aliplane single engine land.
He was tvpe rated in the MeDonnell Douglas DC-3, Faleon 10 and 20, Cessna Cltation C-
500, and the CuL..acdair Challenger CL-800. He also held CFI Flight Instructor Certificate
No. 147797. His last {irst class medical certificate was issued December 8, 1983, and he
was required to "wear corrective lenses while exercising the privileges of his alrmen
certiflicate.” On August 12, 18964, Mr. Cook had been issued a Statement of Demonstrated
Abjlity fof defective vision in both eyes (20/200 corrected to 20/20).

M e S ——— ) . bl Sk ot oo # i~ - rraa

Mr. Cook gqualified as pilot-in-command of the Canedair Challenger CL~800 on
October 5, 1982. His last three pllot proficiency examinations were completed
satisfactorily in the Falcon DA-10, DA-20, and Cessna Citation. All three examinations
were completso on February 15, 1982. Mr. Cook has flown 19,242 hours, 59 of which were
in the Challenger CL-600. During the last 90 days, 30 days, and 24 hours he has flown 117
hours 22 hours, and 3 hours, respectively. Mr. Cook had been off duty In excess of
24 %ours before reporting for the flight al:out 0513, January 3, 1983, At the time of the
uccident, Mr. Cook had been on duty about 4 hours, 3 of which were flight time.

Mr. Cook had flown into Sun Valley Airport on December 2 and 28, 1982. Both
flights had been in the CL-600 airplane; on December 2, Mr. Cook flew as copilot, and on
December 26 he was the pilot-in-command.

In 1964, while on active duty with the United State Air Force (USAF),
Mr. Cook's medical records showed that he had been removed from flight status by the
USAF Central Aeromedical Review Board. The removal was based on a history of syncope
(fainting). A fainting episode was reported on Mr. Cook's Application for Airman's
Modical Certificate (FAA Form 1064) on July 1964 as follows: "Fainted during medical
examination 8 March 1964, approx. 30 sec. duration." Subsequently, Mr. Cook's complete
medical record was reviewed and, on July 28, 1964, the FAA Regional Flight Surgeon
issued a second class medical certificate. There were no further recurrences of fainting,
and his subsequent medical examination were otherwiss unremarkable.

Chester S. Wesolek

Chester Wesolek, 57, the copilot on the fligtt, was employed by the A.
E. Staley Company in August 2, 1959. He held Alrline Transport Certificate No. 238843
with an airplane multiengine land rating end commercial privileges In nirplane engine land
and sca. He was type rated In the MeDonnell Douglas DC-3. His last first class medical
certificate was Issued July 15, 1982, and he was required to "have available glasses for
near visioii.

Mr. Wesolek has been under treatment for hypertension since 1862,
Mr. Wesolek has complied with FAA requirements concerning flying while undergoing
treatment to control hypertension and his first class medical certificates reflected this
fact.

g i e iy (A S Bty dp o e i




~29-

Mr. Wesolek qualified as & copilot-on the CL-600 on Octobey 9, 1982. His last
three pilat proficlency examination were wmhrd successfully in the Faleon DA-10 on
July 31, 1982; in the Falean DA-20 on May™s, 282; and In a Swearingen Mer
January 5, 1982, Mr. Wesolek had flown about 18,

Challenger CL~600. Dur
47 hours, and 3

reporting for duty

been on duty sbout 4 hours,

Mr. Wesolek had made numerous flights into the S Valley Airport before the
accilent flight.
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APPENDIX C
AIRPLANE INPFORMATION

Chutuir CL-600-1A11, Challanger N8OSC

The airplane, manufacturer's serial No. 1037, was delivered to the A.E. Staley
Company on January 25, 1982, It was then delivered to TRACOR Aviation Inc., Santa
Barbars, Californis, for installation of additional customer option avionies. TRACOR
completed the avicmies installation and returned the airplane to the A.E. Staley Company
u;m Sa!;‘umbu 1982. The airplane has been operated continuously by the company xince
that time.

A review of the airplane flight logs and maintenance records showed that
althcugh compliance with some Alrworthiness Directives (AD) had not been documented
pronerly, all applicable AD's had been complied with, and that all checks and inspections
were complyted within their spacified time limits. The records review showed that the
airplane had besn maintained in accordance with compeny procedures and FAA rules and
regulations and disclosed no discrepancies that could have affeoted sdverssly the

performance of the sirplane or any of its componants.

The airplane was powered by two AVCO Lycoming AFL~502-L2 engines. The
engine's rated thrust at takeoff is 7,500 1bs.

The Yollowing Is pertinent statistical data:

Alrplane

Total Airplane Time 203.5 hours
Total Airframe Cyeles 86
Last Inspection 12/20/82

Powerplants

Engine No. 1 No.2

Serial Numbar LFO 3078 LFO 3078
Deted hnstalled New New
Time Since Installition 203.5 hours 203.5 hrs.
Cycles Since Installation 80 80
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