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Abstract: This report explains the accident involving American Eagle flight 3379, a BAe
Jetstream 3201. which crashed about 4 nautical miles southwest of the runway 5L
threshold during an instrument lending system approach to the Raleigh-Durham
internaticna!l Airport on December 13, 1884. Safety issues examined in this repert
include flightcrew decisions and training, air carrier organization, hiring and
recordkeeping practices. Federal Aviation Administration surveillance @& AMR
Eagle/Flagship, and he iight protile advisory system. Safety recommendations
concerning these Issues were :nade to the Federal Aviation Administration.
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EXECUTIVE SUMMARY

On December 13, 1994, at 1834, American Eagle (AMR) flight 3379
crasheri about 4 nautical miles southwesf of the runway 5L threshold guring an
instranent landing system approach to the Raleigh-Durham Internatiosal Airport.
Thinteen passengers and the two crewmembers were fatally injured, and the other
five passengers survived. The airplane was destroyed by impact and fae. The
weather at the time of the accident was ceiling 500 feet, visibility 2 miles, light rain
and fog, temperature 38° F. and dew point 36° F. This was a regularly scheduled
passenger flightunder 14 Code of Federal Regulations, Part 135.

The Naticnal Transportation Safety Board determines that the probable
causes Of this accidens were: 1) the captain's improper assumption that an engine
had fziied. and 2) the captain's subsequentfailure to follow approved procedures for
engine faiiure. single-engine approach and go-around, and stall recovery.
Contribating to the cause of the accident was the failure of AMR Eagle/Flagship
management 1o identify, document, monitor, and remedy deficiencies in yilot
merformance and training.

Safety issues examined in this report include flightcrew decisions and
mining, ai- carrier organization. hiring and recordkeeping practices, Federal
Aviation Administration surveillance of AMR Eagle/Flagship, and the flight profile
advisory system. Safety recommendations concerningthese issues were made to the
Federal Aviation Administration. - = —-




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20394
AIRCRAFT ACCIDENT REPORT

UNCONTROLLED COLLISION WITH TERRAIN
FLAGSHIP AIRLINES, INC., doa AMERICAN EAGLE
FLIGHT 3379, BAe¢ JETSTREAM 3201, N918AE
MORRISVIT LE, NORTH CAROLINA
DECEMBER 13,1994

1. FACTUAL INFORMATION

1.1 History of Flight

On December 13, 1994. at 1834:, a Flagship Airlines Jetstream 3201,
doing business as (dba; American Eagle {AMR} flight 3379, crashed about 4
nautical miles southwest of the runway 5L threshold during an instrument tanding
system (ILS) approach to the Raleigh-Durham International Airport (RDU). The
flight was a regularly scheduled passenger flight under 14 Code of Federal
Regulations (CFR). Pan 135. Thirteen passengers and the two crewmembers were
fatally injured. and the other five passengers survived. The airplane was destroyed
by impact and fire. The weather at the time of the accident was ceiling 500 feet,
visibility 2 miles. light rain and fog, temperature 38° F. and dew point 36° F.

The crew of flight 337> zrmived 2t company operations about 1300,
prior to the scheduled check in time of 1311, on December 13, 1994. They were
scheduled for a 2-day trip. *vhich inciuded three flights the first day, an overnight
stay in Greenviiie. North Carolina. and five fi'ghts the second day, ending at RDU at
1555.2 NO18AE, a British Aerospace Jetstream 3201, arrived at RDU at 1213 on
December 13. 1994, The terminating crew reponed thzt the aircraft performed
normally. and there were no writeups on the aircraft during the four flights they had
made in It At 1411, the accident crew departed RDU on time in NOI8SAE, as flight
3416, and arrived in Greensboro. Noeh Carolina. (GSC) at 1449, 2 méinutes ahead
of schedule. After :he passengers deplaned. they tzvied the aircraft to Atlantic
Aero. a fixed-base operator (FBO} on anothe. parr of t:e airport, to allow other
flights to access the gate. The crew entered *..e FBO facility at 1530 and remainad

LA} umes hercin are castern sizndard teae (est). ia secoerdance wish the 24-hour clock,
“The crew had never flown together prior 16 this Ip sequence,




2

in tae "break room." About 1620. the customer service agent discussed the fuel
requirements for the tlight with the captain. He advised that they had about |1.000
pounds of fuel on arrival. and would take 700 additional pounds for departure. The
fueler distributed 3¢ gallons on each side of the airplane for a total fuel load of
1,700 pounds. as requested. The crew left the FRQ building about 165v. and the
airpianetzxied from the ramp abut 1700.

The gaie agent responsible for flight 3379 estimated that the aircraft
returned to the gate area about 1715. She gave the dispatch papers to the captain,
and iR passengers boarded the flight. The baggage and -argo were loaded onto the
airplane. and she gave the captain the load manifest. The captain indicate6 that
ihere was a probicm with the weight distribution. and they discussed the options to
remedy the problem. Two bags were removed from the aft cargo compartment, and
rhe flight taxied out 8 minutes late. at 1753.

Abeut 1818. the agent requested the departure times from flight 3379,
and the first officer advised her ihat “hey used 53 and 03 (taxi out at 1753 and
takeoff at 1803). The delay was reportedly due to baggage rearrangement. The
agent. who had previously met to:a pilots. reponed they wire in good moods. She
described the captain as tyrirally quiet 2:1d the firs; office:  as outgoing.

The fright pla~ ¢ “Ie : for a cruise cititude ot 5.000 fee;. and the time en
route was 23 minuics. F 3379 was assigned a cruising altitude of 9,000 feet.
The crew contacted RDU approach control at 181+, and advised that it had received
Automatic Terminal information Service (ATIS) "Sierra.” The coniroiler advised
the crew o expect runway S5L. Foliowing some discussion about the arrival
clearance. the controller stated. "E=gle flight 379 reduce speed to uh...one eight zero
then descend to six ihousand The crew received continuing vectors and were
switched to the fina! ndar control position at {825. The final controller instructed
them to. "...reduce to one seven zero :hen ¢oscend and maintain three thousand.” At
1828. th: controllvr cautioned them about wake turbulence from a B-727 that thev
were following and assigaed them a heading of 190, At 1530. the final controller
advised. "Eagle flight 9 eight from BARRT [the final approach fixj wm left
heading zero seven zc:0 join :he localizer course at or above two thousand one
hundred cleared ILS five left” line crew acknowledge. the clearance, and the
subsequent change to the tower frequency.

'Buased on the wmlonmation from the cockpit e recorder, the captain was the {lying pilot. ang
the first officer was the sonflving piot,
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They contacted the tower at 1832. and were told ™...cleared i0 land
wind zero one zero at eight traffic three and a half mile final a seven twenty seven."
At 1832:25, the crew acknowledged the clearance, "Cleared to land five left 379."
This was the last known transmission from the flight. At 1834:17, an unintelligible
noise was heard on the frequency.

Data from the flight data recorder (FDR). cockpit voice recorder
(CVR), and the RDU radar plot were correlated for the last minute of flight to
reconstruct the approach. (See figure |). There was a change in engine noise
similar to an increase in engine RPXI at 1833:28.7, seconds after the captain
reguested “speeds high." This was followed immediately by a all for. “gear down
and flaps 20." Fl licht 3379 crossed slightly right of BARRT, the final approach fix.
while descending through 2.100 feet and slowing below 160 knots about this time.
At 1833:33.3, the caprui asked. "Why's that ignition light on? We just had a
ﬁ‘.meoui.' For the next seconds. the crew discussed the engine anomaly as the
airpiane heading drifted to the left at approximately 2/3 of a degree per second and
evemually crossed rhe loculizer centerline a 1833:45. At this time. flight 3379 was
approximately 38 miies Fehind the preceding B-727.

For the next several seconds. the airplane remeined relatively level at
approximately 1.800 feet, as the airspeed decreased from 14G knots to 122 knots,
uhen tné capiain decided. “Let's go missed approach.” In less than 2 seconds, at
1834:05.3. two momuntary stall warnings occurred as the castain called. "Set max
power.” and the left turn rate increased. The first officer called. ""Lower the nose,
lower ;he now. lower the nose." but the airplare remained at about 1.800 feet, and
the airspeed continued to decay to approximately 119 knets as the left tum rate
increased to abou: 3V per second.

At 1834:09.4. a stall waming horn started again. and was fellowed at
1334:09.6 by the dual stall waming horns. At this time. the airplane was still at
1.775 feet, and the airspeed had sioued to il knots. The first officer inquired.
"You got it2.” and the captain responded. "¥eah.” The airspeed decreased to
103 knots a 1834:12. and the first officer said. "Lowerthe nose."” At 1834:13.2, the
firs;officer said. “It's the wrong, wrong foot, wron: engine.”" About this time, the
rate Of descent increased rapidly to more than 10,000 feet per min .6, The rate of
tum increased 1o about 14° per second at i834:16. as the airspeed increased rapidly.
There were several signiicant normal accelerations during this period. The airpiane
finallv swmbilized the last few seconds before impact at an airspeed of about
170 kn :s. anemal acceleration of 2.5 G absolute. and a heading of 290°,
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The accident occurred during kours of darkness, at 35° 50° 5' north
latitudeand 78 52" 1" west longitude.

1.2 Injurieste Persons

Iniudes  Flighicrew Cahincrew Passengers Other Jotal

Fatal 2 0 13 0 15
Serious 0 0 0 5
Minor 0 3 0 0] 0
-None -0 0 0 .. = 0
Total 2 0 18 0 20
1.3 Damage to Airplane

The airplane was destroyed by impact and fire. It was insured for
$4,130,626.

14 Other Damage

"t «e aircraft crashed through a stand of trees on private property. 4
din road approximately 1.5 miles long was constructed to allow travel tO and fros
the site. There was N0 ather property damage.

15 Personnel Information
i.5.g Pilot in Command

The captain, age 29, was hired by Flagship Airlines on Jamuary 7,
1991, as a first officer on the J-3201. He held airline transport pilot certificate
No. 471629922, with ratings for BAe-3100, Shorts SD-3, airplane muitiengine land,
and commercial privileges for airplane singie-engine land. He also held a ground
instructor ceriificate with ratings for advanced ground instructor and - instrument
ground instructor. He received his initial type rating in the BAe-3100 on
October 13, 1992, and his last proficiency check on July 6, 1994. His last Federal
Aviation Administration (FAA) fisst-class medical certificate was issued on July 18,
1994, with the limitation that, "Holder shall wear correcting lenses while exercising
the privileges of his airman certificate.” At the time of the accident, company
records indicate that he had accumulated 3,499 total flying hours, of which
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2,254 hours were in turboprops. and 457 hours were accurnulated inthe 3-3201 as =
pilot-in-command.

The captain bogan flying in 1935, was eventually hired by Comair on
January 8. 1990, and flew as a first officer on the Saab SF-340. He faiied the first
second-in<ccmmand check on February 10, 1990. The failed items included tzkeoff
with simuiated engine failure, ILS approach-normal, ILS approach-manual, NC flap
approach, crosswind lzading, ianding from an ILS, no flap landing, and judgment.
He .ceived an additional hour of instruction the following dc -, and was retested on
February 12. He satisfactorily completed that check and was assigned to iine flying.
After observing four- regular line ilights in the jumpseat, on February 17, be
performed his initial operating experience(10E) with acompany check airman. The
IOE was accomplished between February 21 and Mardh 7, during ch he
accurnulated 31 hours in 30 flights, Written comments by the check captz: 0N the
10E forn: included the following:

Feb. 23 - ..still needs some work on his landings and cyerational
procedures. Not ready for SIC [secondin command)].

Feb. 27 - _all ronflying pilot duties OX..still having .ome
problems judging approach and landing procedures. Final approach
is weak and ianding flair (SiC) needs a lot of work...recommend
several more. landings with check airrman before signoff. ...

Mar. 6 - ..concenirated on landings and approaches. Stiil a little
weak ON visual approaches.

Mar. 7 - ..meets minimum gualifications for SIC.

It was Comair's policy to obtain written evaluations of probationary
first officers from line captains. The Comair records contained three evaluations of
the accident capiain, serving as a first officer, oN the SF-340 dw g his probationary
year. The first, in April. based en a month of flyingtogether, indicated that the line
captain had some concern about his flight skilfs. He noted that he "most always" en
instrument appronches mad- some abrupt inputs that produced departures from
altitude or heading. He also noted that "he becomes distracted because he gets
upset with his performance.” Tne captain's recommendation was that he rernain first
officerforat least a year. In June, the second evaluating captain made ne specific
negative comments and rated him above average in overall job performance;
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however, he responded "no" to the question of whether he would feel comfortable
as a passenger if the first officer was the captain. The third line captain, who flew
with h i for two days in December, described him as average in job knowledge;
equipment knowledge, and job performance. He commented that he would thirk
twice before asking for something, and that he was moody and unpredictable. In
response to a postaccidentinguiry, the third line captain also indicated that based cn
a private conversation they had, personal problems, in combination with the
difficulties he was having a Comair, were creating pressures and taking a toll on
HM  Finally, ".aftr much careful thought.." the third line captain had
recommended that he he dismissed from the company. According to the Comair
Vice President of Operations, the accident captain was allowed to resign from
Comair in lieu of termination.

In response to a Safety Board reguest for any additional comments
from Cornair pilots who had flown with the accident captain, the line captain who
provided the April 19990 evaluation stated:

{He] 8 d belcw« average piloting skills that reguired my constant
artention. especially in the terminal area. The evaluation reflects
that {he] was a concern to me because of Ris timeliness in
performing tasks. {He] was frequently "behind the airplane™ and
often lost situational awareness. While [he!l and | never
experienced any emergencies together, I was somewhat concerned
that [he] may freeze up or get_tunnel vision in an emergency
situation.

AMR Eagle recruitment files, which were not made available to the
Safety Board until April 28, 1995, indicated that the captain applied to Flagship
Airlines on October 3, 1990. The stated reason for his interest was to live in
Nashville, Tennessee. The captain completed other employment forms intended to
facilitate inguiries into his background. One form was entitled "American Eagle
Previous Employment Inquiry,” which listed Comair as his current employer. This
forin included a civil release, which was signed by ihe job appiicant. Among the
questions, a previous employer was asked to grade the employee's job performance,
and whether they would reemploy him. AMR Eagle records revea! the word
"HGLD writter: on the captain’s application forms and they had no record that the
inquiry form was ever sent to Comair. However, Comair officials indicated that
even With a civil release, company policy limits release of airman/employee
information to dates of employment and aircraft operated. On October 24, 1990, the
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captain completed a 1-day interview process that included medical, general and
professional interviews, and a simulator evaluation. He was sent an offer of
employment by Flagship Airlines on December 19, 1990, which placed him in class
91-01, to commence on January 7, 1991. The captain accepted the offer, by letter.
on December 24,1990.

The caprain resigned from Comair on January 3, 1991, and was hired
by Ragship Airlines on January 7, 1991. He was assigned t0 J-3201 trz2ining as a
first officer. and completed it on March 13, 1991. He served as a first officer until
January 20, 1992, when he was eligible for captain upgrade training in the Shorts
SD3-60. After ground school, he received 4 hours of ccckpit procedures training,
and 32 hours of simulator time, of which 16 hours were as pilot-in-~command. He
also received 18 hours mining in the airplane between February 19, 1992, and
April 3. 1992, with several interruptions due to student backlog and availability of
airspace in the Philadelphia area. Flagship training records indicate that on
March 24, 1992, ihe instractor indicated that he had unsatisfactory progress cn
single-engine, nonprecision approaches. Comments on April 5, 1992, indicated
improved airspeed control on ILS approaches, and he recommended him for a check
ride. However, 2 days beforz the check ride, on April 29, 1992, he was graded
unsatisfactory on crosswind takeoffs and landings, engine failures, and single-engine
missed approaches. He was given an additionai training pericd on April 30, 1992,
and successfully passed the initial type rating proficiency check on May 1, 1992.
He accomplished his I0E between May 7 and 10, 1992, accumulating more than 21
heurs and 11 landings. He did not receive a line check-from.an FAA inspector until
May 28. 1992, and, at :hat time, he was assignedto line operation.

On September 7, 1992, the captain began captain upgrade training in
the J-3201. He satisfactorily completed the ground schoo! and oral examination on
September 24, 1992. From September 28 thrcugh October 5, 1992, he received
14keurs of mining in the simuiator; however. on October 6, 1992, he failed the
type rating check. He received an additional training period, and successfully
passed the recheck from the same FAX inspector on October 12, 1992. He
accumulated 13.9 hours and 8 landings on his IOE, and received a line check from
the FAA on October 21,1992.

The captain was dispiaced from captain to first officer on the ¥-3201 on
May !, 1993, because of a reduction in the number of clots i the domicile. He
requalified as captain on the J-3201 en January 26, 1994, and was serving in that

a1 ot
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capacity continuously until the accident. He received recurrent crew resource
management (CRM) training on October 24,1994.

The RDU Base Manager statzd that about 1 mcnth before the accidens,
he became aware of a first officer who was reluctant to fly with the cap wis,
""because of things she had heard.” After discussicns with the Base > anager, the
first officer agreed to fly with the captain, and to provide feedba:k ON his
performance as pilot-in-command. The first officer later advised that everythinghad
gone well. This first officar was interviewed aster the accident, and she attributed
her apprehensionto the fact that she was operating on "“'emotionand rumor control.™
She did not divulge the specifics of the mors, but she added that the captain had
asked her about mors concerning him, and that she had advised him to ignore
them. She considered the captain's flying skills average and his decision-making,
command ability. and leadership skills below average.

Two days later, the captain called the Base Manager at home and
expressed concern about his reputation at tile airline. They discussed the subject
again ai the office, and the captain explained that he'd had a bad day, and that me
experiences on that day may have prompted mors about his ability. The captain
also felt that he was not fiying as much as others because he was on reserve.* The
Base Manager offered to assist him secure training e in the simulator. but the
captain declined the offer. Several days after these discussions, the Base Maneggr
was advised by another captain that several first officars said that the accident

- — captain, "..had flying deficiencies." The Base Manager further-described the event

as follows:

| related [to the captain who advised him of first officer concerns]
the events of the past few days regarding the first officer who
balked, then flew, with [the accident captain] and subsequently
reponed everything normal. | advised him to teli any first officers
who flew with [the accident captain] and felt there were reasons to
doubt his performance to come forward to me. Since that tim=, no
one came forward and | don't recail nearing of my other instances
relating to [the accident captain].

‘A classification for line pilots who are unable 1o hold 3 regular scheduled line Offlying because

of seaiosity.
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1.5.2 First Officer

The first officer, age 25, was hired by Flagship Airlines on
December 6, 1953 as a first officer on the J-3201. He held airline transport pilot
certificate “so. 473907365, with ratings for airplme multiengine land and airpiane
singleengine land and sea. He also possessed a flight instructor certificate with
ratings for airplane singic 2::d multiengine, and instrument airplane. His most recent
FAA first-class medical certificate was issued on October 6, 1994, with no
limitations. Company recorés indicate that he had accumulated 3,452 total flying
hours, of which 677 hours were in the J-3201.

He attended an airline pilot qualification ccurse at the American
Airlines Flight Academy, Fort Worth, Texas, from October 14, 1991, to
November 1, 1991, which included training in a Cessna Citation CE-500 sirulator.
He was subsequently hired, and began ground school on the J-3201 on December &,
1993. He completed the ground training, including CRM, on January 5, 1994, He
passeg an oral examination on January 6,1994, and completed the simulatortraining
on January 25, 1994. A training lesson and proficiency check were completed in
the airplane on January 31. 1994. He performed his 10E from February 4 through 6,
1994, during which he accumulated 12 hours and 10 landings. Check airmen, line
captains, and peers described him as an above-average pilot. Although he was
based in Miami, Florida, he was temporarily assigned to the RDU domicile to cover
flying for the month of December.

1.5.3 Flightcrew Activitiesand Flight/Duty Times

There was no record of the captain's activity on December § and 9,
1994,  Company records indicate that the captain was on sick leave on
December 10 through 12,1994, His two roommates Were interviewed following the
accident. They were out of town the weekend before the accident. but both
described him as behaving normally when they returned on Sunday evening,
December | {, 1994. They stated that they had each had a cold the week before, but
neither could explain why he called in sick. The captain reponediy spent most of
the moming of December 12, 1994, studying for an economics final examination,s
and was apparently out "running errands” until about 1700. He watched a football
game Monday night with one of his roommates, and discussed he impending RDU

5The captain was enrolled in part-ims studies 31 North Carolina State University. Raleigh, Nonth

Carobinii.
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base closure with him. The captain indicated that he did not want to be transferred,
and was considering resigning from the airline. Hc told the roommate that the next
day's trip might be his last. The captain and his roommate prayed about the
situation. and he went to bed between 0045 and 0130 on December 13, the day of
the accident, and got up between 9815 and 0830. He went to the campus, and
returned between 10030 and 1045. He went to the airport between 1130and 1200.

Company records indicate that the first office: was off duty on
December 8 and 9. The following table reflects his company activity for several
days prior to the accident:

Start Actual End

Date Duty HiehtTime  DuyyTime Trips  Duty
3
4
7

12/10 1311 1:59 8:59
12/11 0640 3:29 10:46
12/12 0555 6:10 12:46

2210
1726
1841

The first officer was domiciled temporarily in 3 company-provided
hotel. The hotel driver remembered taking him and other pilots to the airport
between 1230 and 1300 on the day of the accident. The hoiel front desk clerk
remembered seeing him around 1245, and described his mood asaverage.

- 16 - _ Aireraft Information- —_— -
16.1 General

NGI8AE, a Eritish Aerospace Jetstream Aircr.ft Lid, J-3201. S/N 918.
received an FAA Standard Airworthiness Certificate on january i1, 1991 in the
commute: category. The aircraft was approved to ope-ate in day or nigh: visual
flight rules (VFR). instrument flight rules (IFR), and in known or forecast icing
conditions when the appropriate equipment was Installed and operabie. [t was
equipped with a CVR, FDR, and a fight profile advisory {FPA) system, simiiar to
the ground proximity warning system (GPWS) used on other aircraft. At the time of
the accident. it had been operated atotal time of 6.576.9 hours.

NOISAE was equipped with wwo Guameu TPE-331-12UHR
turbopropeller engines instatied as fallows:
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Time Since Total
Last Visit Cycles Since Time
Position  SerialNo, Installed (Hourd  _F¥auVidt  (Hours)

No. i P66241 11/22/94 443 60 5,735
No. 2 P66236 08/04/94 501.9 695 5.431

The Jetstream Series 3200 night Manual, used by Flagship Airines,
contained the following maximum limitations:

Ramp Weight ~ 16314Pounds
) Takeoff Weight 16,204 Pounds
Landing Weight 15,609 Pounds
Cargo Hold 62E Pounds
Baggage Pods¢ 433 Pounds

The allowable takeoff weight for the accident flight was restricted 2t
GSO because of the en route fuel bum and the allowable landing weight at RDU. In
this case, the allowable takeoff weight wes 15,952 pounds, but the calculated
weight was 15,998 pounds. The captain advised the ramp agent that a weight
calculation adjustment must be made, either by removing two bags from the aft
cargo compartment, or by transferring five carrv-on bags from the pod to underseat
stowage.” The latter would not have affected the actual weight of the aircraft, but
would have changed the computational weights assigned to the bags. The agent
could not find five bags in the pod that would fit under the seats, and removed two
bags from the aft compartment instead. The captain's computation of tile takeoff
weight was based on the agent changing the location of the bags, rather than
removing two bag,  The result wes that the calculated takeoff weight of
15,948 pounds, recorded on the departure form, was 3 pounds tighter ttenthe actual
airplaneweight. Tie calculationsused by the eres were as follows:

“The izoroft was Gied with an external baggage pod atiached 10 ihe fuselage belly 10 supplement
the inlermal baggage compariment.

“The operatar was authorized to compete the aireraft Weight by using average weight=. The
average weight atlowed foe passengeis, 175 pounds for winter. included 10 pounds for carry-cn paggage. All
checked lugs were assigned an average weight of 23.5 pounds, and all plane-side checked bags {those which
cannot fit in apXroved bins or under the seat) were assigned a weight of 10 pounds, Thus, the 46-pound *xoess
calfculuted weight would I comrecied by cither semoving two of the checked by from the aft crgo compartment
{a $7-round rcduction), or hy moving five of the pianc-side checked bags from the baggage pod 1o undersent
stowage (3 50-pound cakeulation change),
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Basic Operating Weight 10,455 pounds

18 Pax @ 175 Pounds Each. 3.150
Cargo{Aft=470, Pod=221) 691

Fuel 1,700

Ramp Weight 15,996 ; ounds
Taxi Bum =48

Takeoff Weight 15,948 pounds -
En mute Fuel Bum _-_352
Landing Weight 15,596 pounds

The center of gravity {CG) Emit range, expressed In index units, was
-13.8 to -1.2. The dis=.epancy m baggage resulted in aplanned CG of 4.6, but the
actual calculation should have been -5.4 index units. The zerofuel. ramp, takeoff,
and Ianding weights, and the CG oF the aircraft were all within limits throughout the

flight.
1.6.2 Cabin Configuration

The flight deck had the standard seating arrangement for a captain, feft
sick, and a first officer, right side. There was no observer seat. The cabin was
configured wit! 19 passenger seats, 7 single seats on the left side and 6 double seats
on the right Side. A lavatory was installed on tize right side opposite the main entry
door at the rear of the aircrait.

163 Maintenance Records Review

Flagship Airlines maintains the Jetstream 3201 fleet under an
FAA-zpproved 14 CFR Part 121, Subpart L, continuous airworthiness maintenance
program.® The maintenance instructions for the program are contained in the BAe
Jetstream 3201 maintenance manuals and in work cards proviced in the American
Eagle Maintenance Check Manual (MCM). The program incorporutes the
foliowing recurrent inspections: '

Periodi rvi eck -1 -2} - ground level

walkarounds, performed by maintenance personnel every two flying

TTechnically. the airpiane did not have o be maintained under the Past 121 program: however,
AMR Engle elecied 1 use the mose gringeni program, instead of that reouired under 14 CFR 135,
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days (defined as a 24-hour period, midnight to midnight) and seven
calendar days, respectively.

Phase Checks - servicing and inspection checks, requiring the
opening of panels, and a detailed inspection of specific compoacnts
and zones. There are 24 checks, in numerical order, performed in
sequence at 150 flight hour intervals. )

Main Base Visits (MBV) - consists of " C” type maintenance checks
that are not nomelly covered 2t phase check intervals.
Modifications and other opticnal work are ncrmally accomplished
at this time to take advantage of the down time. The interval is
1,800 flight hours

imntermediate Main Base Visits IMBV) - mostly "C” type, or higher,
maintenance checks which would not nomally require inspection at
MBYV intervals. The IMBV is accomplished at 3.600 flight hour
inte vais.

Heavy Main Base Visit (HMBV) - includes MBV and IMBYV type
uems. and additional "C” type or higher maintenance checks. The
interval for the HMBV is 7.200 flight hours.

- ~- Ali inspections are requirzd to be performed using work cards that
provide instructions to the mechanic or inspecior, inciuding location of the task,
panels invoived, speciai tools or equipment required, and a siep-by-step process for
performing each task. There is 2 signature Slock to be signed when each step is
completed. All scheduled maintenance is recorded and tracked on a computerized
sysiem (DASH). Complex or time intensive nonscheduled maintenance and special
inspection items, such as liguaning strikes, severe tusbulence, and hard landing
inspeciions, also have work cards. Age exploration program inspections are
accomplished in conjunciion with ciier mainienance checks whenever possible, but
they may be accomplished separately.

At the time of the accident, Fiagship Alriines used contwact
maintenance for all MBV. IMBV, and HMBY inspecrons. Most chscks were
performed by Eagle Aviation Services, Inc., Little Rogk, Arkansas, a2 14 CFR 145
repair station owned by AMR Corporation. Qccasionally, FFV Asrotech, Inc.,
Nashviile, Tennessee (BNA) performed MBVs 1o meet scheduies.  Additional
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coniract maintenance was performed at most outlying stations by local fixed-base
operators; however, if major repairs or component changes were needed. Flagship
maintenance personnel were dispatched to the site.

Deferred maintenance procedures are contained i the «ompany
General Precedures Manual, They require that defemred items be identified, versified
for FAA compliance, and documented on the Mamienance Itern Contrel (MIC}
sheer. Minimum Equipment List (MEL) i.2ms, Configuration Deviation List (CDL}
items, and Deferred Maintenance Items (DMI) are all trassferred to the MIC sheet,
tocated in the front of the active aircraft logbook.
Copy pages of the aircraft maintenance logoook are cellected and
turned in at the end of the day, or at the first maintenance base s:op the nexi day.
The shests are reviewed at the base where they are tumed in. and then they are
express mailed to maintenance operaiicns at BNA.  As part of its continuing
anaivsis and surveillance program, under is CFR 121.373, Fiagship collects data
from the pilot writeups, scheduled ksTecions and checks. and nonroutine
maintenance 1o discovar negative rends, and 10 delermine corrective actions.

NG18AE received a phase 16 check at e Flagship Maintenance Base
i1 BNA on October 19, 1994, This was onc of the six phase checks (phase chacks
2, 8, 12,-16, 20, and 24} requiring inspection of the stall waming system
componars. The records showed that the three applicable routine work cards 2373,
0373, and 0383 were executed and properdy signed off at that fime. No nernroutine
work cards were genenated during the inspection process.  Additionally, a check of
the mamtenance logs for a 2-month penod prior to the accident revealed that there
were not anyv pilot-noted discrepancies relazad o the stall waming system. The stick
pusher received a Su-hour operational check on November 6. 794,

NCISAE entered an HiBY on November 11, 1994, at the Eagle

Aviation Services, inc., factlity in Liitle Rock, Arkansas, and completed the visit on
cember I, 1994, Following the aircrafl's retum {o service. the right propeller was
rwice wrinten up for fluctuation in flight and farure to mainiain selected RPM on
December 5. 1994. This discrepancy could nict be duplicated on the ground, and 2
functional check ilight (FCF) was perfonned on Decamber 7, 1554, This resuited in
changing the right propeller govemor, and another FCF on December 8, 1994,
When this FCF was unsatisfactory because of propeiler RPM fluctuation, the right
cropeiier as -embiv was removed and replaced. On December 9. 1994, the aircraft
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possed an FCF. with no propelier fluctuation. There were no further reports of RPM ‘
Tusation. mn o

However, on the same flight that cleared the propeiicr fiuctuation
proba m, thers was a writeup for an engine torque split of 10 percent at flight idle -
{LH torque 8 percent. RH torque 18 percent). Inferviewss with the crew on the FCF. LT
revealed that this was discoverea during an ILS approach at the end of the flight
when the captain retarded the power levers 1o flight idle one last time 1o see if the RIS
propeiler would fiuctuate, The captain poimted out io the technician on board that .
this could possibiy cruse asymmetric threst problemns for pilots dering landing flare
and reverse power application. The technician noted that the fuel flows at the time
were 219 and 221 pounds per hour on the left and right engines, respectively. The
captain did not experience any directional control problems on landing, but he did
record the torque splitin the aircraft log. The tachnician noted that e fuel flows
were still nearly equal after landing, and he then checked and adiusted the right
propetier flight idle blade angle. He adjusted the beta tube pin ome hole (the
smailest adhustment possible), and then checked the blade angle to confim that it
was st within limits. The biade adjustment. engine fuel flow, RPM, and tonque
were checked while both engines were ground nun at fight idle. The aircraft was
then rejeased 10 line operztion on December G, 1994,

The Flagship mamienance mnual had zn estabiished procedure 1o
adiust engine torque. This flight idle torque tes required specified conditions of
akitude, airspeed, dirframe configuration. bieed switch position, propeller RPM, and
powes "sver posidon. The torque values obtained should be 10, plus or minus 2
mercent between 3,000 2nd 5,000 fest: and 9, plus or minus Z percent between 5,001
znd 9.000 f~21. A notz m the procedure specifies that, "Difference between left and
right engine torgue must not exceed 2 percent.” If the torque differential during the
28t is greater than 2 percenti. the maintenance nanual refers the mechanic back ¢
the eszbiished procedure for adjusting lorque.

On December 11, 1982, an entry in the aircraft log reported that the
lefy engine did not indicate 100 percent RPM r.a takeoff. A screw "X zdinstment?
was made. and a ground run was satisiacterily completed. There were no repeat
sguawks on ihis probiem.

F5omw 71 s oo of Four sdiesteang sonews on the conconinic shafl assombly, Tt provides for the
msmont of the promiRT govarmer Mt RPM souag, which is speciiied 0 be 1005 percont + 0.5 posoen: RPM.
Romuon of the soroee Llocbeise meroasss e RPM, and counko-ciochwise romtion Jeureasss REM,
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A PS-1 inspection was completed at BNA on December 12, 1994, No
subsequent aircraft maintenance log sheets were available for inspection.

1.7 Meteorological Information

Susface weather observations at RDU are takeu at the National
Weather Service (NWS) observing facility, located in the Air Cargo Bailding at the
airperz.  The NWS cobserver was nwtified of a possible accidert at 1840. The
pemtinent surface observations were as follows:

1751--Recurd—measured variable ceiling 500 feet overcast,
visibility 2 miles, Eght rain, fog, temperature 37° F, dew point 35°F,
wind 010° at 8 knots, altimeter setting 30.31 inches of Hg,
Remarks—surface visibility 3 miles, ceiling 300 feet wvariable
600 ieet, drizzie ended 1740, rain began 173C.

1841--Local—measured variable ceiling 500 fuet overcast, visibility
2 miies, light rain, fog, temperaturc 33° F, dew point 36° F, wind
010° at 8 knots, altimeter setting 30.31 inches of Hg, Remarks—
surface visibility 3 miles, ceiling 300 fest variable 500 feet.

The NWS weather observer described the weather as steady,
consistent, and uneveniful. _ o

The perniinent NWS surface weather cbservation at GSO was as
follows:
175G--Record—-measured ceiling 1,100 feet broken. 2,500 feet

overcast, visibility 7 miies, temperature 37° F, dew point 30° F,
wind 040° at 10 knots, altimeter setting 30.28 inches ¢f Hg.

“Weather radar data showed widespread light rain in the region. Radar
indicated that the cloud tops were uniform at 12.000 fest.
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The nearest rawinsonde© station was located at the GSO NWS office.
The regular balloon launca at 1804 recorded a freezing level about 7,703feet mst,
and the temperature at 9,000 feet ms! was about -3 C.

The following pilet reports were seceived in the general area. at the
times indicated:

1625--single engine BE-36 about 20 miles north of RDU at
7.000 feet reported no icing (+2° C), tops at 7,500 feet.

1649=twin engine CE-300 abour 20 miiss west of ‘Greenville, at
12,000 feet, reposted light to moderate rime icing between 9,000
and. 13.000 feet during climbout. Tops were at 13,000 feet.

1725--unknown aircraft over RDU at 10,000 feet reported light
icing.

1815--twin engine CE-<402 over GSO reported moderate rime icing
at 9,000 feet. but none below 8.000 feet during descent.

1850--single engine BE-36. 35 miles west southwest of GSO at
8.000 feet, reported light cicar icing.

The crew of a company flight. being vectored for an approach at the
time of the accident. stated that they encountered a trace or icing between
Richmond, Virginia, and RDU at 10,000 feet. The ice came off in the descent
above 8,000 feet. They were diverted to GSO at 9,000 feet after the accident and
did not encounter my ice.

Tte RDU terminal forecast for the period, 1300 December 13 through
1300 December 14.was. in pan. as follows:

Ceiling 200 feet overcast, visibility 2 miles, light rain, fog; wind
360° at 9 knots: occasional ceiling 800 feet overcast, visibiiity
5 miles. light rain, fog. 1900 Ceiling 800 feet overcast. wind 030°

0A methad of uppet air observation cunsisting o, an cvaluation of the wind speed and disection,
remperatyse, pressure. and relative humidity alelt by means of 3 balloon-bomne radiosende trcked by a mdar or
radio direction finder.
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ai 10 knots: occasional 800 feet scattered, ceiling 2,000 feet
overcast: chance visibility 4 miles light rain, fog.

At 1858, the RDU forecast office issued an amended foracast
reflecting the expected continuance of lower weather conditions at the airport.

1.8 Aids to Navigation

Runway 5L is served by an ILS with distance measuring equipment
(DME). BARRT. the outer compass locator. and the middle marker are 5.0 and
0.6 miles, respectively, from the runway threshold. The lighting System consisted of
high intensity runway iights, runway centerline lights. a medium approach lighting
system with runway end -identifiers, touchdown zone lighting, a precision approach
path indicator on the left side of the runway (set ar 3°), a«-. a runway visual range.

The ILS was flight checked on December 14, 1994, and ali
components were operating within prescribed tolerances.

19 Comrunications

There were no reported communications difficulties or ocutages
repcrted at RDU at the time of the accident.

110 Aerodrome Information

RDU is located 9 miles northwest of Raleigh at an elevation of
436 feet. The munway configuration includes two parallel runways (SL£23R and
5R/23L), 'with offset thresholds. and a perpendicular, tut not inter~ecting,
runway (14/32) at midfield. Runway 5L is 10,000 feet lorz and 150 feet wige, but
the usable length beyond the glideslope/runway intercept point was 9,000 feet.
There is an upslope from the threshold elevation of 368 feet to 409 feet at the
departure end. The surface was grcoved.

RDU is required 1o maintain CFR index C facilities.®* However, the
airport maintains CFR Index D equipment capability. There was an airport

VIEAA airpon rescuc and fire fighting (ARFF) Index C is a category for airpons in which aircralt
between 126 feet and 159 fect in length are taking off or landing. Index C airports maust have at feast two vehicles:
One ~chicle that carries extinguishing agents. and one 1o two vehicles that camy an nmount of water and a
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Emergency Plan which met the requirernents of 14 CFR 139.55, and was last
approved by the FAA on July 14, 1994, The last disaster drill was conducted by
RDU on August 4. 1994, as a tabletop exercise (a communication and coordination
exercise without the use of physical resources) for an off-airport disaster. A
full-scale triennial disaster exercise was conducted on April 3. 1993.

1.11 Flight Recorders
1111 Flight Data Reeorder

The aircraft was ?quipped-with a Loral Fairchild Model F800 c‘liéi:a}
flight data recorder (FDR). Part No. 17M703-274 {8/~ 3379).12 The FDR records
pressure altitude. magnetic heading, indieaied cirspeed, vertical acceleration, and
VHF [very high frequency] radio keying data on an elapsed time lie for 25 hours
before recording over the oldest data. The recorder was heavily damaged by impact
forces, and the exterior casing had to be cut away to remove the crash-sarvivable
memory moduie. This module was slightly damaged on the inside, bzt the tape was
undamaged. The last 3.5 hours of data were transcribed to a disk file for
processing. Figure 2 depicts the last minute of FOR ™ VR data.

1112 Cockpit Voice Recorder

- The airplane was equipped-c with a Fairchild modei A-100A CVR,

S/N'59832. The recorder was examined at the Safety Board's audio laboratery, and
a transcript was : .de of the entire 31-minute recording. The exterior casing
received significant compression of the aft end, and it was necessary PO cut the
casing to access the recorder. The recorder module did not sestaw @) imnact or
heat damage. The recording was of good quality. Timing was establi.hed by
reference to an air traffic control transmission. The recording began at 1803:45, as
the crew was preparing for departure, and ended with impact at 1834:26.6.

commensurate quantity of uecus film-forming foam (AFFF) so that the ol quamiity of water for foam
production carmied by the vehicles Is a2 least 3.000 gailoas. Index D is a category for airports ssed by aircraft up =
200 feet in length, They most have at least three vehicles that carry an amount of water and 2 commensure
guantity of AFFF that will produce 4.000 gallens.

12an 11-parameter FDR was required o3 ail commuter-category aiicraft equipped with 10 1o 19
passchger seas that were U. 8. registerad afier October 11, 1991, NIIBAE was registered on January 11, 1991,
and no FDR was reguired.
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FINAL MINUTE OF FDR/CYR” DATA - FLT 2378
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[.11.2.1  CVR Sound Spectrum Study

An acoustic spectral study of the cockpit area microphone «CAM)
channel of the CVR was conducted to ascertain acoustic information that might
relate to the operation of the engines and propellers. No infornation was derived
from acoustic energy generated by the engines, so all data examination was related
to the blade passing frequencies (BPF) of the propellers. The spectral study did not
produce any traces consistent with the BPF of a propeiler that was slowing during
an engine shutdown. Further, after the propeller speeds were increased to
100 percent for landing (about 1833:28.7, or about 1 minute before impact), there
were two close but distinct frequency traces, consistent with the BPFs calculated for
propeller speeds ai 100 percent. The study showed that the RPMs of the propeliers
were approximateiy 99 percent. and did not difier by more than 1 percent, except
for a brief period starting approximately 9 seconds prior lo impact One B?F then
decreasad slightly “or about 4 seconds, producing a maximum difference of about 5
percent (94 percent for one and 99 percent for the other). The lower BPF
subsequen*ly increased so that both EPFs ware approximately 99 percent for the
final 5 seconds before impact.

1.12 Wreckage and Impact Information
1.12.1 General

Tae aircraftstruck a stand of trees and broke into numerous pieces as it
continued in a stight right bank, and shallow descent through the trees, on a general
heading of 270° true. There was no indication of in-flightfire or separation Of pans
prior to tree impact. The first tree that wes struck was broken 59 feet above the
ground, approximately 290 feet from the main wreckage. The elevation in the area
was 315 feet mean sea level (msi). The airplane was destroyed by the impact forces
and the subseqguent fire,

The first significant piece of wreckage, the right wingtip, was found
about 28 feet past the initial tree strike. The fuselage separated into three main
sections. The first section. from the cockpit to the wing leading edge, sustained
heavy firedamage. which consumed most of the structure YO the cockpit windows
to the front wing spa.  This fire zone, tire first evidence of fire-damaged structure,
was located approximaiely 23C feet past the initial tree strike. The second fuselage
section, from aft of the overwing emergency exits to forward of thz empennage, was
In the main wreckage arca, approximaiely 290 feet pas. the first tree Strike. This

L PR
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section was not fire damaged. The third section of the fuselage, from the aft
pressure bulkhead to the empennage, was in the same general area. There was light
fire damage on the lower right fuselage skin and on the lower portion of the af:
pressure bulkhead. The last significant piece of wreckage, a section of inboard
elevator, was found 338 feet from the initial tree strike. Other small engine parts
were found approximately 27 feet farther along the wreckage path.

Both the lef: and light wings and associatad control surfaces separated
into numerous parts. The f{ront, main, and rear spars showed aft bending. Ail
fracture surfaces on the wing spars were the result of overload. A layout of bota
wings indicated that all pieces were recovered.

1122 Engines

The engines and propellers were examined in the fieid at the crast Site,
and i a hangar at the airport. Subsequently, the exgines, propellers, fuel controis,
and propeiier governors were examined in detail upon disassembdly at the
manufacturers' facilities. The teardowns were conducted under the supervision of
7he Safety Board. These examinations revealed that the damage inside ihe engines,
the witness marks on the propellers, and the characteristic bending of the propelier
blades indicated rotation and power. and the damage was simiiar in character and
extent, Wwhen comparing left and right components.  Additionally, the examinations
did not reseal any failures or preexisting conditions thzt would have preveniad
operation of-either engine. —_——- =

The lek engine was found with the wing in the main fuselage section.
The engine mounts had failed. but most wires, fluid lines and mechanica!
connections were intact. The left propeller ~eparated at the flange, and was forind
approximately 22 feet northeast of the engine. The first stage compressor impeller
had leading edge damage on 5 of the {7 blades, and a 0.070-inch-thick piece of
sheet metal was wedged between the impeller and the shroud. The damaged blades
were bent opposite to rotation of the engine, and the first stage compressor shroud
had circumferential rub marks through 360°. The third stage turbine rotor was in
operable condition. finely chopped biackencc! bark, wood chips, and organic
material had collected inside the turbine assembly.

The right engiie separated from the right wing at the engine mounts
and was found about 10 feet south of the cockpit. The right propelier separated at
the flange and was locaied approximately 56 feet ezst of the engine. The firststage
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compressor impetier blade tips were partially melted and bent opposite to engine
rotation. The compressor shroud had circumferential galling through 360°. The
third Stage turbine wheel was heat damaged, but there was no impact damage.
There was blackened organic material in the turbine assembly.

All four propeller blades on both engines were recovered in the impact
area.

1.12.3 Systems Examination

The ground fire damage in the cockpit area prevented the determination
sf meaningfui data from any gauges, switches, communication/navigation radios,

and instruments.

Flight controi cables were traced from the respective control surfaces
into the cockpit area. There were no signs of preimpact failure of any push-puli
tubes, belicranks, or pulleys. The elevator and rudder cables were intact from the
cockpit area to the respective final drive. Control cables to the ailerons, elevator
trim, and rudder trim failed in tensile overload tests in the area of the main wing spar
carry-through. The rudder trim tab position was found at approximately 80 percent
of the available nose right input.

The fiap selector switch in the cockpit was severely burmed, bur
intemal examination at the manufacturer's facility revealed that the switch contacts
had melited and fused at the 2(:” flap position.

All three landing gear were found in the extended position.

The stick pusher was found in the fully extended position.

113 Medical and Pathological Information
Toxicological specimens were taken from the bodies of the flightcrew

and test2d a the FAA Civil Aeromedical Institute (CAMI) in Oklahoma City.
Ckiahioma. The captain’s results indicated 0.519 ug/ml (ug/g) chlorpheniramine!s in

UChiomheniramine is an antihistamine. not approved for flying. contained in many over-the-
counter medicines. [t has the potential effect of reducing atertness, slowing reaction, and aliering perception.
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did not reveal any evidence of drugs.

The AMR Eagle Flight Manual contained guidance on the use of

medicine, in nar, as fcllows: .
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89, Use of medication

A FAR 9117 prohibits acting or attempting to act as a
crewmember of a civil aircraft "While using any drug that affects

the person's faculties in any way oontrary to safety..”
Crewmembers Who are unsure of the side effecii of a particular

prescription Or non-prescription drug are advised to consult their

FAA Aeromedical Examiner, or the AA Corporate Medical
Director....

B. The following mediations are currently approved by the AA
medical d»partment:

Ij Paln medications: Aspirin, Tylenol, Bufferin, Anacin, Advil,
Motrin, and Nuprin....

4)Decongestants: Sudafed (without antihistamires), Afrin Nasal
Spray, and Neo-Synephrine, .

5) Throat Lozenges: Chloraseptic (plain), Cepacol (plain), Sucrets
(plain).

6) Cough Syrup: Robitussin (plain) ..
Fire

There was an intense ground fee in the area cf the forward fuselage

and wing center section. There was no evidence of preimpact fae.
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Survivai Aspects

Ba!! flightcrew mambers and 13 passengers received fatal injuries
from blunt force trauma, and 11 of them sustained thermal injuries from the
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postcrash fire. Four of the five survivors were ejected from the aircraft during
impact and breakup of the cabin, and sustained blunt force waumatic injuries. The
fifth survivor crawled out of the wreckage to a safe distance from the fire. He
sustainzd serious injuries. The main entry dc.. was separated from the fuselage
with the forward hinge attached. The lockin z pins and the operating handle were
found in the locked position. The overwing emergency exits, located between rows
3 and 4 oneach side of the cabin. were in place with the interior trimstill attached.

The f it Apex Rescue Squad units were dispatched at 1847. They
responded with one ambulance and one crash truck and arrived at 1853 at Old
Maynard Road about 1 mile from the crash site. The paramedics proceeded on foot

-0 the crash site with extreme difficulty due to the lack of direct access, adverse
weather, and terrain. The Wake Gounty Incident Command Plan was implemented
with the rescue squad assuming oOn-scene command responsibility 10 Jocate
survivors. perform triage. and treat and transport the victims to the medical
treatment area on Old Maynard Road. Seven survivors were feund, treated, and
removed from the crash site with the aid of firefighters and 4-wheel drive vehicles.
They were then taken to hospitals by ambulances, four to DUk Medical Center and
three to Wake Medical Center. Tws of the three survivors taken tc Wake Medical
Center died shortly after arrival.

1.1 Tests and Research
i.16.1_ . Flight Tests at Jetstream Aircraft —

The Safety Board requested that Jetstream Aircraft, Ltd., conduct
certain flight tests to produce data to aid in the investigation. The tests examined
the 1) engine dynamic responses that would produce an ignition light; 2) the power
settings. cornfigurations, and flight controls required to produce the accident flight
profile; 3) the single engine go-around capabilities using abnormal procedures; and
4 the effects of sideslip on stail warning speed.

Right tests were conducted at the Jetstream Aircraft, Ltd.,, facilities,
Prestwick. Scotland, from March 2! through 24, 1995. The configuration of test
aircraft. S/N 983. was consistent with the accident aireraft, except that no baggage
pod was installed. Jztstream reported that the pod would not have significantly
affected the results OF the tests. Test instrumentation was installed ¢o record
airspeed, aititude, normai acceleration, engine torques, gropeller RPMs, sideslip
angie, stul! warning tystem operations, and pitch, roll, and herding angles. in
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acddition, a video camera, with audio and digital clock, was installed in the cockpit
to monitor the instrument parel.

It was found that flight idle torque was needed on both engines of the
test aircraft to match the accident flight profile up to the time that propeller RPMs
were increased from 97 percent to 100 percent (about 1 minute before impact).
According to the CVR, just after propeller speedup on the accident flight, the
captain said "why's mat ignition light on? we just had a flameout?” Advancing the
speed levers simultaneously increases propeller RPM and reduces engine torque. If
engine torques are abnormally low, then increasing propeller RPM can cause engine
toque to momentarily fall below 0 percent, which causes the Negative Torgue
Sensing (NTS) to activate. T

Negative torque is a condition in which air loads on the propeller drive
the engine. TO reduce windmilling propeller drag after an engine flameout, the NTS
causes a rhythmic cycling of propeller blade angle toward feather. The engine
ignition system has za auto-relight feature that activates the engine igniters
following a negative torque condition If the engine was operating normally prior to
a transient negative torque, tken its performance is basically unchanged by
activating the ignition system. Ignition is usvally maintained for roughly 20 seconds
after negative torque was last sensed. Flagship pilots imterviewed during the
investigation stated that they had not seen the ignition fights ituminated in lire
operation. One pilot had observed the ignition light on a different nodel Jetstream
prior 10 coming to Flagship. -

Therefore, tc assess the conditions that could produce an ignition light,
the fuel flcws on the test airplane were adjusted to produce lower than normal flight
idle toque values. This resulted in 6 percent and 7 percent on the left and right
engines, respectively, at 100 percent RPM and 130 knots. The 1 percent torgue
split was within the 2 percent allowable limit. The flight test pilots stated that they
occasionally observed the ieft ignition light come on during flight idle descents,
foliowing quick movement of the propeller speed levers from 97 percent to 1060
percent. Examination Of the recorded torgue values revealed that the negative
torque condition that triggered the light was transient. Fusther, in one case in which
the ignition lighis were observed. toque values nad teen further lowered by setting
cabin hleed air to the maximum setting {10), and engine anti-ice was on. The
accident flight had engine anti-ice on, but the cabin bleed setting could nct be
determined from the wreckage.
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The J-3201 demonstrated satisfactory single engine go-around
performance during airplane certification using the approved configuration (engine-
out propeller feathered, flaps 10° gear up). However, the accident flight's
performance indicates that the go-around atiempt was not in accordance with
approved procedures. The evidence suggests that the landing gear remained down
and the ilaps remained at 2C° rather than being raised to 10°. The CVR sound
spectrum  analysis shewed that the propellers on both engines maintained
zpproximately 100 percent RPM from zbout | minute before impact until impact,
which indicates that neither engine flamed out during the accident sequence. The
airplane also experienced a sharp left heading change and did not climb, even
though the capiain had called for maximum power. Therefore, in the postaccident
flight simulations. the go-around was attempted with maximum power on the right
engine, flight idie on the left engine, flaps at 20°, and landing gear down. The go-
arounds were periammed by both J-3201-rated pilots on the investigation’s Airplane
Performance Group, as well as the Jeistream test pilot.

in the abnormai go-arcund configuration at the weight, altitude, and
eraperaiure conditions tested. the airplane cosld maintzin 120 KIAS, barely hold
altitwde and meintain heading, but it was not possible to climb. When airspeed
slowed ic 110 KIAS, full right rudder was required {o maintain constant heading.
Further decrease in 2irspeed 1o stick shaker activation {zpproximately 101 KIAS)
produced 2 left wim rate, but the airplane was stil controllable. (It was also noted
tha: pilot workioad during a single engine go-around was not excessive, using
correct procedures, but that the worklcad was substantially increased when the
abriormal go-arcund procedure was used.}

The iests demonsirated that the minimum directional control speed for
the assumed conditions of the accident airplane was approximately 110 KIAS, 17
kniots higher than the Vuca speed pubiished in the airplane flight mamual, Vieea is
the minfmum speed at which the airplane can be controlied in the air under 2
specific set of conditions. The minimurmn controi speed was higher in the test flight
because the left engine was producing negative thrust at 6 percent torque while
12 percent torque is equivalent to "zero thrust™ for the test conditions.

The normai | G stck shaker and stick pusher airspeeds, at an airemft
weight of 15.500 pounds. {laps 207, are 101 KIAS and 92 KIAS, respeciively. The
airplane perforrnance siudy indicated that the stall waming on the accident airplane
activaied approximaiely 8 KIAS higher thon the centification values. However, the
cerdfication speeds are nol directly comparable to the accidens {flight because of
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differert deceleration rates. engine thrusts, 2 possible sideslip condition, and other
factors. Several flight tests were conducted to investigate the effect of sideslip angle
on 1 stell waming activation speed. Steady heading sideslips to the left and right
were periormed at airspeeds between 108 and 117 KIAS. The stall waming
activated on one occasicn when the speed dropped to 106 KIAS. ‘The test pilot
though: that this activation might have been due to atmospheric turbulence. There
were no discrepancies noted in either the left or fght airspeed indicators during
thess tesis.

1.16.2 Wake Vortex Study

A sindy was conducted by the Safety Board 1o determine if the wake
verex from the preceding B-727 could have affected the performance of flight
3379. The study used three separate winds: two fiom weather data; and one
derived. In addizion. standard vortex descent characteristics and radar position data
for the B-727 definad the movement of the B-727's wake vortices. The radar dam
were recovered from the Automated Radar Terminal System (ARTSY at RDU: two
of the winds were based on rawinscnde data from the GSO NWS office. The 0000
Cocrdinated Universal time (UTC) sounding was, in part, as foliows:

Alfitude {AGL) Wind Direction and Spesd
- {Basn) i’KnGﬁS}
83 T 048716 N
2394 (R

A Tipd wind. 068° a1 25 knots, was also psed. It was derived fom the

ground wacks. In each case, the wind was assumed o be consiant, and the wake
vonex descant raze was assumed o be 300 feet per minute {fpm).i

The fist wind ({48718 knots) was aimost 2 direct headwind, and the
greund wack of fight 3379 was not in the vicinity of the voriex at any point near the
time of the uoset. In e case of the second wind (073717 kaots), the ground mack
Tight 3379 intersecied the ground wack of e vomex at 1834113, However, the
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altirude of the flight was 643 feet above the vortex at the intersecting point. By the
time the airplane had descended to the voriex altitude, the airplane and the vorex
were separated horizontally by 1,300 feet. For the third wind (068° at 25 knots), the
ground track of flight 3379 intersected the ground track of the vortex at 1834:14.
However, the altimide of the airplane was 674 feet above the vortex at the
intersection point. By 1834:21, the airplane had descended to the same altitude as
the wake vortex (from 1,694 to 1,020 feet msl), and the flight and the vortex were
separated horizonially by 1,200 feet.

T YT Organizationa! and Management Information

1.17.1 AMR Eagle

AMR Ezzle, a subsidiary of AMR Corporation, is headquartered at
Dailas-Fort Worth Imtemational Almport (DFW). It operates four separate regional
airlines. with each entity holding 2 sepamate FAA operating certificate.  The four
carriers include Wings West Alrdines, Inc., headquartered in San Luis Obispo,
Californiz; Stmmons Airiines, Inc., headguartersd in Dailas, Texas; Executive
Airlines. Inc., headguartered in San Juan, Puerto Rico; and Flagship Airdines, Inc.,
headquartered in Nashville, Tonnessee.  All four casriers operated similar aircraft
and 2dhered to the same basic operating standards and procedures prescribed by
AMR Eagle. AMR Eagle performed the following functions for all four carriers:
s  Piict recruitment and hiring N
= Pilot training and checking
Crew planning and aircraft acguisition
Airline planning and marketing

In addition to these functions, AMR Eagle perfonmed a coordinating
funciion in rcuie planning, developing operating procedures and reiated manuals,
and allocating airemaft among the individual carmers. AMR Eagle provided a
sellocated dispatch center and training facilities, but the facilities were staffed with
the emplovees of the individual afrlines. Flight operations, in-flight services, and
pilot recordkeeping 'were the responsibility of the individual carriers. AMR Eagle
conducted periodic meetings of all four carriers involving senior operations staff and
other Invited parties (FAA. taining center management, and vendors) to discuss
safetv, regulatory. and policy issues.
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1172 Flagship Airlines

Flagship Airlines was formed on June 1, 1991, by the merger Of
Nashville Eagle (created fron AMR Eagle subsidiaries Air Midwest and Air
g In Decemnber 1987)and Command Airways. Flagship operated routes in
the eastern half of the United States and the Bahamas from hubs in RDU, BNA,
New York City (JFK), and Miami, Florida. The RDU base, with approximarely
2HApilots, was closed on December 28,1994, in accordance with plans that were
announced before the accident. At the time of the accident, Flagship was opesating
135 aircraft, including 48 J-3201s, 53 Saab 340s, 20 Shorts SD3-60s, and
14 ATR-42s. The company had 3,900 employees, including 1130 piiots and
400 flight attendants. Following the RDU base closure, the company reduced the
aircraft fleetto 122, and the pilot force to 1,083.

The senior management of Flagship’s flight operations includes a
President, who reports to the President Of AMR Eagle, a Vice President of
Operations, a Director of Flight Operations, a Director oF night Administration, a
Manager of Flight Standards and Training, and Base Managers at each of the hubs.
The Vice President of Operations and the Director of Flight Operations both
consider Fiagship to be a separate airline operating under its own FAA-approved
operations specifications.

N Flagship maintains pilot records containing data on qualifications,

cumrency, dares of previous flight and proficiency chacks, training and medical
centificates. mere is no requirement for captains to complete reposts ON
probationary firs officers. but evaluation forms are available. NO evaluations were
found for the (g but the fmt officer had received two outstanding evaluations
from Miami-based captains. The Vice President of Operations remembered meeting
the captain and discussing scheduling With him; he did not know the fmt officer.

He reviewed the captain®srecords following the accident and did not notice anything
si—*ficant. The Director of Flight Operations was not familiar with either

member. and did not review their records after the accident.

1.17.3 AMR Eagle Training Center

Prior to the formation of the training center, Flagship Airdines had its
own training depantment. It leased simulator time from several facilities, including
Flight Safety Intemnational (FSI), and AMR Eagle., while conducting its own
"in-house” ground and flight waining. After the transfer of training to the AMR
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Eagle Training Center In September 1933, the Flagship training department was
dismantled. A manager of flight standardsensured that training and training records
provided by the center met the needs of Flagship.

The AMR Eagle Training Center; located at DFW, was dedicated in
August 1991. It served as a flightsimulator dry lease facility for Sre four American
Eagle carriers until September 1993. At that time, instructors from individual
carriers were transferred to the camer, and it became a separate entity. The
management structure consistsof a program manager, and a manager of training and
standards for each airplane type flown by AMR Eagle. Although the program

manager reports to the center managing director, he is a Flagship employee.

Simitarly, each of the managers of training and standards, and all the check airmen
and instructors are employees of one of the_four AMR Eagle carriers.

The J-3201 manager of training and standards was a Wings West
employee. His staff included three ground schoe! and eleven flight instructors in the
J-3201 program, ali paid by their respective airlines. AMR Eagle had one simulator
at the facility and used simulators at the Reflectone Training Center, Steriing,
Virginia, and FSI, St. Louis, Missexs~i, as necessary.

Each carrier contracts with the training center for both ground and
flight training, When students eriter trzining they are given start and projected
completion dates. Student progress is tracked by daily reports to the carrier,
including failures, illness, and mechanical breakdowns. Unsatisfactory performance
during checking is logged and kept on file at the training center for review by the
FAA. This information can be used by the FAA to spot trels m training. The
official training record is made from the daily rgprts, and is seat to the individual
carrier at the end of training. The traiving center retains a copy of Sre records for
1 year, and then archives them on microfilm. Instructor comments on individual
students are destroyed upon satistactory completion of training. Any issues between
the training center and the cammier are resolved between the involved manager of
training and standards and the respective director of goerations.

i.17.4 FAA Surveillance

ZAA surveillance of operations, airworthiness, and avionics at Flagship
Airlines was the primary responsibility of principal inspectors assigned to the Flight
Standards District Office (FSDO) at BNA. The principal operations inspector (POT)
and the Assistant POI esiimated that S0 percent of their duties were related to
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surveillance of Flagship. FAA Program Tracking ad Reporting System (PTRS)
records indicate that between January 1, 1993, and December 18, 1994, the FAA
performed 703 inspections of Ragship (440 operat'ans, 186 airworthiness, and 77
avionics). The FAA had not conducied a National Aviation Safety Inspection
Program (NASIP)of Flagship; however, a NASIP was perforzz:] On Nashvi’
Eagle (one of the Flagship predecessors) from August 1 through 12, 1988. No
Class | findings (those involving required regulation enforcement) were made-
Additionally, a December 1994 NASIP of Simmons Airlines included inspection of
the AMR Eagle Training Center. Although there were no findings at the center, the
J-3201 programm was not included in the inspection because Simmons did not
operate the J-3201. - - -

At the time of the accident, FAA oversight of the other three AMR
Eagle carriers was accomplished by principal inspectors assigned to FSDOs at the
respective main operating bases: Simmons at DFW, Wings West at San Jose, and
Executive at San Juan. Organizational structure of the FAA surveillance reflected
the efforts of AMR Eagle to standardize gperations of all four carriers. Changes to
the gperations, procedures, and handbooks were coordinated through a central point
in the DFW Certificate Management Office (CMO), known as the Focal Point
Coordinator (FPC). The FPC had EO authority over the various principal inspectors,
individual carriers, or AMR Eagle. He served as the liaison between the four POILs
and between the POIs and AMR Eagle; Any changes proposed by a carrier or
AMR Eagle were sent to the FPC, who would-forward the proposal to the other
POlsfor approval. Cnce all four POIs approved, the HPC would send the responses
10 AMR Eagle for distribution to the individual carriers. If the POIs did not agree,
the reasons far the disagreement would be Sent to the other POIS by the FPC, and
the process would repeat untit there was agreement, or the revision was dropped.
Regardless of the involvement of the FPC in facilitating %e process of
standardization among the carriers, the responsibility for oversight of any
implemented changes remained with the assigned POls.

Oversight of the AMR Eagle Training Center was accomplished by a
program manager at the CMO. He was assisted by four partial program managers,
one for each airplane type in the XMR Eagle flet. He was responsible for
oversight of pilet training, testing and checking; training recordkeeping; training
devices; and mining curriculum. Any questions about training fran the indivic.zal
carrier's POl were answered directly by the appropriate FAA specialist at the
training center,
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1.17.5 Recordkeeping Anomalies

Durrg the course of the investigation, the Safety E  «d encountered
several discrepancies in the recerds/information provided by AM.. Eagle/Flagship
Airlines. An entry in the Flagship Arres "AircraftGut of Service" report indicated
that N918AE was removed from service at Nashville on the day cf the accident.
The entry indicated that the I=fi engine would not start. Subsequentreview revealed
that N9I9AE had the problem, and the records were corrected approximately
40 minutes afte. company personnel made the initial error.  The mixup in aircraft
identification was further confirmed by review of the respective aircraft maintenance
logs. Similarly, the twe writeups in the maintenance log-of ING18AE regarding the
right propeller fluctuation on December $ indicated that the discrepancies were
recorded at Miami (MIA): however, the corrective.action was accomplished at
BNA. The mechanic involved m this entry stated that both the discrepancies an-:
the corrective actions occurred at BNA. He had incorrectly entered MIA from habit
because he had recently transferred from MIA to BNA. A check of his company
records confirmed the transfer.

At the time of the accident, the Safety Board requested all company
records, both AMR Eagle and Flagship Airlines, for the accident crew. During
discussions at the Technical Review Meeting,'s on April 26, 1995, AMQ Eagle
personnel reponed that there was a “recruitment file" and a medical file on each
crew member. The airline coordinator for the accident investigation stated that he
was nor previously aware of the existence of these files, but he did make availsnie
excerpts from the "recruitment file" at the meeting. To ensure that all records wzre
made available, as previously requested, the Safety Board subpoenaed both files for
each flightcrew member. In response to the subpoena. AMR Eagle provided whai
appeared to be complete recruitment files on both crewmembers. They also
provided the captain’s medical records, but they were not a2ble to locate all of the
fim officer's medical records.

Finally, the ieft engine, S/N P66134, was removed from N918AE on
November 18, 1994, 10 return this engine, on the proper airframe. to the lessor. A
zero-time since overhaui engine. S/N P66241, was installed on N91SAE on
November 22. 1994. This change of engines occurred during the HMBYV, and was
nosed ir the engine service records of both engines. It was aisc recorded in Ragship

YA rommal meeiing of il panics 10 the investigation 0 conclude the fact-finding phase of the
investgation and (0 csiablish the completeness of the record.
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maintenance records on nonroutine work card number 471801. However, therz was
no entry in the aircraft maintenance log documenting the change. and the Flagship
engine removal summary report, dated December 16, 1994, did not document' the
exchanec. Flagship advised that this documentation was in process when the
aiicraft maintenance records were impounded at the time of the accident.

1.17.6 Maintenance Anomalies

During a review of the Flagship Maintenance Manual for the 3$-3200,
an error was found in the angle listed in the procedure for adjusting the propeller
flight idle blade angle setting. Page 204 cf the manual indicated that the proper
angie IS 15° pius or minus 0.1°. Tnis mor was repeated in the wosk cards for
propeller removal and installation, which were derived from the maintenance
manual. The work card that was executed in the installation of the right propeller of
N918AE on December 8, 1994, contained the improper Made angle refarence. The
last revision of the installation cards was dated March 8, 1993. Accerding to
Jeistream Aircraft Customer Support. the discrepancy in the manual was discovered
in late 1994, and a revision was issued on January 18, 1995. The correct value, 15°
45" plus Or minus &' (0.1°), wes found on page 202A of the revised manual. This
discrepancy probably resulted in the entire Flagship fleet of J-3201's having the
propeller blade angles misset. Jetstream advised that the 45 error would not have
affected the conditions under which the negative torque system (NTS; would have
activated the automatic ignition light, since the engines would still be in the
propeller governing mode. and the blades would no! have decreased &+itch-to
the incorrecily set flight idle setting. The propellers would rot fiatien to the flight
idle setting until the aireraft speed slowed during the flare and touchdown sequence.
Flagship corrected these discrepancies in the documents on March i3, 1995.

During the field phase of the investigation, a pair of safety wire pliers
was found in the wreckage. The nature of the pliers usage suggested that the tool
was left by a mechanic who had been working on the aircraft. Initials inscribed on
the pliers did not match my Flagship mechanics. but they were traced 10 a mechanic
at Eagle Aviation Services, Inc. (EASI) the Little Rock. Arkansas, subsidiary of
AMR Eagle that performed the HMBV on N918AE. He had been looking for his
pliers and idenrificd them by she initials. A review of the work cards from the
HMBYV indicated that this mechanic worked on the inside of the aircraft on sears
2A, 4B, 5A and C, and 6B. Outside the aircraft he worked onthe right fuselage ice
shield. the flap actuator jack, and the muain hydraulic filter housing. The late;
repair. accompiished on November 17. 1994, was the orly one that required safevy
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wire. The filter housing & located under Panel 21. situated near the forward right
side of the baggage pod, near cables for the right engine power lever, speed lever,
and stop and feather lever. Standard maintenance practice includes a tool check of
the area by both the mechanic and his supervisor before an aircraft panel can be
dosed & the completion of work. EASI did not have a published tool control
program at the time of the HMBY; howerer, toolbox inspections began oa February
18, 1995. An EASI maintenance manager advised that they were in the process of
finalizing a tool control program. By contrast, Flagship had 2 computer tracking
system that identified the }wation of all company-owned tools. Tools issued at
various Tecilities were tracked by 1 haad receipt, and all tools that vzege not retuned
at the end of each work shift required that a supervisor determine the disposition

- and jocation.
1.i8 Additional Informaticn
1.18.1 Company Procedures

The AMR Eagle Jetstream 32C1 Operating Manual contains the
followingemergency/abnommal procedures:

ENGINE FAILURE OR INFLIGHT SHUTDOWN

WARNING
Confirm failed engine via engine indications prior 1o retarding
power lever,  *

POWER LEVER FLiGHT IDLE
FEATHER LEVER TURN/PULL
LP COCKS indicators (affected side) SHUT
e |If LP Cocks do not indicate shut

LP COCKS SWITCH SHUT

SINGLE ENGINE MISSED APPROACH
CAUTION

Do not attempt a singie engine go-aiound below 200" AGL

‘ Wmmmmmkmnmrmz: e
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MAX POWER SET

FLAPS 10°

GEAR Up

FLAPS (at 500' AFL minimmm and Vyse) ~ UP

FLOW selector ASREQ

OIL COOLER FLAPS AS REQ
ENG/ELEV & PROP HEAT AS REQ
PRESSURIZATION SET/CHECKED

The JS-3201 Operating Manual aiso confains text which amplifies the
checkiists. The section describing Liftoff and Initial Climb following an engine
failure contains guidance to confirm which engine failed and specifically assigns the
responsibiiity for the nonflying pilot to, "...verify the failed engine by scanming the
engine instrumenis. and if confirmed, will state (I/R) ENGINE HAS FAILED,
POSITIVE NTS or if NTS did not occur, will state (L/R) ENGINE HAS FAILED,
NEGATIVE NTS." This is followed by the following:

WARNING

To prevent loss of control in the event of an engine failure with a
negative NTS, the PF [pilot fiving] must immediately caii for the
affected engine's shuidown and feathering by stating: '
(L/R) POWER LEVER FLIGHT IDLE, and

(L/R) FEATHER LEVER TURN AND PULL
The PF will then call for the ENGINE FAILURE CHECKLIST

This section also contzins guidance on single engine ILS approach
procedures, ncluding standard caiis, stabilized approach criteria, prohibition against
use of flaps 33°, and 2 siztement that the minimum airspeed is 130 knots unti] the
aircraft is in the final langding configuration,

The missec approach discussion specifies that if it is not inidated by
200 feet AFL. the amcraft is normally commiited to land. The profile detail for a
balked landing from a single-engine approach states the following:

Upon reaching the decisicn to execule a missed approach or balked
landing, the Pilot Flying will:
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e Advance the power ‘evers to within 15 percent of the max
power torque setting, and rotate to approximately 8° to 107
nose-up pitch attitude.

e Call SET MAX POWER, FLAPS 107

s The Pilot Not Fiyng will trim power us necessary and retract
flaps to 10°

e When 2 positive e of climb is atiained, the Pilot Fiying will
immediately cail POSIT'VE RATE, GEAR UP.

The landing configuration stall recovery procedure specifies:

Start recovery at earliest indication

Advance power levers ang cail for max power, flaps 10°

If stall entry was accomplished in 2 turn, smoothly roll wings

ievel

Recover with minimum loss of altitude

Climb back 1o onginzl 2itimde, at 4 minimam of Va

When a positive .ai2 of climb is achieved. retract the gear

Acceierate t0 climb spead

At 130 KIAS select flaps up o
Level off at original altitude and aceelerate 1o 170 KIAS B .

b oo

tad
‘

)

10 00 4 O b

a

The AMR Eagle Jetstream 320! Operating Manual contzins the
following normel approach procedures:

Recommended airspesd prior {o glidesiope intercept is 150
KIAS unless ATC requirements dictate otherwise....

Fiaps 10 shouid be seiected prior to glide siope intercept....

The gear should be extended and flaps selected to 20° at
cpproximately 1 40t below glide slope imtercept. At glide siope
intercept, flaps are selected 10 35° and the Before Landing
Checkiist accomplished.

The minimum speed during the azpreachis V. + 10 Kts
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Vrer + 10 at 20° flaps was 130 KIAS; at 35° flaps it was 126 KIAS.

1.18.2 S:all Protection

Stali protection in the J-3201 includes two stall warning systems and an

automatic stall recovery (stick pusher) system. The stall waming is triggered by 5
vane in the leading edge of each wing. When the wing reaches the stall waming -

angle, the vane makes contact 1o send an electrical signal to a Signal Summing Unit
{SSU). The SSU operates the stick shaker and a stall waming hom.  If the whig
angle of sttack (AOA) increases to the stil identificaticn angle, a red caption Hght
on the glareshield aiso illuminates. The stick pusher is activated when both wing:
are above the stall identification ACA. The stick pusher is hydraulically operated to
move the elevator to the §% trailingedge-down (nose-down) position, and

dcactivaied by-spring tension when the wing AOA falis below the stall identification

angle. It is a0 canceled if either red caption light is pressed by the pilot, or the
control input resuits in Jess than 0.5 G. A pull force of 80 pounds on the contol
column wili override the nose-down pressure of the stick pusher.

1183 Powerplant Operaticn

Engine power is managed by use of the power levers and the propeller
speed levers. Power is controlled in two modss, propeller governing mode (flight
idle to full power) and beta mode (below flight idle to full reverse). Operation in the
propaiier governing mode is for use-in flight, while the beta mode is used for ground
cperation only, and is prohibited in Dight. The position of the power lever
determines whether the engine RPM is controlied by the propeller govemor
changing the propeiler blade pilch, or by the underspeed govemor metering fuel
fiow through the fue! control unit. The propeller speed levers vary the engine RPM
betwesn S7 percent and 100 percent, in the propeiier goveming mode, and between
72 percent and 97 percent in the beta mode.

1.18.4 Neeative Torque System (NTS}

Negative tomque is a condition in which the propeller drives the engine.
The NTS reduces windmilling propelier diag, following an engine flameout, by
increasing the propelier blade angle toward feather. As negstive torgue values
zxceed preioaded values in the torgue foad arm assemblies, the NTS valve closss,
and oif prassure opens the feathering vaive which dumps pressure in the propeller
dorne, end the blades move toward feather. This increase in propeller blade angle
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provides a momentary reduction in negative torque by decreasingengine RPM. The
RPM drop is sensed by the propeller governor which ports metered oil pressure to
the propeller dome and allows the propeller to move back toward low pitch. Tre
lower blade angle results ina momentary increase in engine RPM and a return to the
negative torque. This reactivates the NTS, and the cycle repeats in a fluctuating
engine RPM condition. The minimum allowable RPM for a windmilling propeller
on NTS is 30 percent RFM, when the pilot must manually feather the propelfer,
Activation of the NTS creates a distinctive aural and physical sensation wiich is
readily detectable by the pilot. It automaticatly triggers the engine ignitersto correct
apossible flameout condition.

1.18.5- - Igaition System

The engine Igiiin system is a high-energy capacitance-discharge type
system with an auto-relight feature. The -uto-relight feature, incorporated in the
aircraft ignition control system, activates the engine ignition system following a
negative torque signal from the NTS. Activation of the zuto-relight system is
indicated by illumination of an "IGN cockpit annunciator light on the engire
instrument panel, under the engine instruments. Each engine has its own light
Once the auto-relight system activates the igniters, the system remains on for 20 to
30 seconds after positive torque output is restored. Consequently, the ignition light
is illuminzated and the igniters are energized for approximately 20 io 30 seconds,
after the auto-relight feature is activated, regardless of the engine power condition.

1.18.6 Jetstream Notice to Operators J31-72-63

On January 9, 1995, Jetstream Aircraft, Ltd., requested that Jetstream
A i , Inc., issue Notice t¢ Operators J31-72-03 regarding the recognition of
engine failure/flarnecut in flight 1t was sent to all operators of j-3100 and 3-3200
aircraft in Notch and South America. The text was as follows:

The following information IS provided to assist ‘aircrews in
distinguisning in flight between an engine that is running at low
power and one that has suffzred flameout or failure.

Low torque and low EGT are not in themselves an indication of
flameout or failure.

ey
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(iiiy Deactivation for planned abnormal and
emergency conditions....

The Collins FPA-80 Operating Instruciions, issued February 15, 1979,
describe the system, in part, as follows:

Tae ??PA-80Flight Profile Advisory system is a solid-state aura}
advisory and warning system. The FPA-80 B completely automatic
and requires no controls or visual displays. Al advisory and
waming information is conveyed to the pilot with a natural sounding
vaice over the cockpitaudio system.... )
One of the main functions of the FPA-20 is t0 announce radio
altitude and decision height. The FPA-80 informs the pilot when
the aircraftenters the operating range of the redio altimeter sysen.
At 1,000 fee! and continuing to 100 feet, radio altitude is announced
in 100-foot Intenals. Decision height is anncuriced ... A second
function of the FPA-80 is to announce messages of a warning or
advisory NalUre.  Such messages are repeated three thes.
Messages are included for glideslope and localizer deviations, trim
failure, altitude and barometricaaltitude deviations and landi-g gear.

Correspondence between Collins and the Wichita, Kansas, FAA

_ Engineering and Manufacturing District Office (EMPO) between Ncvermber 1979

and May 1980 estabiished #hat the FPA-80 could be used in lieu of 2 GPWS if the
following conditions were met:

1.  The FPA-80 nust have an "on-off" switch in the cockpit.

2. An "FPA warn” annunciator other than the waming flags in
the radio altimeter and H3I {Horizonial Situation Indicator]
must be provided to indicate system malfunction/failure and
be located SO as to be easily discemible during the nosmal
instrument scan of the pilot(s}.

[¥9]

Tte audio signal of the FPA-80 must be set at some level that
is satisfictory for the specific installation and cannot be
reduced’ by the pilot(s).
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4.  The FPA-80 system will not be instailed with audible aititude
callouts "strapped” cut. If "strapping” out of specific altitude
callouts is requested by the customer, approval/disapprovai
will pe obtained from the FAA district office charged with
the overall inspection of the certificate holder.

5. In accordance with FAR [Federal Aviation Regulations)
135.153(c), the Airplane Flight Manual for each installation
must include information which is specifically tailored for
that installation.

6.  An STC {Supplemental Type Cenificate] is necessary for
installation in each aircraft type. Once STC is accomplished,
the system is acceptable for FAR 135 use.

In july 1980, Collins submitted an FPA-80 Interconnect Diagram to the
Wichita EMDO depicting the incorporation of features 1-4 above, and the FPA-80,
as described in the Interconnect Diagram. was approved for substitution as 2 GPWS
by retum letter on July 16, 1980.

There was no documentation round during the investigation that the
FPA-80s instailed in the Flagship fleet conformed to the provisions of the 1980
coordination between Collins and the FAA Wichita, Kansas, EMDO, allowing
Substitution of the FPA-80 for a GPWS.” There was no record of any exemption or ' —
waiver granted to Flagship to allow substitution of the FPA-R0, as instalied, for a
GPWS. The equipment was installed by Jetstream, during production, in
accordance with Flagship's order. On September 1, 1993, Flagship scnt a letter to
the FAA principal avionics inspector (PAI), stating. in par, as follows:

In accordance with FAR 133.153 (b} (1), this letter is 1o request
FAA acceptance of the [FPA-B2] 2s an altemate 10 2 TSOG
[GPWS]. Tne Collins FFA System meets the reguirements of
FAR 135.153 (b) (2) & (3). iherefore, Flagship requires approval
from your oifice o continue to operate these aircraft without GPWS
thruy April 20, 1996. About 9 menths ags 1 contacted Mr. Phil
Akers, (FAA Washington), and Mr. Akers confimued that the
Collins FPA Syster: was and (sic) acceptable alternate to GPWS.
Mr. Akers siated that since Flagship had the FPA system installed
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we wouldnt be required to install the GPWS until the April 96
deadline.

The FAA PAl responded in a letier dated November 15, 1993, in par,

Based on information I received from Washington, guidance will be
issued accepting those systemns similar to the Collins FPA as
mesting the reguirements of 135.153 (b) (2} and (3).

Cn the basis of this approval. Flagship continued to eperate the J-3201
fleet with the Collins FPA-80 system until the accident. However, no guidance has
heen issued. The FPA-30 instailed in its fleet failed to mee: the requirements of the
Max 27, 1980 FAA lstteras follows: - ’

¢ There was no "on-off switch in the cockpit.

e Ii was determined that pilots could reduce the velume of the
aural wamings by manipuslatng the radio control boxes in the
cockpit.

e The phots had the capebility to delete the radio alitude
waming. and 100-foot interval callouis, and had deselected
them cn this flight.

» The Airplane Flight Maouzi did not include appropriate
irformation on systeat operation.

Firzlly, zlthough there was 2 waraing light mdicating system failure,
there was 1o visual means to convey warnings of excassive closure rate with temmain
or deviations below glidesiope.

Flagship has now replaced the FPA-80 in all J-3201 aircraft with

GPWS eguipment.
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2 ANALYSIS

21 Gzaneral

The flightcrew was properly certified in accordance with applicable
Fedaral Aviation Regulations and company requirements

There was no indication of any preexisting discrepancy or preimpact
mechanica! failure of the structure, systems, or flight controls of the airplane that
contribted to the accidemt. The airplane was certificated in accordance with
appropriate FAA regulations, except for the improper substitution of the FPA-80 for
a GPWS (io be discussed further in Section 2.10). Although the airplane was
maintained In accordance with the FAA-approved maintenance program, the
discrepancy in the maintenance manual, and the work cards for propeller removal
and installation, resulted in both propeilers having incorrect flight idle biade angle
settings {2lso 1o be discussed).

The air waffic services provided to {light 3379 by the RDU approach
control znd tower were routine and performed in accordance with reguirements.

Al components of the unway 5L ILS were operating properly, based
on the successful landing of the preceding B-727 at 1834 and the flight inspection of
ail compenents the following moming. Similarly, the nmway and approach lighting
svstems were operating properiy. - o

Although the weather at RDU included varisble low ceilings and
reduced visibility in light rain and fog, it was well above minimums for the
nunway SL LS approach. There were several reports of icing by pilots operating in
the RDU area at the time of the accident. but none were at appreach paitem altitude.
in addition, the crew discussed the possibility of ice, and had checked for the
presence of zny curing the descent into the RDU area. The Safety Board concludes
that there were no problems with airframe or engine ice during the approach.

The wake vortex study revealed that flight 3379 never encountered the
wake vortices from either of the two aircraft immediately preceding i,

There was a discussion between the pilots regarding an anomaly in the
engine. ang the capiain siated that it had fziled. However, the sound spectral
vsis showed 1hat the left engine continued operating.  Additionally, examination

T
EL

“

—II
Y
pipry



46

ofthe internal compenents of the engines revealed damage that was indicative of
similar rotationai velocities of the left and right ergines. Finally, damage to the
propellers, witness marks, and blade beuding were consistent with rotation at high
power. During the go-around, airplane performance was consistent with the left
engine operating at flight idle, gear down. and flaps at 20"". Data show that the
airplane could not climb in that configuration. Therefore, the Safety Board's
analysis of the accident concentrated on the crew actians, company training and
oversight, and the performance capability of the aircraftas it was operated.

2.2 Crew Actionsand Decisions

The captain was the flying pilot on the GSO-RDU leg, and initially
used proper crew resource ma-merit techniques in calling for the descent and
approach checklists. discussing icing conditions, using positive skills for transfer of
control of the aircraft. and briefing the approach procedures. He aiso advised the
S officer that he was going to remain at 3,000 feet rather than descend to
2,100 feer. which he was authorized to do (there was no obvious reason fo. ts
decision, so it was particularly appropriate that he informed the first officer of his
intention: further, he actually did nct remain at 3.000 feet fer long).

The flight tests demonstrated that flight idle power was necessary to
match the profile as the airplane descended further. After staring "'speeds high" and
then requesting the first officer to configure the aircraft with 20° flaps_and gear
down. the captain detected an IGN light. Apparently, the IGN light was the result
ofz transient negative torque condition caused by the combination of low torque at
flightidie and rapid movement of the propeller speed levers to 100 percent. At that
point he asked. "Why's that ignition light on? We just had a flameout?"’ The first
officerresponded in about 5 seconds. “I'm not sure what's goin' on with it."" After an
additional S seconds the capiain announced, "Wehad a flameout.” Following the 10
seconds Of relatively silent evaluation, the captain apparently decided that there was
a flameout In the l2ft engine. There was no discussion about the specific parameters
that 'ed him to 'he conclusion, so that the WS officer could concur. Significantly,
having reached the decision tha: an engine had faiied, there was ao attempt te
feather the propeiler and secure the engine. The first officer did not call this fact to
the caplain's atiention.

During the next 20 seconds, there was almost continuous dialogue as
the first Officergueried the aptain about his conclusions, and the captain confirmed
his conclusion. Finally, at 1833:55.9, the first officer asked. "Watta you want me to
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do you gonna continue?" The captain responded, "OK, yeah. I'm gonna continue.
Just back me up." This demonstrated that even when the first officer asked what the
captain wanted him to do, the captain did not follow the company procedures for ar,
engine failure.

In this circumstance, it IS not ciear if the first officer was really thinking
of the engine-oui procedures they shouid have been following. or merely seeking
assurance t!!  the captain had a specific plan of action. If he was concerned zbout
the failure to follow engine-out procedures, ne should have prompted the captain to
implement them If he was skeptical of the cartain’s conclusion, he should have
either challenged him by identifying specific engine indications thar the engine was
still operating, Or suggested additional tests to confirm that the engine had failed.
Additionally. the firstofficer did not report the decreasing airspeed.

The captain reversed his initial decision to continue the approach
approximaiely 4 seconds later, and announced, "'Lets go missed approach.” This
represents another decision that is puzziing. The aircraft was positioned for the
approach, and ail that was required was minimal differential power to continue the
approach. However, the aircraft, which had leveled at approximately 1,800 feet
when the engine anomaly was detected, continued to drift to the left. The rate of
turnn increased after the calt for, "“Set max power," and the airspeed continued to
decrease as he continued to maintain a relatively constant altitude of 1,800 feet.
The crew did nor properly configure .the aircraft for a single engine go-around,
leaving the left propeller at flight idle, the landing gear down, and the flaps at 2¢°.

ing chis same time interval. there were two 5tail warnings, which prompted the
firss officer to say, ""Lowerthe nose, lower the nose, lower the nose."

At this point, the captain had responded inappropriately to indications
of an apparent engine anomaly, failed to follow company procedures for engine
failure, go-around, and stail iecovery. and was about to lose control of the aircraft.
The first officer asked the capiain, "You got it?" At this time, the aircraft was
approximately 30° off course, and the captain had iiot responded to the stail warni:ig
or the first officer's comments to lower the nose. The captain failed to cope with
what was actually a minor transient anomaly. Good crew resource management
dictates that he, as the pilot-in-command, should have assured that control of the
airplane was maintained while the problem was analyzed. He hac the option of
sharing either function with the first officer, or retaining both. He could have
transferred control to the first officer, so that he would be free to asalyze the
problem, and decide on the proper course of action. Instead. he tried to do both and
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failed. He continced to attempt to fly the aircraft, unilaterally decided that there was
an engine faiiure, and neither ordered nor performed the Immediate action items
associated with the engine failure checklist. Subsequently, his decisior. -5 g0 aronrd
was nor followed by the correct flight procedures. The increasing left turn indicates
that he failed to advance both power levers, did not ccmmand flaps 16° Or gear up,
and dié not maintain adequate airspeed. If he had advanced botk powcr levels, both
engines would have responded, and the perceived emergency would rave been
resolved. Finally, the captain did not follow company procedures for stall avoidance
or recovery. He not only failed to control the aircraft. he did not request help from
the first officer. Therefore, the Safety Board concludes that the captain's improper
conclusion that the left engine had failed, and his failure to follow established
procedures, led directly to the accident

The exact motivation fer some statements by the first officer are
unknown, but, based on his reputation, it is assurned that he was applying scme
crew resource management skills to the situation, ia an effort to a=sist the captain.
For example, he asked, "'K,you got it2," when the captain decided the engine had
failed. He questioned this assessment ¢wice in the next seconds, "We lose an
engine?," "We Icse that en' left one?" but he neve: did directly challenge the
assessment. He also made two suggestions to facilitate teir situation. He
announced tha: he was (oin; to turn OR beth engine ignition switches. and then
asked, "Watta you want me to do you gonna continue?" If he kad suggested that
they either advance the left power lever to test the engine sesponse, O perform the-
engine failure checklist, there could have been a more positive result. The first
officer may hare been about to suggest one of these actions, but he was inierrupted
in midsentence, "Alright 'm gonna...,” by lhe captain's statement, "Let's g0 missed
approach.” Az this point, the siail warnings cccurred and he was focused on trying
to get the captala to lower the nose.

It is impossible to determine what control inputs were being made by
either crew member, but they had little or no lateral or directional comntrol of the
aircraft fo: the next 13seconds. During that interval the first officer asked, '"You
got it?," and made the following prompts: "Lower the nose;" and "It's the wrong,
wrong foot, wrong engine." The dual stall warning homs and positive G values
recorded by the FDR indicate that the captain induced repeated stick pusher
activations with excessive nose-up contrel column inputs. Finally, the fmt officer
said. "Here." This couia have signaled his decision to helr with rudder input,
becuuse they were 110° off heading. It could have indicated mat he was adding
power ON the leftengine, or it could have signaied his decisiontc :ake control of the
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airplane himself. Whatever the meaning, it wzs too late to recover from the extreme
descent rate that developed during the loss of control.

Although the first officer asked the captain twice if they had lost an
engine. he did not challenge the captain's erronecus conclusion with specific
information (RPM, EGT, oil pressure, etc.) that indicated it was still operating.
More importantly, he should have suggested that the captain advance the left power
lever to see if the engine was operative. Nonetheless, he did continue a supportive
role by promp:ing the captain to lower the nose as they encountered the stall
wamings during the early stages of the go-around. Finally, the evidence suggests
that he resorted to direct control inputs and power lever movement when he said,

™ _ . "..wrong foot..." and "Here." Unfortunately, these actions occurred too late for
recovery. The Safety Board believes that the first officer's actions did not directly

_lead to the accident, but his delayed assertiveness precluded an oppcrtunity to avoid
it.

2.3 AMR Eagle Seiection and Hiring Practices

AMR Eagle's application process required prospective empioyees te
complete employment history forms, and te sign civil releases giving AMR Eagle
permission {o contact previous or present employers. Such an employment practice
Is not uncommon in the industry, and is intended to check past job performance as a
means to predict future performance. Contacting former empioyers has been shown

_to ke one of she best methods for evaluating. prospective employees. The accident
captain had signed a release permitting his previous employer o respond to AMR
Eagle's inquiries. but a request was apparently not sent by AMR.

By not following the intent of its own hiring procedures that were
established to gather infommaiion on an applicant's background, AMR Eagle
precluded the possibility that it could leam that the pilot possessed questionable
aviation abilities. If Flagship had asked for, and Comair had provided. the captain's
perfommance history while at their company, it is likely that the deficiencies in the
capin’s skills would have been specifically addressed prior to his being offered
employment, This might have resulted in a decision not to hire him. But, even if
AMR Eagle had decided to make an offer of employment, a complete employment
history, In the possession of his immediate supervisor, should have made the
subsequent complaints regarding his abilities far more meaningful,
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Three times previously the Safety Board has recomimend-d that air
carriers be required to conduct substantive background checks of prospective
airmen/employees before ey are hired."" Each time the FAA has essendally
rejected this recommendation, and tie Safety Board has cia:sified ail thuee
"Closed--Unacceptable Action."

The first recommendation was issued following-a DC-9 takeoff
accident at Denver, Colorado. The investigation revealed that the first officer had
been dismissed by his previous employer because of his unsuccessful performance
after 30 hours of simulaior training, This inlormation was not obtained in the
background check performed for the airline by a contract security ccmpany. On
November 3, 1988, the Safety Board issued the followinz recommendation to the
FAA:
- - A-88-141

Require commercial operators {6 conduct substantive background
checks of pilot appiicants which include verification of personal
flight records and exawmination Of training, performance, ad
disciplinary records of previous employers and Federal Aviation
Administration safer]; znd enforcement records.

The FAA indicated thzt although it agreed witll the intent of the
recommendation. it does not believe that any berefits derived from such

regulatory change would outweigh the costs of promulgating aud enforcing the
regulatory change."

The second recomamendation was issud as a result of 2 commuter
accident at Molokai, Hawaii. This investigation revealed that Aloha IstandAir cid
not contact the captain’s previous employers, and the FAA enforcement znd
accident records were not checkzri. The two most recent employers reported that
they had already given unfavorable references to cther operators who did inquire
about the accident captain. As a result of this accident and the FAA response to
Safety Recommendation A-88-141, it was classified "Closed--Unacceptable

Safery Recommendations A-58-131, wsucd a8 a result of the Continenial Airiines, Inc.,
accident af Deaver, Celomdo, Novaonber 18, 1387, NTSB/AAR-88/09: A-90-141, issued as a rosult of the Aloha
islandAir, inc., accident on Molokai, Hawail. October 78,1989, NTSB/AARGQ/05; A-63-14, issued as 3 resall of
the Tory intemational, Inc., ¢/bf Scenic Alr Tours accident on Maui, Bawail, April 22, 1992, NTSB/AAR-9301.
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Action/Superseded” on September 25, 1990, by Safety Recommendation A-90-141.
Safety Recommendation A-90-141 was identical :0 A-88-141 except that it added
the National Driver Register as a source of background information to be checked.
The FAA indicated in its response, dated February 8, 1991, that regulatory action to
require background checks would be no more effective then voiuntary compliance.
In this response, the FAA did note thzt it had issued Air Carrier Operations Bulletin
8-92-2, "Certificated Airman Preemployment Safety Verification,” encouraging
aniines to use FAA data bases t5 verify the validity of an applicant's certificate and
safety history. Because the FAA again failed to take the recommended regulatory
action. the Safety Board classified Safety Recommendation A-90-141
"Closed—Unacceptable Action™ on October 20, 1992,

Interestingly, although the FAA rejected the recommendation, Aloha
IstandAir did mot. As a result of a newly implemented pre-employment screening
procedure. Aloha IslandAir rejected a captain who misrepresented his employment
record. That captain subsequently was hired by Scenic Air Teurs, which did not
check his background and he was involved in the accident that prompted a third
recommendation.

The third recommendation was issued following the Scenic Airlines
sightse:ing on-demand air taxi zccident on Mount Haleakala, Maui, Hawaii. This
invest'gation revealed that the captain had falsified his employment application, and
the company failed 10 conduct a substantive background check to verify his
zeronautical experience. On February 19, 1993, the Safety Board issued Safety
Kecommendation A-93-14 10 the FAA  as follows:

A-93-14

Require commercial operators to conduct substantive background
checks of pilot applicants, which include verification of personal
flight records and examination of training, performance, and
disciplinary and other records of previous employers, the Federal
Aviation Administration safety and enforcement records, and the
Natienal Driver Register.

Similarly, the FAA disagreed with the third recommendation.
contending that it was the responsihility of the airlines to verify the validity of a
pifot’s certificate. Once again, failure of the FAA to take regulatory action resuited
in the Safety Board ciassifying Safety Recommendation A-93.i4
“Closed--Unacceptable Action™ on February 22, 1994.




52

As part of its Safety Study, Commuter Airline Safety, NTSB/SS-94/02,
the Safety Board reported

The Safety Board obtained information on the types of
preemployment background checks conducted by air carriers that
participated in the commuter airline survey. Eleven of 20 airlines
(55 percent) indicated thzt they routinely check the Department of
Motor Vehicle records of pilot applicants, 14 of 20 airlines
{70 percent) request a check of pilot applicants’ accident/incident
history from the FAX, and 9 of 19 airlines (47 percent) check for
past alcchol-involved motor vehicle violations. Sixteen of

- - 20slirlines (80 percent) request and verify the professional
references provided by applicants; however, officials as many
airfines reported that, with the exception of employment dates, past
employers provide little or no information on applicants because of
fears of legal action. Of the 21 commuter airlines that participated
in the survey, 7 (33 percent) routinely include all of the above
checks N their preemployment sereening of pilot applicants.

Comair's stated policy—the nondisclosure of employee performance
infomarion—illustramthe common perception that the release of such information
(especially unfavorable information) may lezd to civil liability. The commuter study
and information from the Air Transport Association confirm that Comair's position
is typical within the industry. - -

The Safety Board notes that air carriers are required to conduct
security checks of pilot applicants prior to employment because they have
unescoried access to Security areas. The checks must include references and
employment history verification for the prcceding years. They slso conduct
preemployment screens for alcohol and drug abuse. However, then IS no
reguirement to verify an applicant’s fiight experience, safety/enforcement history,
pilot mining and performance at Kis previous employers, or any criminz! and driver
history.

The Safety Board acknowledges tile concerns within the industry about
potentiz iegal actions and other issues regarding the retention and USe {espzcially
the prevision to a third pasty} of records containing pilot performance evaiuations.
However, it should be recognized that a major pertion of zirline pilot mining
secords involve checkrides given by designated pilot examiners. Tha designated
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examiners represent the FAA during such checkrides, so the records of their work
are technically FAA records. The Safety Board believes that many of the industry
concems about the provision of records to a third party can be alleviateZ by having
the performanceftraining and checking records for airline pilots forwar® 7 1o the
FAA, similar to (he manner in which airman’s records are currently retained by the
FAA. This system would permit airlines to request pilot records directly from the
FAA and would resolve the problems faced by airlines in providing previous
emrployee records. Similarly, continuity of the recordkeeping process would be
maintained when an airline goes out of business. The Safety Board believes that
siate-of-the-art electrenic scanning, storage, retrieval, and transfer methods would
fimit the effort and costs associated with developing such a system. Consequently,
the Safety Board believes that the FAA should develop 2nd maintzin a storage and

retrigval system that contains pertinent standardized information on the quality of
piiot performance in activities that assess pilot skills, abilities, knowledge, and
judgment during training, check flights, nitial operating experience, and line checks.

The Safety Board continues to believe that airlines and the traveling
public would benefit from more availability of pertinent information on the quality of
the previous perfcrmance of applicants Jor pilot positions. Therefore, the Safety
Board concludes thai the FAA should require all airlines operating under 14 CFR
Panis 121 and 135 and independent facilities providing training to the airlines to
provide to the FAA, for incorporation into a storage and retrieval system, pertinent
standardized information on the guality of pilot performance in activities that assess
pilot skills, abilities,-knowledge. and judgment during training, check-flights, initial
operating experience, and line checks.

-In addition. the Safety Board believes that the FAA should require z2li
airiines operating under 14 CFR Pars 121 and 135 to obiain records from the FAA's
storage and retrieval system that contain pertinent standardized information on the
guality of piloi training and performance, for the purpose of evaluating applicants
for pilot positions during the pilot selection and hiring process. Of course, such a
requirement should include the appropriate privacy protections, should require the
permission of the applicant before dissemination, and should provide for sufficient
aceess 1o the records by an applicant to ensure accuracy of the records.
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241 Training Records

However, before the system discussed above can be effective,
appropriaie records on the training and performance of pilots must be developed and
maintained. For example, the cornputer-based records generated by the AMR Eagle
training center, provided to Flagship Airlines, contained an annotation of the dates
when specific required activities were accomplished, but there were no amplifying
comments regarding performance or strengths/weaknesses for reference by
subsequent instructors, check airmen, or managers. Information concerning specific
problems experieénced, if any, were either not recorded, or were destroved once
training was completed. There was not even a record to indicate when extra training
sessions were reguired. This not only - eliminated the ability to evalvate the
tndividuai's performance, it also prevented management from evaluating the
effeciiveness of its syllabus. Fusther opportunity to evaluate boti the training and
the individual ptiot was lost because AMR Eagie/Flagship did not require written
comments during a pilot's IOE or probationary year. '

By contrast, the Flag:hip training records compiled during the captain’s
training by Flagship personnel. prior 1o transfer of all maining to AMR Eagle in
September 1993, reflected cause for possible concern. The records not only
documented the captain's unsatisfaciory progress, they reflected the maneuvers
involved (single engine-nonprecision approachesMarch 24, 1992, and crosswind
takeoffs and landings, engine failures, and single engine missed approaches on
April 26, 1992). Although these records were not available at the RDU base, they
could have been reviewad by BNA management for the RDU Base Manages, or
sent to RDU via company mail for his own examination.

The capiain had demenstrated adequate skills in routine operations that
may have masked his deficiencies in some checking and oversight situations.
However, his line fiving performance caused several line pilots to speak to the Base
Manager about the accident captain. In fact, the captain had even approached the
Base Manager 1o discuss this simuation on his cwn initiative. Although the Base
Manager addressed the issues raised with the individuals making the comments, and
offered the captain additional training/simulator time, there was no evidence that he
sitempted 1o review the captain's records. If the Base Manager had reviewed the
AMR Eagle computerized training records of the captain, ke would not have found
ihe annotation of ihe failed SD3-50 waining periods (March 24, 1992 and April 29,
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1992). Also he would not have found any record of the failed J-3201 upgrade type
rating Of October 6, 1992. However, these failures were documented in records
available in the Flagship training records at Nashville and might have prompted
additional discussion/action by management. Rather than relying on a report froma
first officer, the events calling the deficient performance of the accident captain to
the attention of his Base Manager should have prompted some form of records
review, discussions with other company personnel, and possibly a line check or
check airman assessment.

The deficiencies in the company’s recordkeeping, and the company’s
failure t0 use the records it had for safety enhancement, are best exemplified by the
fact that following the accident, the Director of (EYalIO™S stated that he had not
reviewed the crew records. Moreover. although te Vice President of Operations
had reviewed the records, he was stillunaware that-the captain had failed a check
rice in the J-3201. In short, the lack of accessisility of and sufficient detait in the
pilot records apparently prevented Flagship management from reviewing the
captain‘s performance history, even when complains fran others and seif-initiated
comments from him were received. Moreaver, the deficiency in the AMR
Eagle/Flagship training records prevented Flagship management from ensuring that
pilor. problems were king addressed in training and from adequately monitoring
substandard pilot performance trends.

The Safety Board previously investigaited an accidentV? in which it

- found that the recordkeeping of 2 major airline was inadequaie to use for trend—

analysis or evaluation of an individual's performance during training. As a rosult,
the Safary Board issued the following safety recommendation 1o the FAA:

A-94-24

Review the pilot recordkeeping systems of zirlines operated under
FAR Parts 121 and 135 to determine the quality of information
contained therein. and require the airlines fo maintain appropriate
information on the quality of pilet performance in training and
checking programs.

in a response (o the recommendation, the FAA Administrator issued
Flight Standards Information Bulletin (FSIB) 94-16A, January 22, 1993, directing

T8afety Recommendauon A-94-24 wax isecd a0 2 rosall of the American Aithaes, Inc.. DO 10
0 aoeident o DullasTor Worth Internanonal Aupon, Toxas, Apnl i3, 1993 NTSB/AAR.S4/05.
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POIs to review their assigned operator’s airman training recordkeeping procedures
“...to ensure that quality control measures are adequate to maintzin appropriate
information on the quality of pilot performance in training and checking programs.”
The accident involving flight 3379 demonstrates a continuing need for positive FAA
action to enhance the quality of information that airlines retain on each pilot. The
Safety Board believes that the FAA’s response to A-94-24 is ineffective because it
does nat require operators 1¢ keep and retain data that is identifiable with individual
performance. The action taken, which is voluntary for the operator, may provide
some measure of overall training program quality control, but it would not be uszfnl
in identifying individual wezk pilots. At a minimum, the airlines should inciude
specific informai.. 2bowt the quality of the individual pilot's performance,
preferably with instne = ccoiments/evaluations, quantitative data, such as test
scores. the number of *. " ng <ucsions, and the number of unsatisfactory checks
{including maneuvers ir ixved). Therefors, the Safety Board classifies Safety
Recommendation A-5¢-24 “Closed~Unacceptable Action/Superseded™ The Safety
Board believes that the FAA should require all airlines operating under 14 CFR Parts
121 and 135 and mdependent facilities that train piiots for the airiines 10 maintain
pertinent standardized information on the quality of pilot performance in activities that
assess pilot skills. abilities, knowledge. and judgment during training, check flights,
initial vpemating expesicnce. and fine checks and 10 use this information in quality
asserance of individual performance and of the maming program.

242 Enginc-cut Training
Flagship line pilots currently receive all greund and flight training at the
AMR Eagle flight zmining center in DFW, Examination of the syllabus indicated
that both ground school and simulator trsining addressed the auto-relight system and
ithe IGN light. the engine 1orque/NTS systen. engine failure recognition, go-around
procedures, and sizli recognitionfrecovery,  Various ground and {light instructors
interviewed responded properiy 1o questions about thase subjects.

However, several line pilots. by contrast, gave varying responses
r=zarding engine failure recognition. The confusion represenicd in the line pilots’
answers reficcted unfavombly on the mining effectiveness, and at least, in parn,
prempicd Jerstream customer support (o issue ihe Notice to Opemtors that
encpharized RPM as the single uneguivocal indication of engine failure. It stated
thit low torgue and low EGT are not necessarily indications of flameout or failure.
If RPM is above 90 percent, then the engine is running. The availabifity of power
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should be assessed by advancing the power lever and checking whether the torque
responds normally.

The captain apperently did not advance the power lever to test the
operating conditon of the left engine, and this was possibly reinforced by
inzppropriate simulator training on the combined NTS/engine failure. This simulator
demonsiration aliowad the RPM 10 remain at about 60 percent on the failed engine.
Tt iine pitch condition of the unfeathered propeller created high drag that required
significant pilot control inputs until the propeller was ieathered manually. This
exercise alerted the pilot that the NTS liad failed. 1t also established the
misconception that any NTS condition, and the associated IGN light, were
connected with 2n engine failure. The actions of the captain and the answers of the
line pilots interviewed indicated that they associated the illumination of the IGN
light with an NTS/flameout condition: The Safety Board considers this a "negative
waining” situation because the training taught 2 concept that was incorrect and that
could adverseiy afiect pilot performance in a reai emergency. Although the training
scepario concludes with feathering the propelier, the captain did not follow this
procedure in the accident flight.

Another indication of "negative training” is that during single engine
missed approaches in the simulator, most pilots siated that they advance only one
power lever. This may be a direct reflection of previous wraining in airplanes i
which a zero-thrust condition (for safety reasons) had been established on one
engine in the emergency scenario, and consequently only one power lever was used
by the pilor receiving the training.  Apparentlv this practice was perpetuated in the
simulator uining because the instructors did not enforce the company procedure,
described in the Abrcrafl Operating Manual, 10 advance both power levers 1o
MBI POwer.

The CRM taining provided by AMK Zagle was thorough and
consistent with cumrent industry standards and practices. Both crew members had
received this trminine.  However. the capiain failed 1o apply it to this perceived
emerzency situztion. The first officer, by contrast, appears to have been at jeast
atiempiing 1o asser himself in the varicus questions and suggestions he made, if not
in aciions he ook or initisted. Howsever., when corrective action was not
commanded in memery iems for engine failure and go-around procedures, he did
nict verbaily advise the caplain of the appropriate company procedurss.
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2.5 Company Maintenance

The investigaticn disclosed several administrative ervors involving
maintsnarce records. Items inciuded incorrect aircraft registration numbers and a
location Where work was performed, which are considcred isolated incidents, and
the improper blade angle vaiue entered on work refzrence nrEEE, which was
corrected.

Additionally, the maintenance zction to correct the engine torque split,
described on the December 9, 1994, FCF, was inappropriate. The mechanic
attempted to comect the 10 percent split, which was in excess of the 2 percent
allowed, by moving the beta tube jocking pm one hole (the smallest possible
adjustment to the flight idle blade angle). He then made a ground nm of the engines
and reported that the torque and fuel flow values were symmetrical. ‘Unfortunately,
hie did not record the vaiues observed as the acticn he took could not have remedied
the 10 percent torque split. Movement of the beta tube locking pin one hole
changes the blade angle 0.17°, which would probably produce a torque change so
small that it would not be discernible on the gauge (less than 1 percent).

The mechanic should have reviewed the maintenance history of the
orque indicating system and checked the torque gauge and the torque signal
conditioner to determine the validity of the indication first, especialiy since the
captain did no* repert any directional control prebiem on the approach/landing. The
service historv-of the engines indicates that 2 mumber of different torque signal
conditioners have been used with this engine application because of conditiorer
signal drift. Accurate assessment of {iight idle tomue can only be accomplished
during an in-flight test using specific conditions of aititude, airspeed, configuration,

eed switch position, propeller RPM. and power lever position. Some of these
conditions were not met at the time of the torgue split observation, and the
incication is considered suspect. In fact. the pilot should have extended the FCF to
perfonn the proper in-flight check of the torque, which would have resolved the
perceived probicm.

Funher indication that tie torgue spiit was inzccurase is the absence of
comments from pilets who fiew the airplane on the subsequent 24 flights prior to the
accident. There were no commenis on either asymimetric torque indications or
directional control difficulties on landing.  Both the aiplane and engine
rmanufacturers agreed that if there was 3 10 percent differential in torque, the pilots
wouid have experienced significant thrust differential on landing.
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Although the accident captain made comments about directional
control problems experienced at GSO, en mute to RDU, there was no direct
connection between those comments and the condition observed on the FCF.
Accordingly, the Safety Roard concludes that the torque sptit condition identifiid on
the FCF was most likely an error in indication only.

2.6 AMR Eagle/Flagship Management Structure

The Safety Board examined the nature of the oversight of Flagship by
AMR Eagle, and the management of Flagship itself, to determine what roie, if any,
the organizational structure may have had in the accident. The evidence indicates
that most, if nct all, of the critical decisions governing the conduct of Flagship
operations were made at AMR Eagie headquarters by persons employed either
directly or indirectlv by AMR Eagle. These decisions addressed such areas as pilot
seleciion, pilot training, route selection, flight scheduliag, recordkeeping procedures,
aircraft operating practices, payroll, profit and loss determinations and other key
elements critical to managing the airline. Nevertheless, Flagship (like tie other
AMR Eagle carriers) opersied under its own cataficate in accordance with FAA
requirements,  FOr example. pilots reported o base meregers who performed the
duties of chief pilots. X Director of Operations supervised the base managers, and a
Vice Prosident of Operations oversaw the performance of the Director f
Operations. N accordance with FAA requirements, these individuals were
responsible for assuring that flight operations were conducted safely and m
compliance with FAA regulations, - T

However. the evidence indicates that major decisions regarding
Flagship operations originated at AMR Eagle’s DFW headguartess. For example. in
response 1o the (emporary suspension of the sirworthiness certificate of the ATR 42
and 72 aircraft of z sister airline. AMR Eagle shifted aircraft across the various
carriers’ structures and routes. Flagship's J-3201 operating handbook was rewritten
to standardize it with those of the other AMR Eagle operators, a decision made at
DFW by AMR Eagie personnel. In addition. flagship's recordkeeping system was
developed, coordinated. and implemented by AMR Eagle personnel based & DFW.

The fact that the major decisions affecting Flagship operations were
made by AMR Eagle personnel at DFW who were not directly involved in Flagship
operations did not adversely affect safety of line operations at Flagship. For
example, the ineffectiveness of Flagship management in its oversight of the captain
does Not appear to have resulted from my action taken or decision made by AMR
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Eagle. The evidence suggests that the decisions »rd actions of the RDU base
manager With regard to this captain were independent of AMR Eagle management.
Consequently, the Safety Board does not believe that the organizational structure of
Flagship and its relationshipto AMR Eagie was a factor in thii accident

2.7 FAA Oversight

In response io the unique organizational siructure of AMR Eagle and
the rejated carriers, the FAA developed a unique methad of oversight of the
operation Of the AMR Eagle carriers. Each principal inspector. when dealing with
matters of compliance within the specific carrier, dealt directly with the appropriate
personnel from that arrier. The principai inspectors dealt indirectly with AMR
Eagle through the FAA focal point coordinator (FPC). This individual had no
oversight responsibiiity, but was to facilitate "Interaction among %he principal
inspeciors Of the four carriers and the AMR Eagle manasement. His duties were
administrative in nature, gathering and distributing information to al appropriate
personnel.

The organization of the FAA's surveillan:e of Flagship and the AMR
Eagle carriers, although seemingly cumbersome and «wkward, may in some ways
have enhanced the quality of the surveillance. The FI'C, a full-time specialist, was
dedicated to facilitating interaction between the individual inspeciors and any single
AMR Eagle entity. or the entire organization. At the same time, other inspectors
were woi ing full timé oversesing training and checking en each of the aircraft
types condey 2d ai the training center. Tie unique structure also provided. I pair,
redundant oversight, since manual changes were reviewed independently by four
scparate inspectors instead of just one. The separation of responsibility for
operation and mining also allowed the inspecter to concentrate exclusively on
either MiNing or operations.

ilowever, there was ONe negative aspect of this organization. The
individuzi principal inspeciors did not inienct with the critical decisionmukers at
AMR Eagle, the people who were, in effect, directing the operations of the four
carriers. Rather, the FPCLu purely udministrative position. served as the incividua
interacting with AMR Eagle.  Additionally. the nature 0l this interaction was
primacily fimited to the exchange of cor.  -ondence. As aresult, the FPC insulated
boih entities from direct personal involveu.ent. By contrast, intraditicnal oversight
activity. FAA inspectors are in daily contact with those persons Who ure the key
decisicnmakers,  Effective oversight depends on both 3 minimum frequency of
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individual surveillance, and an ongoing interpersonal relationship between the
inspector an3 the critical decisionmakers of the operator. This relationship enables
the inspector to gain an understancing of the corporate culture, as well as the
reasons for corporate actions--an understanding that may- not be developed
otherwise. Such a personal relationship can facilitate a proactive relationship
between ihc FAA and the operator, better than one in which all communication is
accomplished by correspondence through an intermediary. Finally, an ongoing
personal relationship between the principal inspector and the operator’s
decisionmakers enables the inspector to obtain a personai commitment ;o the highest
standards of safety from the carier. It is highly unlikely that an inspector could
foster such 2 commitment from his assigned camer through correspendence without
the personal invoivement. Therefore, the Safety Board believes that the FAA should
review the organizational structure of its surveillance of AMR Eagle and its camiers
with particular emphasis on the positions and responsibilities of the FPC and
principal inspeciors, as they relate to respective carriers.

238 Inappropriate Flightcrew Responses to Engine Anomslies

The Safetv Board panticipated in the investigation of an accident
involving an epgine anomaly in a Saab 340B, Schiphol Airporr, Amsterdam, the
Netkerlands, on April 4, 1994, That investigation is being conducted under the
jurisdiction of the Netherlands Avistion Safely Eoard. and the-final report has not
vet been released: however, certzin similariiies between the two accidents do exist.
The flighicrew of the Sazb observed the right engine low ol pressure waming light
without any confirming evidence of an actual malfunction. The captain elected to
return 2nd Iand at Schiphol. the main maintenance base. The fiightcrew reduced the
power t¢ flight idle, in accordance with the appropriate checklist. They also
discussed the single engine procedures. There was no further guidance, either in the
manuals or training, regarding the use of flight idle during the approach.

Although the captain was experienced in the Saab, he was reiatively
inexperienced in totai time. He was trained in the simulator and had not participated
in engine out tmining in the airplane. Prior to the cerification of the simulator,
when engine out training was conducied in the airpane, the engine failure was
simulated by reducing power on the "dead engine™ to 15 percent thrust. T’ power
was required to establish a zero thrust condition and offset the drag of the
windmilling propeller. On April 26, 1994, the Netherlands Aviation Safety Board
issued a waming. endorsed by the Rijks Luchtvaan Dienst (RLD, the centificating
agency of the Netherlands), in past. as feflows:
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WARNING

Piiots should realize that the propeller of an engine in (flight) icle
may produce considerably more drag thar the propeller of an engine
which has been shut down and feathered.

If for any reason it has been decided to fly the approach with one
engine at idle power and the propeller not feathered:

1. The affected engine should be set 2t a power - or torque
setting, at least sufficient to overcome. any extra dray
{ref. zero-drag setting for simulated single-engine training}.

t~t

The decision {0 Keep the engine at a seiting around zerc;dmg
implies that 2 one engine out approach should be made. This
should be rezlized curing the approach preparation. The
prepamtion briefing should at l=ast include the speeds and
flap sertings to be used according to the one engine
mcperative approach. ianding. and go-around procedures.

In May 1995, the FAA circulzted draft Advisory Circular (AC) 39.XX.
"Continued Airworthiness Assessiments of Turbine Engines, Propeilers, and APUs.”
for public comment. It is expected 1o be issued In the spring of 1996. Appendix 2
of the AC provides 2 listing of 3ir carrier accidents and incidents that involved
propulsion sysiem safety hazards. This document defines 2 “propulsion system pius
crew” evemt as one that initiated from 2 single propuision svstem malfunction that
should not have caused a problem, compounded by inappropriate crew response.
The FAA reporied that 32 of these events occurred berwesn 1982 and 1991, with
consequences ranging from severe (fatal accidents and inuli losses) o serious (such
s an Icbiiny 1o ciimb more thea 1.000 feet sbove temain elevation).

Of the 32 propuision sysism pius crew events, 18 (56 percent) iaveived
turboprop aircrafl. The following exampies, as cited in the FAA AC {appendix Z,
p- 19, are Hustrative of the twrbeprop-related events:

Lost one engine and crew  inadvenantly feathered other
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On descent. crew shut down right-hand engine but inadvertently
shut down left-hand engine also, aircraft struck electrical lines -

fazal.

Crew shut down left-hand sngine for fuel leak. Aircraft stalled
! km from runway and crashed, {atal.

None of the cited zvents exactly match the accident sequence of
Asnzrican Eagle flight 3379, However. in the more gensral sense, each flighterew's
aggravation of 2 benign engine conditicn demenstrated that the performznce of flight
3379 flightcrew was not an isolated event. The Safety Board believes that the
repeiitive pattem in propuision system plus crew events, of which this accident is a
pasi, warrants further comrective action at an industry-wide level.

£ atmie ancidaems sl Adad stea
1 T3ROS eriatedd A

o

Cicumsiances © fiightorew's confusion
about engine cpemting siatus and their mmadequate response to 2 perceived engine
fmilure In 3 reduced power condition. The Szlety Board believes that the FAA
should publish advisery material that encourages air camriers to train flightcrews in
the ideniification of and proper response 10 engine failures that occur in reduced
power condiiions. and in other situztions thal are similarly less clear thun the
traditional engine fuilure at tukeolf decision speed.

29 Flight Profile Advisory System

The AMR Eaglke tmining was inadeguate with respect to the FPA-80
sysiem. Information reguired by 14 CFR 133,133 was not available in the airplane
flight manuzl, and only marginal sysiem information was included in the ground
school. Akhough a more thorough description was incerporated in the Jetsiream
3200 Mainienznee Manual. the line pilots do not have this manuzl available to them.
Moere importantiy., the system, as mstalled on the Flagship fleet. did not meet the
reguirements of 4 CFR 135,133, The FPA-80 did not have a visual means of
warning the pilat of excessive closure mtes with femain or deviations from the
glideslope.  In addition. dw provisions identified in ihe FPA-80 interconnec:
Dizgram that were reguired for approval were neither incorporated in the systems as
instalied on the Flagship tleel. cor were they mentioned in the 1993 correspondence
segking coniinuing zpproval of the FPA-80 as 2 substiiute for a GPWS.

The Safery Boord does not beligve that the absonce of a GPWS or the
smproper inszilstion of the FPA-RQ system centnibulew (o e cause of this accident.
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However, the instailation of a GPWS, or an approved alternat: system, is essential
to safe operation in the air carrier industry today. This siwation raises questions
about management of Fiagship Airlines, and the oversight of Flagship by the FAA.
‘The Safety Board is concerned that other operators of the J-3201 and similar aircraft
may be operating without the protection of a GPWS or equivalent.

2.10 Physiclogical Factors -

Alhough the captain had iaken sick leave for the 3 days prior to the
accident, information from his roommates indicated that he was in gcod health the
day before and the day of the accident. Similarly, those who saw him during kus
duties-descrilad him as appearing normal. Also, there were no statements or sounds
on the CVR suggesting that the captain was sick. The presence of a small amount
of chlorpheniramine in the toxicological znalysis indicated that he had taken some
antihistamine in the rccent pasi.  Although chiorpheniramine has the poiential to
reduce alertness. increase reaction time, and adversely affect perception, the
variaiion in individual metabolic rates preciuded the Safety Board from estimating
either the time of ingestion or the effect, if any, it may have had on his performance.

The Safety Board remains concemed azbout the use and misuse of
medications. both prescribed and over-the-counier, by pilots, air traffic controllers,
dispatchers and others involved in aviation ¢perziions who may be unaware of the
potential hazards many medications present.  Moreover, many in the aviation
community lack knowledge about-these hazards and the fact that medications can
remain hazardous following ingestion. With the number of medications that were
available exclusively by prescription now being distribuied over-the-counter,
accompanied by extensive mediz marketing campaigns. the Safety Board believes
that an ziready petentially hazardous situation may become worse,

The Szfety Board previousiy investigated an accident!® in which the
presence of Doth prescribed and over-ihe-counter medication was found in
crawmembers invoived in the accident. The Safety Board found that:

Various 1AA programs have made pilols well aware of the

& &

consequencss of (e chuse of jliickt diugs in aviation. However, the

B8atety Revommendation A-91-11% was isseed ay a resull of the USA#r Flight '493, Bocmg

-

737, and Skywesi Flight 5569, Farehild Metrohner, Runway Collision, Les Angeles Intemational Adspor,
February 1,399 NTSB/AAR-GLGA
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circumstances revealed by this accident indicate that all pilots may
not fully appreciate the potential dangers of many medications and,
as a result, may use them inappropriately.

Therefore, the Safety Board believes that the circumstances
involving the pilots in this accident demonsirate the need for the
FAA to undertake a special educational program about the use of
these types of drugs to reach all active pilots. Literature about the
issue provided ta pilots by their FAA Aviation Medical Examiners
may also be helpful. Such a program must cescrite, illustrate, and

_ alent pilots to the potential ccnsequences of the misuse of

legitimately  prescribed medications and  over-the-counter
preparations. it must also stress that pilots must seek and heed the

advice oF their physicians and FAA Aviation Medical Examiners
concerning tine use of ali medications they take and the effect rhat
each may have on the safety of their flight operations.

As a resuit of that accident, the Safety Board issued the following
recommendation to the FAA:

A-91-110

Fstablish a comprehensive educational program to alest pilots to the
potential adverse cffects on flightcrew performance that may zrise
from the-misuse of prescribed and over-the-counter medication.

Based on the development and issuance of an educational brochure to
be distributed to pilots. and the FAA commitment t0 an ongoing program Of
seminars, newsletiers, ond ¢ducational and advisory material for Aviation Medical
Examiners dealing with the hazards of medications, the Safety Board classified this
recommendation "Closed--Acceptadle Action™ on February 16,1994,

This accident, involving AMR Eagle flight 3379, suggests that the
FAA’s program to educate and Infom those holding airmen medical certificates
about the potential hazurds of medications may not be fully effective. Additional
effort may be needed to cducate those in the aviation community on the need to
avoid all bur & handful of approved medications for several days before flying.
controlling air tratfic, or being involved in other critical aspects of the air transport
system. The Safeiy Board will conrinue to monitor the effectiveness of the current

program.
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2.11 Wake Turbulence

Although a wake turbuience encounter does not explain the low
airspeeds and repeated aerodynamic stall warnings in this accident, the Safety Board
investigated whetnzr the accident airplane could have encountered wake turbulence
from the B-727 that was immediately ahead of it on the ILS approach. The worst
case wind investigated, 75 degrees at 17 knots, revealed that the accident flight
ground track crossed the track of the B-727 wake vortices at 1834:13. However.
the first stall waming 0N the accident flight occurred 8 seconds before this point, at
1824:05. Assuming that the vortex had not dissipated in the atmosphere, it would
be 1 minute and 40 secoads old at 1834:13, which can be considere an old vortex.
Further, in the vertical plane, the accident airplane was at a substantially higher
altitude than the wake vortices at this point.

Based on flight test data for the E-727, a desceni rate of 300 ipm was
assumed for the wake vortices, which gives a vertical separation a this poir* of 643
feet (1.743 feet vs. 1,100 feet). Furtber, because of the accident airplane's sharp
left tum, it was about 1,300 fee! hosizontally from the wake vortices when it
reached 1,100 fees.

The Altied Pilots Association proposed that the tempesature inversion
in the atmosphere might allow the vortices to maintain constant height and have
"extended persistencies.” Thy also pointed out that if the B-727 flighterew hzd not
selected landing flaps, the vertex descent raie would be reduced to 228 fpm. The
Safety Board acknowledgesthat the mount of vertical separation could be less than
that calculated In the wake vortex study. However, given the relative flightpaths of
the two airplanes and the wind conditionsthat existed a the time, the vortices that
crossed the accident ground track were generated by the 8-727 at approximately
1,500 10 1,600 feet mean sea level, which was below the altitude of the accident
airplane until it had deviated far to the west. Therefore, to encounter the accident
airplane, the wake vortices would have had to climb approximately 150 to 200 feet
instead of descending. Tnis is inconsistent with the normal motion characteristics of
wake vortices. Therefore, the evidence indicates that the accident airplane could
not have encountered wake turbulence. :
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3. CONCLUSIONS

Findings

1

LTy

s

tn

¢h

£a

B#

The flighicrew was properiy certificated in nocordance with

=

Federz! Aviztion Regulations and company procedures,

The zirplane was certificated and mainiained in accordance with
existing regulations, except for the improper insiallation of the
FPA-8G as a substitute fora GPWS.

Arr waffic conrol services were properiy performed.
Wezasher was not a facior 1z the accident.

The captain associzied the flumination of the left engine IGN
ight with an engine failure,

The left engine IGN light flluminated as a result of 2 momentary
E‘ég.a' ¢ torque condition when e propeiler speed levers were
zdvanced 1o 100 percent 2nd the power levers were at flight idle.

nere was no evidence of an engine failure. The CVR scund
specira analysis revealed thai-both propeliers operated zt
coroximazely 100 percent RPM uniil impect, and examination
of both engines revealed that they were operating under power at

b
e

The ceptain falled 1o foilow esizblished procedures for engine
fziiure identificstion, single engw approach, single engine go-

around, and szl recoverny.

Tne flighiorew  failed o manage sesources  adeguately;
spesifically. the :z;::zin did nct designats 2 pilot to ensure
zirorafl cortrol, did oot invige discussion of he sinuation. and did
not Sriel Mis wntended sctons: and the {irst officer did not assert
rumsel{ | a wmelv and effective manner znd did not correct the
coTumn's voneous staisment about engine failure.

kS
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10. Ithough the first officer did perform a supportive role to the
czpiain, his delayed assertiveness precluded an opportunity to
avoid the accident.

ii. Flight 3379 did not encounter any wake turbulence during the

approach to runway SL. or during the departure from controlled
flight.

12. AMR Eagle training did not adequately address the recognition
of engine failure at low power, the aerodvnamic effects of
asymmetric thrust from a "windmilling”™ propeller, and high
thrust on the other engine.

13.  AMR Eagle provided "negative simularor training” to pilots oy
associating the IGN ligmt with engine failure and by nct
instructing pilots to advznce both jower levers during single
engine go-arounds as reguires. by the operation manual.

12, AMR Eagie and Flagship Airlines crew training records do not
provide suificient detzil for management 1o track performance.

[5. Flagship Airlines menagement was deficient in its knowledge of
the types of crew records available, and in the content and use of
- such records. - -

16. Fiagship Aldines ¢id not obi2in any tmining records on the
accident captain from Comair.  Funther, Comair's standard
respense for employment history would not, had it been
brained, have inciuded meaningful information on training and

flight proficiency, despite the availability of such data.

A Gid net provide z. eate guidance for, or ensure
- mnstaliation of, the FPA-80 as a substitute for a GPWS on

i e Flane
H 6u’=;53i=? 5 a0QL.

Gt

The struciure of the FAA's oversight of AMR Eagle did not
provide for adeguaie interaction between POIs and AMR Eagle
management personne! who initiated changes in flight operatiens
by the individual Eagle carriers.
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32 Probable Cause

The Naticnal Transportation Safety Board determines that the probable
causes of this accident were: 1) the captain’s improper assumption that an engine
had failed. and 2) the captain’s subsequent faiiure to follow approved procedures for
engine failure, single-engine approach and go-around, and stall recovery.
Contsibuting (0 the cause of the zccident was the failure of AMR Eagle/Flagship
management to identify, document, menitor, and remedy deficiencies in pilot
performance and training.
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4. RECOMMENDATIONS

As a result of the investigatior of this accident, the National
Transportation Safety Board makes the followingrecommandations:

--to the Federal Aviation Administration:

Publish advisory material that encourages air carriers to tiain

flightcrews in the identification of and proper response to engine

failures that occur in reduced power conditions. and in other

situations that are similarly. less clear than the traditicnat engine -
failure 21 takeoff decision speed. (Class II, Priority Action)

(A-95-98) _

Review the organizativnal structure Of the FAA surveillance of
AMR Eagle and its carriers with particular emphasis on the
positions and responsibilities of :he Focal Point Coordinator and
principal inspectors. as they relute to the respective carriers.
{Class I1. Priority Action) {A-95-99)

Ensure thut all aiplanes (other than the AMR Eagle J-3201
fleet) that currently use a Collins FPA-80 in lieu of a GPWS.
under the provisions of 1+ CFR 135,153, have insiallations that
comply with Fedeml regulations. {Class 1. Priority Action) {A-
G5-100%

Reqguire ail airlines operating under 12 CFR Pans 121 and 135
and independent facilities that train pilots for the airlines to
mainiain pertinent standardized information on the juality of
pilot performance in activities that assess skiils, abilities,
knowledge, and judgment during training, check flights, initial
operuting experience, and line checks and o wuse this
informaiion in quality assurance of individual performance and
of the training program. {(Class H, Priority Action) {A-95-116)

Require ali airlines operating under 18 CFR Parts 121 and 133
and mdependent faciities that train pilots for the airlines to
provide the FAA, for incorporation into a storage and retrieval
system. pertinent standardized information on the quality of
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pilot performance in activities that assess skills, abilities,
knowledge, and judgment during training, check flights, initial
operating experience, and fine checks. (Class 1I, Priority
Action) (A-95-117)

Maintain a storage and retrieval system that contains pertinent
standardized information on the quality of 14 CFR Pats 121
and 135 airline pilot performance during training in activities
that assess skills, abilities, knowledge, ad judgment during
training, check flights, initial operating experience, and line
checks. (Class1l, Priority Action) (A-95-118)

Regquire all aislines operating under 14 CFR Parts 121 and 135
to obtain information, from the FAA's storage and retrieval
system that contains pertinent standardized pilor mining and
performance information. for the purpose of evaluating
applicants for pilot positions during the pilot selection and
hiring process. The system should have appropriate privacy
protections, should require tire permission of the applicant
before release oF the information, and should provide for
sufficient access to the records by an applicant 1o ensure
accuracy of the records. {Class 11, Priority Action) (A-95-119)

BY ""HENATIONAL TRANSPORTATION SAFETY BOARD

James E Hail
Chaiman

Robert T _Francic i}
Vice Chairman

John Hammerschmidt
Member

JohnJ. Goglia

Member

October 24, 1995
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5. APPENDIXES

APPENDIX A

INVESTIGATION AND HEARING

1. Investigation

Tne National Transportation Safety Board was notified of the accident

at 1900 on December 13, 1994. The full Go-Team was dispatched, and the
following investigative groups were formed: Operations/Human Performance, Air
TrafficContro!, Weather, Survival Factors, Structures, Powerplants. Systems, Flight
Data Recorder. Maintenance Records. Cockpit Voice Recorder, and Airplane
Performance. A separate group was formed later to conduct 2 Sound Specirum:
Sudx of the acoustic information from the engines and propellers recorded on the
CVR. Member John Lauber accompanied the team to RDU bur was replaced, for
personal reasons, by Chairman James Hall.

In accordance With the provisions of the International Civil Aviation

Organization‘sinternational Standards and Practices, Aircraft Accident and Incident
fnvestigation, Annex 13, the Air Accidents Investigation Branch, Department of

1

sansport, United Kingdom (the state of manufactur: of the aircraft) was notified of

the accident, and an Accredited Representative, with a team of advisers,

participated in the investigation

Paries 1o the investigation included the Federal Aviation

Administration. Flagship Airlines, Inc., Allied Pilots Association, Jetstream Aircraft,
Lid., Allied Signal Aerospace Company, McCauley Propellers, and the National Air

[
.

raific Controllers Association.

Public Hearing

A pubhic ixcaring was not held in conjunction with this investigation.
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APPENDIX B

COCKPIT VOICE RECORDER TRANSCRIPT

HOT Crawmember hot microphone voice or sound source

AbC Radio transmission from accident aircraft

CAM Cockpit area microphone voice or scund scurce

TWRG Radio transmission from Greensboro tower

FPAB Sound heard from aircraft mechanical voke system

GSOD Radic transmission from Greensbore departure

GSOOP  Radk: ransmission from American Eagle's Greensboro operations
RDATIS  Radio transmission from Raleigh-Durham Air Terminal information Service
RDUOP  Radio transmission from American Eagle's Raieigh-Duﬂ;am opesations.
APR-1 Radio transrission from 15t Raleigh-Disham approach controlfer”
APR-2 Radio transmission from 2nd Ralei: h-Durham approach controfier
AA1402  Hadio iransmission from American Airlines fight 1402

PA Transmission made over awcrafi public address system

THR Radio transmissy.n from Raleigh-Durham lower

q4 Scunds heard only through both pdot's hot microphone systems
-1 Yoice dentfied 25 Flel-n-Comenand (PIC)

-2 Yoice ident +d as TP

-7 Yeoice unidentiisc

Uninteitighle worg
@ Non neo et e

# Er el e
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Yo Break in continuity

i) Questionabla insertion
I3 Editorial insertion

- Pause

Note 1: Times are exprassed in eastem standard fime (EST).

Note 2 Non-pertinent conversation where noted refers to cotversation that dox s not directly
concem the operation control or condition of the aircraft, the effect of which will be
considerad along with cther facis during the analysis of flight crew performance.




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & i TIME &
SOURCE CONTENT SOURCE CONTEMT
START of RECORDING
START of TRANSCRIPT
1803:45
RDO-2 thres seventy ninv's ready.
1803.49 : .
TWRC Eugla thrae seventy nine Greensboro tower, runway five,
taxi into position and hold.
I
1803:54
Ano.2 position and hold, runway five. Eaglethree seventy nine. .5’\
1804:27 _
TWPRG Eagletlight [hree seventy nine. fly runway heading.
cleared lor takeofl.
1804:30 :
RDO-2 runway heading. cleared to go, three seventy nine,
1804:31
HOT-1 OK, you can conline.
18064:33 .
HOT-2 fows are ofl. speads are high. CAP panel is normal. lights are
on. belove takeolf is complele.
1804:37 A
LAM fsound of increasing frequancy hen clicks and then sourd
similar lo powst being applied for lakeoti] ' [
1804:44 '
HOT-1 thal laver really lags bad.




INTRA-COCKPIT COMMUNICATION |

AIR-GROUND COMMUNICATION

GONTENT ,

three seventy nine. maintain two thousard five hundrad

twe thousand five hundred, zero rine zero, three seventy

_ TIME & TIME &
SOURCE CONTENT SQURCE
1804:50
HOT-1 OK set power.
1804:55 )
HOT-2 sevenly knots, power sat hero. your aircrat.
1804:56
HOT-1 X.my aircraft,
180%5.02
HOT-1. this OE"S squirtely on takeofi.
1805:04
HOT-2 V one rotate.
1805:08
HOT OK.posilive rate. gear up.
~5:10
v o2 intransit.
1805:30
ITWRG
and lum rizht heeding zero ning zero.
180535
RDO-2
nino.
1805:38
HOT-1 OHK, Raps and flows.
1805:40
FPAB check baro aRitude, .
1805:41 i
HOT-2 flaps up. flows are on -

LL




INTIA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICAYION

TiME & TIME &
SQUACE CONTENT SOURCE ' CONTENT
1806:03
TWRG * flight Jhree, seventy nina conlact departure now and
hava a good one.
1806:07 ‘
RDO-2 goin' 1o departure. good night sir.
1806:10
RDO-2 Greensboro depurture, Eagle three seve.ty nine's, two
point two for two thausand fiva hundred. zato ning zero
on the heading.
1806:18
G500 Eagle threo sovenly ning deparlure, radar contact. chimb
and maintain five thousand.
180623
RDO-2 up lo {ve thousand, thioe savanly nine
1806 26
HOT-1 K. chamds power chib check.
1806-28
HOT-2 landing goar's up, Baps up Bows on, APR off. chmb power,
wala you want
180632
HOT-1 ah, you you need speeds high 1o gel here?
180635
HDT-2 wel we're alroady late you know 1donl, it's uh, [don) care,

vuh. ! got theee hows  shoukd have plenty of ima

8L




IRTRA-COCKMT COMMUNICATION

160459
ROT-2

180705
HOT-1

1807.06
HOY-2

1807:10
HOT-1

18074
HOT.Z

180717
HOT-2

18O7:18
HOY-4

VBOT 4D
FPAB

TIME & TINE &
SOURCE _ CONYENY SQURCE
1808.42
HOT-4

O, youcan go ninely sovon percent. Tomomow wa'l do thal
on yoAr log homa. 1™ pmke sure, make your, make you make
your fight, baat.....  don't think R roattacs too much on a ¥itde
short leg ths this. - _ _

chrdy power's sat, boost punes are off, props Syic an, oif
;ﬁmmm.mwmmmmm climb's com-
1a,

thanks.
your powses levers. walla you want me 1D giva her, Gty threa?

yeah ity thieo, and uh lale bags, ec uh, had 160 much bags.

QK.

ol

O
60721
D02
1807:40
ROO-2

eheck barp altituche.

AIR-GRGUND COMMUNICATION

CONTENT

Greansharo, three sevanty nina.

Gresnsbor ops, Eagle threa seventy nine.

)
o



TINE &

SOURCE_

INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

CONTENT

1807:46
HOT-2

100747
HOT-1

1808119
HOT-2

1808:20
HOT-1

1808:223
HOT-+

180839
HOT-2

1808:41
HOT-t

1802:42
HOT-2

1802:43
HOT1

1808:48
HOT-2

1808:46
HOY-1

1803:47
NOT.2

CONYENT SOURCE
00 10 gO.

toyes.

¥mback. | cant gel ahoid d them.
OK.

probably call you in a s xoond,

what radial are we lakit' outla herg?
dxf, he didn assign us one did ha?
ro b Vs just |

ah, zero e fiva normally.

O, U's 2e70 eighl five.

1thaught he just gave s this heading

yeah, K's uh, 2aro nine 1670 heading.

ard Greensboro ops, Eaglethinty three sevenly nine.

o8



INTRA-COCKPIY COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & IIME &

SQURCE CONTENT SOURCE CONTENT
1808 4¢ _

HOT-1 how's the temperature in the cockpil |0 you?

1808:52

HOT-2 bnte bit uly, onthe cool side. how ebout you?

1808.54

HOT-1 yeah, a iitle bt enthe cool

180855 _

HOY-2 alright. ¥ turn it up .

1809.02 i ]

GSOD Eagle tires sevanty nine. climb and maintain niner thou-
sand,

1809:06 _

RQO-2 teavin' five thousand for ninothousand, Eaglethree sev-
only nino.

1809:13 .

ADO-2 and Greensboro ops, hrea seventy nine

1809:30 ) _

ROATIS .. Raleigh/Durham international inlormalion Sera. two
tew live one Zulu weather. measured coiling fve hundred
variable overcast. visibiliv two with light rainand log.
temperature \htee seven. dew poinl tivea live. wind zoro
two zero at six. aliimeter Ihraezero threa one. remarks,
ceiling variable three hundrad feet losix hundred feet.
pamiiel ILS approaches runway tive left runway live right in
use. esad back all runway hold short instructions. advise
on indial contast, you have infoermation Sietra.......

1810:32 ]

GS0D Eagle Ihreo seventy nine. lum ten degrees right.

o0
St
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INTRA-COCKPIT COMMUNICATION:

AIR-GROUND COMMUNICATION

TIME b TIME &

SOURCE CONTENT SOURCE CONTENT
1810:34
ROO-2 ten righl. three seventy nine.
181048
ADO-2 and Graensboro ops, Eagle three seventy nine.

1811:06

HOT-2 thin)' thirty one onthe meters in Raleigh.

1811:08

HOT-1 OK. thanks.

18110

HOT-6 what oreihey calli' it? | missedit. ;

1811:13 ’

HOT-2. measuredtive hundredvariable overcast, twa miles lighltain 3

{og. thirty sevendesgrees. wind zero two zero at six. end uh, '
remarks. coiling's three hundred variable six hundred.

1811:25

HOT-I coul. OK.
1811:32
RDO-2 Greensboro operations, Eoglothirty lhree sevenly nine.

1811:56

HOT-1 ever gel ahold of them?

181187

HOT-2 naw. Tl just .eport it when | call into Raleigh.

1812:00

HOT-1 yaah.

Z8
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INTRA-COCKPIT COMMUNICATION AIR-GROUND COMMUNICATION
TIME & TIME &
SOURCE CONTENT SOURCE CONTENT
1812.02 _
HOT-1 let me ask you have you seen that MGl commercial with this
suy's is lalking lo some woman who's workin' the computer and
she's doin’ this thing about some Egyptian princess ar somn
thing and he says you two ok you two guys look the same,
and then she koks al him kinda didy?
1812:14
FPAR chiack baro altitude, check barn atitude
1812:17
HOT-2 ong o Q0.
1812:19 '
HOT-1 you haven'tseenihat? Iwas gonnaask you whnt you thougtt
they were trying t0 get at with that. you can goaheadanddoa .
cruise check.
1812:30
HOY-2 CK, kss |han a housand. uh, altimeters thirty thidy one sel !
cross checked.
1812:37 ’
HOT-1 and thirty thirty one set 0N the ieft
1812:38 )
HOT-2 boost pumps ere oHl, uh, Cruise power set, prassurization set
and chacked. cniise complete.
1812:45
HOT-1 lhank you
1812:46 _
GSOD Eagle three seventy ning, contact Raleigh one two eignt
point thres. good ovening.
1812:50

ROO-2 twenty eight three. ple~sure doin’ business with you.

8




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

that redial.

TIME & TIME &
SQURCE CONTENT SOURCE CONTENT
1812:54 ,
HOT-2 | don't know why | said that. [sound Of laughter]
1812:56
HOT-1 | don't either.
1812:57
HOT-2 Just rolled off my tongue. sounded good.
1813:02
ROO-2 good evening Raleigh. Ecgle three sevenly nine's. ni,
eighl poinl six for nine wilh Sierra.
1813:20
HOT-1 boy. the tiltt's way dl on lhat sucker.
1814:10
ROO-2 and gowd evening Raleighapproach. Eagle three sev-
enly nine level at niny thousand Siena.
, 1814:14
g APA-1 Eagls threle seventy nine, Raleigh approact,. good eve-
ning. expect runway live left.
1814:17
ROO-2 live lgls.
1814:25
HOT-I +wonder i ho knows |lhat we're still on a hundred heading?
1814:30
HOT-2 m sure he does. want me lo lell him? |
1814:33
HOT-1 yeah. if you wouldn't mind'cause normallythey haveyown on

+8




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & TIME &'
SOURCE CONTENT SOURCE CONTENT
1814:39
RDO-2 and apgsreach, three seventy nine. you want us to inter-
cept the radial or just maintain s ene hundred heading.
181450 l l N
8 1 i , i [} a~
s APRA e geventy nine él.h' just uh, you can inlerceptthe r
181453
RCO0.2 thank you. '
1014:54
FPAB {check baro allitude]
1814:55
HOT-I OK, if you'll ¢ descent check please.
0o
1814:57 pe
HOT-2 altimeters thirty thirty one set ctoss checked.
1614:59
HOT-1 ah, thirty thity one, set cross chacked.
1815:00 .
HOT-2 pressurization sot and chocked. ice protection's are ot fuel
balance is chocked, seat bell signis on, tanding dala’'s gonna
be uh. téteen and twenty one. |
1815:10 ;
HoTA 0K, reviawed.
1815:11
HOT-2 uh, reviewed, extemal lightsera on. they'lleome on in de-
scent.
1815:17

HOT-1

OK. !




INTRA-COCKPIT COMMUNICATION AIR-GROUND COMMUNICATION

TIME &
SOURCE CONTENT
1815:20
MOT-2 you want ra o Stopthere? descent complete
1815:21 .
HOT-1 thanks, # you'll take the controls, Il go ahead and do approach
brieling. :
1815:22 '
MOT-2 alright, Fve got the controls, flight controls. !
1815:40
MOT-1 OK. frequency, t's a Raleigh/Durham ILS fi e leht. frequency,
oh nine point one. 'l putthree el?hty two up for the other
%'K.haquemy is one oh nine point one for the left side.
and Ul. shitude islhreo thousand or twenty one hundred,
down ‘o five, eighty five, two hundred foot approach, |hreo
quarters of a mile W four thousand AVR, we haveit. course in- o0
L-ad isfifty tWo_tima is NOt required. missed approach is o
dnnb 10 a thousand, then clirbing left turn to twenty one hun-
dred, via three ten heading outbound to the. throe fifty one ra-
dial dl of seventeen two. uum, any questions?
1816:29
HOT4 nope,
1616:30
HOT-1 OK, | hava the fight controls. '
1816.31 [
HovT-2 your condrots. ! :
1818:33

HCY-1 thanks.




INTRA-COCKPIT COMMUNICATION

AR-GROUND COMMUNICATION

TIME & TIME 6
SOURCE CONTENT SOURCE CONTENT
1816:58
HOT-1 yeah. | don't know what MClwas gettin' at with Ihat commercial
whether 'cause the guy said, you two guys kook alike referring
to thai, Egyptian princess @ whatever, end she was like taking
i assexual haras. nent, ‘cause she just kinda pts her head
downand keaks like you know this big pout on'har tace like
how, how frustrating # is to bo a woman ¢ som', ! don't know.
the commercial really turned me off. | just wondered ifyou'd
seen il, YOU know.
1817:22
HOT-2 yeah. Isaw Ihat uh. Joe Monlana playin' quarterback for the, he
has e. he's dreaming.
1817:29
HOT-1 ¢h yeah
1817:30
HOT-2 or hegelshit, he ha's quarterback and he's Jonna pass the ball
and ha locks up in the stand and he sees this big fat Sumo
wrestler starts goin' uhuh and his fat starts jiggling.
1817:38
HOT-I yeah,
1817:39 _ .
GSOO0P thifty three seventy ning, this IS Greensboro, do you
copy?
1817:42
RDO-2 et and clear there. how do you hear ts?
1817:46 |
! GSOOP guys, sofry # took (me) so long to yet back te you. you
got some times for me?
1817:49 _
HOT-2 yeah wafta you want? ** the times again?

L8
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TIME &

INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

CONTENT

asaah, {'s goln' to havel o befifty three, und oh three.

fifty three and ch three, OK thanks. you guys have a

00 if you can give that lo uh uh, you know fha bags or
something like that, Saaf you can work that out,

TIME &
SOURCE CONTENY SOURCE
1017:52
HOT-1 ah, fifty three, and whatever we're oft.
1817:55¢
RDO-2
1818:00
GSOOP
guod night.
1818:04
RDO-2
18181
GSooP OK. thanks guys..
1618:12
ADO-2 bye.
1818:30 ‘
HOT-2 anyway. so he te sees 'his lat guy jiggling so he kinda goes
oooch you know he k i n distracts him and somebody cemes
frum behind and Klondikes him and just knocks himowt. and
he's.and he"sin a drsam and the naxt thing ye know he"sir a
Jat's undorm.
1818:44 '
HOT-1 oh yeah. '
1918:44
HOT-2 [sound or laughter)
1018:45 !
HOT-1 yeah, | hadn't seen thal ona.

88




L OYIME &

i

INTRA-COCKPIT COMMUNICATION |

TIME &

AIR-GROUND COMMUNICATION

. _SOURCE _CONTENT SOURCE CONTENT
1 51 B:46 ' N
HOT-2 it's funny s hell,
1818:48 ) ' '
HOT-1 - getlin’ a Intle bit ~* ca out there, aren’t you? just like lrace.
1818.52 : | |
HOT-2 just a trace, yesh,
181853
HOT-1 cool.
1818:58 _
HOT-t you're nol a werewol! are you? | se@ the moon up there,
1819:00 ‘
HOT-2 yoah, actually s a !ul meon "*? ** nol even n# ham on thal,
Maybe just a ** bt not a**,
182i19:21
HOT-1 yeah, wa'ro uh, three uh, you wouldn't mind writing the flight
number thare, woukl you?
1819:24
HOT-2 what's thal?
1819:25 ‘
HOT-1 you weukdnt mind puttin’ the flight number there would you'?
1819:33
APR-1 American fourteen zero two, fly heading 2ero two zero,
doscend and mnm!gun elght thousand.
. 1819:37 ' ;
AA1402 zaro two zero, eight thousand, American fourteen oh two,
;
1810:44 : .
HOY-y thank you.

68




TIME &

INTRA-COGKPIT COMMUNICATION |

AIR-GROUND COMMUNICATION

SOURCE CONTEHT TSIQM!EB‘QE CONTENT
1819:46
ADO-2 Rateigh ops, Eagle thinty three seventy nine, is about
twelvn out.
1819:53
RDUOP copy thirly three seventy nine. you'll park in Juliet. I'm
showin' you goin' back out to Greenville. sama phne,
nine one aic..
1820:00
. RDO.2 OK. Juliet.
1820:18
HOT-2 what's the inbound tadial to uh..
1820.22
HOT-I the 1L.57?
1820:23
HOT-2 no, to uh, rero eight 7er0 live, isit also the iwo saventy, two
severty e isn't it wlo uh. RED?
1820:31
HOT-t no, 1 dont think they malch or anything fike that,
1820:34
HOT-2 uuh.
1820:35
APR-1 Eagle thras seventy nine, ar¢ you in the tum direct Ral-
eigh? ‘
1820.36
HOT-2 yealy, §' that's whet Fm saying
‘ 1820:38

RDO-2 that's affirmative.
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INTRA-COCKPIT COMMUNICATION l AIR-GROUND COMMUNICATION

TIME b TIME & T
. SOURCE CONTENT SOURCE CONTENT , , =~~~ %
! . m—
1820:40
‘HOY-9 OK, wazu that us?
1820:41 _
APR-1 Eagle three seventy nine. lurn right heading one eight
zeru. _
182042
ADO-2 one eight zoro.
1820.43 _ ! o
HOT-2 that's what | mean. it's not direct. wa're on the, we viere :
cleared for Viclor three len. :
1820:48
HOT-1 yeah, but I just gave us tha eighty five degree radial. | don't...
i don, huh., ***,
1820:51
HCT-2 “* course.
1020:52
HOT-1 tuh?
1820:53 ] .
HOT-2 isn't that part of the 1, as liled? ;
i
182055
APA-1 fourteen Zero two reduse speed tiow to ona oight zero
1820:58
HOT-1 um, | don't think so, and you can g0 ahead end de appreach
check. we'll check about it on the greusd, but uh,
1821:00

AA1402  one eighty, American fourtean oh two.

!6



INTRA-COCKPIT COMMUNICATION ! AIR-GROUND COMMUNICATION
TIME 6 TIME &
SOURCE CONTENT SOURCE CONTENT
1821:02
HOT-2 alright. flight instruments and radios set and checkedon the
right
1821:02
AA1402 fourteen oh two, are we gonna do downwind tonight or
we gonna be able to Intercept.
1821:05
HOT-1 se! and checked on the left.
1821:08
APR-1 fourteenohiwa it's prebably gunna be a baseforya. |
| nead to get your speed back though to {ollow traftic,
1821:10
HOT-2 ** eppmach briefing? approach briefing? i o
1821:13 it
HOT-1 uh, it's complete i
1821:15
| .HOT-2 boost pumps and ctossfeeds ere on. pax brieting to go, I'li be
: uh, eppmach complete.
18241145
HOT-! OK. oh. Isae what you're talking about..
182121
APR-1 Eagle three seventy nine, turn right heading uh, two zero
zero.
1821:24
ROO-2 Ihreo seventy nine. two zero zero.
1821:28
HOT-2 . yeah"causa,it's Inethree tenand it dog legs.




TIME &
SOURCE

INTRA-COCKPIT COMMUNICATION

CONTENT

AIR-GROUND COMMUNICATION

1621:31
HOT-1

1821:36
HOT-2

1821:38
HOT-1

1821:40
HOT-2

1821:42
HOT-1

1821:43
HOT-2
1821:45
HOT-1

1821:48
HOT-2

1821.48
'HOT-1

1621:49
HOT-2

1821:50
HOT-1

i
we got confused betwean youendt. Iwas talking about the
zero eighl live degree radial.
yeah. we we were neves at..
alright. Victor ton whal it, three ten whal is..
threa ten's the one oh eighl so we weran't even on it, yeah.

OK.

OK, yeah you're, i didnt know what was goin' on there. |
thought 1ha zero eight five was the %'ctor three terr.

I
yeah, 1o.
OK. |

end uh,

that'li be elright.

you know, Idon't { don't know why he'stelling us to join on that
it we're on zero eight live we just fy zero eighl five until Ihey tell
US to tum.
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INTRA-COCKPIT COMMUNICATION AIR-GROUND COMMUNICATION
TIME & TIME &
SOURCE CONTERNT SOURCE CONTENT
1821:55
HOT-2 righl. tight.
1821:58 ‘
NOT-1 but I'm glad you brought l=Elup and everything.
1821:59
HOT-2 | think ha said weli then he came back and asked if we were
gonna godirect. | lhink. Ithink what it was is he thought we
were on the uh, airway too. ‘
1822:06
HOT-1 yaah. yeah he should paint you know.
1822:08
HOT-2 yoah. yeah, ils a combination,
1822:09
APR-1 American fourteen zero tvio, turn right headingone two
zero.
1822:11 _ I
HOT-1 'K. frequency is sel and everything OK ,thanks. |
1822:13
AA1402 one two zoro. Amoricentourteen oh two.
1822:17 |
HOT-2 OK uh. I'mgenna bo#a back.
1822:20
HOT-1 OK
1822:23
APR-1 Americanfouricen zorotwo, contact approach one three

livo pointone live. advise them of your heading.

b=




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & TIME &

SOURCE CONTENT SOURCE CONTENT.:
1822:24 o _ _ '

PA-2 [sound similar lo cabinchime] welllolks.at this lime. we're

about ten point eighl miles Irornthe RalsiglyDurham Interne-
tional aitpont. hout live minutes out. arid we're just about to
begin our approach. at this time I'd ks you lo double check
your seat betts end make sure fhey're securely fastened, ell
cafry-on iuggage stowed, iray tables inthe up and focked posi-
tion. weather tonight's N0t very good in Raleigh. it's uh. live
hundred foot overcast, two miles visipility 0ecause d rainand
feq, end lhawinds are out of the northat six mites per hour.

1822:27
AA1402

1822:29
APR-1

1822:36
RDO-2

1822:39
APR-1

I 1822:45
a00-2

1822:50
APR-1

1822:54
APR-1

thirty live fifteen. we'lldo thal. take care.

Eagle Inrae seventy nine. 1know earfier you asked ma if |
wan'ed you to join the radial or the slay on the (1eading.
which cd I tell you?

OK, it was our understanding you wanted us on the ze&to
eight five degree radial.

OK,I'm soriy lwas thinking you meant pinthe radialfrom
the uh, inbound uh, to Raleigh.

uh, I'm bony about that, yeah. uh, wo meant Ihe zero
eight live degree radial ‘cause we ware just about on it.

togel .

Eagle llight three seventy nine. reduce speed lo uh, one
eighl zero then dexend and maintain SIX thausand.

$6



INTRA-COCKPITCOMMUNICATION

AR-GROUND CONMUNICATION

TIME 4 TIME &
SOURCE CONTENT SOURCE CONTENT
1822:57
HQT-2 i back
1822:59
ADO-1 OK, a hundredand dighty knots and then down lo six
thousand six thousand Eagle three seventy ~ine.

1923:11 *L
HOT-1 and you heard that as six too, didn't you?
1823.13
HOT-2 dearly. one eighty to six thousand, yeats.
1823:15
HOT-1 yeah.
1823:16 :
HOT-2 what he Saidl one eighty ond then down to six7
1823:18
HOV- 1 yeah. but | mean, you you cleatly heard him said six ‘cause you

kinda came on light when he said it.
182322
HOT-2 yeah.
1823:23 }
HOT- OK. yeah. A was kinda, you wure kinda sayin' {m back and Iwas

Wnda. it was kinda miftied a little bit..... and we, iwa've done the

approach check, correct?
182356
HOT-2 yep.
1823:57
HOT-1 yeah. lremember you sayin’ that.
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TIME &

INTRA-COCKPITCOMMUNICATION

AIR-GROUND COMMUNICATION

TIME &
SOURCE CONTENT SOURCE CONTENT
1823:58
HOT-2 complete
1823:58
HOT-1 OK.
1823:59
HOT-2 Il leave the strobes o'l isthat alright lor you or do you want,
1824:01 h
HOTA1 surayeah. that's line. hey. at teast this way we won't iorget.
1824:06
HOT-2 righl. the only problemit it's consistent it doesn'i bother mo.
but if it's doin' the boom. boom, boom. horn like this, that's tho
stuff that gets yo because # flashes.
1824:16
HOT-1 yoah. I've tried © incorporate that into my flow now.
1824:19
APR-1 Eagle three sevenly nino. lurn righl feading two three
zoro.
1824:21
RDO-2 righl lo two lhreo <ero, three sovonly nina
16824:23
HOT-1 ..that you know when 1 ge flight director slandby. lights on, you

know, just trying 1o ndd that up lo my scan. or to you know pat-
tem. it's just that's lhofist limolve realty had € uh, ah. a first of-
ficer Ityingono kew al night uh you know whoro ye even con-
sidered turningtho lights out, and that's you know kinda just
caught me as a first timer. i

1824:45
! APR-1

Eagle three sovonly nina. contact approach ono tHree
five point ono live. good night

L6
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INTRA-COCKPIT COMMUNICATION

AIR-GHOUND COMMUNICATION -

TME & TIME &
SOURCE — e ENLT, : \ SQLIRCE CONTENT
1825:34
HOT-1 “? !
\ 1825:38 )
P . APR-2 Eagle fligtit Inree sovonly nino. reduce lo one seven zeto
e then descend and maintain three thousand.
1825:42
ROO-2 one seventy then Ihroo thousand. three seventy nine.
182549 o SR "
AP fourteen oh two, if you wanna do one eight zero, that’s
approved. : . :
FAt402 thank youvery much. lhal was our last assigned
1825:556
APR-2 Americanfourtéen oh two, you'te ten mileslrom SCHOO.
cross SCHOO at or above Ihreothousand. cleared!L.S
five left. a hundred and sighty knots 1il BARRT please.
1826:02 ‘ - o
AA1402 be glad o do thal. cleared approach, Ametican lourteen
ch two. S
1626.:07 . \ . ,
HOT-1 yeah boy, | tell you, this one is really oul ol rig. it's squitrely as
heck on takeoff sa beware of that in Huleigh. £rems to wanna
go hard {o the leh.
1826:18 l o
HOT-2 'vee[flpﬁ that's whal | seen when we were laxiing. it wanted 10 go

A'S WY | NEBaeU 10, BYUETY K 14 1Y) a join, 1 wod i
right brake just trying 1o get the nose fe tuin.

yoah, ‘
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INTRA-COCKPIT COMMUNICATION '

AIR-GROUND COMMUNICATION

CONTENT,

A —————

A

American fourteen oh Iwo. caution wake turbutence
seven fifty sovon. one o'clock six milostumin’ base to tinal

“IME & ! TIVE & |
SQURCE CONTENT i SQURCE
1826:26
HOT-2 ==
1826:27
HOT-1 you did a grant job
i 1826:28
APR-2
lor runway five right.
1826:23
AA1402 OK ,wo appreciate it.
1826:34
HOT.2 that's why Iwas wonderingif there's somathing you know, you
said it pulls to ihe teft, so | don't, there must be something
wrong with tho uh. nosewheel or something. everything looks
line *n? |
1826:45
HOT-1 W&l the torque's have a big, big split so if you're gonna kinda
like dead slick it, your gonna have good split onthe torque. |
don't remember how much it was, but uh, | don know, it might
ba the toque gaugas may be off or somelhing.
1827:28
HOT-1 how'sthe temperature now, do you feel it's geltin' a little warm
or i i jusl me?
1827:31
HOT.2 uh, #'s toasty, limaan it's comfortable. you want me lo turn it
down?7
1827:34 ‘
HOT-I 4 tiny bit wouki befine.

001




INTRA-COCKPIT COMMUNICATION

AIR-QAOUNO COMMUNICATION

t

CONTENT

TIME & TIME &

SOURCE CONTENT SOURCE

1827:39

HOT-B [sound of change in airllow] E

1827:4G

FPAR check baro ulitude.

1827:40 _

HOT-1 and wher: yon get o chance. look out the window and see if
you see any of that KC | might do ...

1827:43 _ , ,

HOT-Z veah, | was lookin' outihere. itdoesn', ), |don'j see anything
right NOW.

1827:46 o ,

HOT-I OK ,we cango ahead and <o flaps thidy tive landing. if there
was a {iltla bit oui there 'dprobably do flapstwenty.

182754

HOT% do you hava much king experience? loss than a lhousandto
go.

1827:58 )

HOT-I uh, hiand tmis. here you know, you know you don't get too
much here 1 mean lden't anyways. how 'bout your?

1828:04 ‘

HOT-2 more thant want, lused to fly My dads ono eighty two around

I'd get swo or Ihree Incheson the wing. ho'd go walk up to it
and grab it like that and go crkkkkk, pull it off and throw it. takes
a lot of icingto pullone of these ### out of tho sky, guaranteo
you that;

1826:20
APR-2

101

Eagle flight three sovonly nine, caution wnko turbulence
yous spacing on a, seven twenty sevan. lurn left heading
one niner zOro.




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & | %
SOQURCE CONTENT E%R E CONTENT
b 1828:27
RDO-2 feft one niner zero, thtee seventy nine.
1828:31 ] ! |
HOT-I caution wake turbulence, like what are we gonnado about it.
|
1828:34
HOT-2 exactly.
1628:45
HOT-1 lgot some uh, shaving creamiooking ice one time when lwas
goln' intoChatlanooga. firstoficer and| hadnever seenany-
thing that looked like*hat.... ever sge anything that looks like
thal just kinda shavingcream, foamy lookin'? |
1620:08
HOT-2 uh huh, —
o
1829:14 "
APR-2 Eagle three seventy nine, turn left hoadiny one lour zero.
1829:19
ADO-2 lefi one lour zero. Ihree seventy nine
1829:26
HOT-2 {snund of Morse code identification 'IGKK] [
1829:31
FPAB check baro altitude
I
1829:34
HOT-I lwas trying lo identify those but uh,
1829:37
HOT-2 they're identified.
1829:38

HOT-1

thanks.



INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & TIME &
SQURCE CONTENT SOURCE CONTENT
1830:05 _
APRd Americanfourtagn oh two, contact Raleigh tower one two
seven four live.
1830:09 .
I AA1402 twenty seven forty five. ses you ontho way out
1830:1'I
APR-2 seevya.
1830:29
APR-2 Eagle flight three seventy nino. cighl rom BARRT. turn
feft heading zero seven zero. join the localizer coursa at
or above IWo thousandoniz hundred. cleared ILS live
lelt.
1830:38
RDO-2 Zero sever, zero at twenty one hundredor above. cleared
for the ILS live lelt. three. intee seventy nine.
1830:40
FPA-B check baro altitude.
1830:44
HOT-I see il we canmaintain three lhousand il established.
1830:47
HOT-2 what's that?
1830:48
HOT-1 he saidat or abova, right?
1830:49
HOT-2 right.
1830:51
HOT4 OK, and could you hit approact ..
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INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & TIME &
SQURCE CONTENT " SOURCE CONTENT
183057 .

HOT-2 ¥'s armed, .
1830:59

HOT-1 OK, ** take it down a little bit.

1831:02

HOT-2 what's that? -

1831:03

HOT-1 at or above. I'm going to go ahead and keep it here.

1831:09 1

HOT-1 OK ,everything's armed. right? |

1831:11

HOT-2 yep, giide slope's alive.

1831:13 |

HOT-1 'K, at or above y wagree that | can stay at three thousand,

right?

1834:16

HOT-2 that's true

1831:19

HOT-1 ‘cause | don't want himto send anybody over top of me think-

ing 'm down at twenty one hundred.

1831:22

HOT-2 no, thal's correct.

1831:54

HOT-{ BARRT's seven DME?

1832:00

HOT-2 ah. six point nine

P01




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

CONTENT,

TIME & I TIME &

SQUACE CONTENT SOURCE
1832:07
APR.2
1832:10
RDO-2
1832:13
APR-2

1832:15

CAM [sound of beep similar to pilol changing VHF radio frequency}
1832:16
ROO-2

| 1832:18.0
TWR
;

1832:24.8
RDO-2

1832:40.5

HOT-1 I'm gonna configure at tho marker.

1832:55.9 b

HOT-I our glide slop bouncing ground a litie bit like maybe some-

g&xiy% Inthe u%,, blocl'<ir'1,g it or some{hin'?

1833:00.9 _
HOT-2 uh, littte bit o' figgling back and forth. it, probably thal seven
twenty seven down there.

Eagle flight three seventy nine, contact Raleigh towet
one two seven four live.

twenty seven forty five. yood night.

nood night.

Raleightower. Eagle three sevenly nine's with you for the
teft side.

Eagle llight three sevenly nine Raleightower, runway five
left, cleared lo land wind zero one zero el eight. traffic
three and a hall mile final seven twenty seven. .

cleared to land livo teh. three seventy nine.

SOt



'INTRA-COCKPIT COMMUNICATION

" AIR-GROUNB COMMUNICATION

TIME & . . © TIME & T
SOURCE CONTENT i SOURAGE - CONTENT
183305.1 '
HOT-1 yeah, | can see that how ii's bouncing.
1833:06.3 )
HOT-2 or it's aclually probably that guy down over the threshold.
183308.7
HOT-1 OK.
1833:10.2 '
HOT-1 go ahead. fiaps ten.
1833:13.1
HOT-2 selec’ad, indicatin' ten degrees.
1933:23.2
HOT-I lot's go ahead and go speeds high. this sucker is slooow.
183328.7 ,
CAM [éuguMn]d of increasedfrequency similar to increa?e in propeller
[
1833:29.7
HOT-I and gear down. flaps twenty.
1833:33.3 |
HOT-1 why's thal ignition lighlon? wajust had a flatne ott?
1833:38.4
HOT-2 I'm not sure what's goin' on wilh t,
1833:39.8
HOT-1 we had a flame out.
1833:40.7
CAM (low frequency boat sound similar o propollors rotating out of

synchronization starts and continues lor approximately eight
seconds]

901




TIME &
SOURCE
IR

INTRA-COCKPIT COMMUNICATION

CONTENT,

AIR-QROUNO COMMUNICATION
TIME &

183341.4
HOT-2

1833.42.5
HOT-1

1833:42.8
MOT-2

1833:43.6
NOT-1

1833:456.2
HOT-1

1833:46.0
HOT-2

1833:48.5
HOT-1

183348.2
HOT-2

1833:51.5
HOT-I

1833:54.2
HOT-2

1833:55.9
NOT-I

1833:58.9
HOT-2

'K, you got it? I
yeah.

we lose an engine?

OK. yeah.

OK,uh...

I'm gonnaturn that. ..

sae ifthat. turn on theauto ...

I'm goin'to trm on, both uh...ignitions, OK? |
OK.

we lose that en' lelt one?

yeah.

watta you want me |la do you gonna continuo?

SQURCE _ CONTENT

L01




INTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

801

TIME & TIME &
SOURCE CONTENT SOURCE CONFENT
1834:00.1
HOT-I OK, yeah. I'm gonna continue. just back me up.
182403 1
HOT-2 alright I'm gonna... )
i
1
1834:02.7
CAM {low frequency beat sound similar lo propellers rotating out of
synchronization starts end continues lor approximately three
se.onds]
1834.03.9
HOT-1 * {st's go missedapproach.
1834:05.0
HOT-2 alright, **.
1834:05.3
CAM [sound similarlo single stall weming hornstarts end continues
for 0.7 seconds]
1834:05.7
HOT-1 set X power.
1834:06.1 |
CAM [sound similarto single stall warning horn starts end continues
for 0.3seconds] ;
1834.06.5
HOT-2 lower the nose. lower the nose. lower the nose
i
1624:09.4 )
CAM [sound similar lo single stall warning horn starts)
1834:09.6
CAM [sound similar lo dual stall wsrniny horns slart]




iINTRA-COCKPIT COMMUNICATION

AIR-GROUND COMMUNICATION

TIME & i TIME &
SOURCE CONTENT SOURCE CONTENT
1834:09.8
HOT-2 you got it?
1834:10.8
HOT-1 yeah.
1834:12.2
HOT-2 lower the nosa.,
1834:13.0
CAM [unideatified rattling sound]
1834:13.2 _
HOT-2 it's the wrong, wrong foot, wrong ongine *.
1834:14.7
CAM [sound simitar to dual stalt warning horns stop]
1834:14.8
CAM [low frequency beat sound similar to propellers rotating out of
synchronizationstarts and continues for approxinatety lour
ssconds]
1834:14.9
CAM [soundsimitar to single stall warning horn stops]
1834:16.1
CAM [sound similar to dual stall warning homs star)
1834:16.3 i
HOT-B [sound of heavy breathing] i
1834:17.8
CAM [sound similar lo dual stall warning horns stop and single horn
continues) l
1834:18.2 o .
CAM [sound Smilar to dual stall warning horns start]




INTRA-COCKPIT COMMUNICATION

AIR-GROUND. GCOMMUNICATION

END of RECORDING
END of TRANSCRIPT

TIME & TIME &
SOURCE CONTENT SOQURCE CONTENT
1834:18.9
HOT-2 here
1834:19.6
GAM [sound similar 1o dual stall warning horns slop]
1634:20.2
TWR wind zero two zero al seven
1834:22.3 ;
CAM (sound similar lo dual stall warning horns staft and continues to
impact) ‘
1834:24.4
CAM (sound of impact]
1834:24.6

01t
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