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' NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20834
REVISED

AIRCRAFT ACCIDENT REPORT
Adopted: Sgotaoer 7, 1983
EASTERN AIR LINES, INC.
BOEING 727-225, N8838E

RALEIGH, NORTH CAROLINA
NOVEMBER 12,1975

SYNOPSIS

About 2002 e.s.t. on November 12, 1975, Eastern Air Lires, Inc., Flight 576
' struek the ground about 282 feet short of runway 23 at the Raleigh-Durham Airport,
Raleigh, North Carclina, bounced and touched down on the runway, then slid to a stop off
. the right side of the runway 4,150 feet past the runway threshold. The accident occurred
" during an instrument lA0O— system approach when the airplane encountered
 unexpectedly heaw rain while 100 feet above the ground. The airplane was damaged
substantially. Of the 130 persons aboard the airplane, eight were injured; one was injured
seriously-

The National Transportation Safety Board determines that the probable cause
- of the accident was an encounter with heavy rain end associated downdrafts and wind
| shear during the final stages of landing when the airplane was less then 18¢ feet above the
ground. The sudden onset of the meteorological conditions did not allow sufficient time
for the eaptain to perceive and react to the effect of the downdraft and wind shear on the
airplane's performance to stop the airplane's increased rate of descent and for the
airplane to respond before striking the ground short of the runway.

1. INVESTIGATION

1.1 History of the Flight

On November 12, 1975, Eastern Air Lines, inc., Flight 576, a Boeing 727-225,
N8838E, operated as a scheduled passenger flight from Miami, Florida, to Washington,
D.C., with intermediate stopsa Atlanta, Georgia, and Raleigh, North Carolina.

Flight 576 departed from Atlanta at 1848 1/ with 139 persons, including 8
crewinembers, aboard. It was cleared to the Raleigh-Durham Airport in accordance with
a computer stored instrument flight rules (IFR) flight plan. The flight was uneventful
until it approached the Raleigh-Durham area, where several deV|at|ons from course werg
required to circumnavigate heavy precipitation areas southwest of the sirport depicted on
the airplane's weather radar. Nb areas of heaw preeigitation ar thunderstorm activity n
the immediate vicinity of the Raleigh~Durham Airport were observed by the flightcrew,
- either visually or on the airplane’'s radar-

12-4 gnless othervwse indicsted, all times herein are eastern standard time, based on the
cur ¢look
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~ During the en route descent for landing, tke flightcrew received the Airpur‘
Terminal information Service (ATIS) 2/ report as follows: z

Raleigh-Durham Information Oscar, 2253 Greenwich Weather; estimated
ceiling, 2,000 overcast; visibility 7; light rain; temperature, 69;
dewpoint, 65; wind, 170° at 4; altimeter, 29.75. Expect LLS approach
landing runway 23. Stage 3 departures advise ciearance delivery on
1260.1 of intended heading and altitude. Advise you have 'Oscar'.

A? 1858:06, Raieigh-Durham sapproach coatrol gave Flight 576 the following revised
weather: ". ..1,000 scattered, measured ceiling 2,000 overcast, visibility - 4 miles.”

The captain, who was flying the airplane, conducted &n approach briefing
during the descent. The briefing included a discussion of thie missed approach procedure.
The flight engineer reviewed the first officer's instrument approach chart to familiarize
himself with the procedure.

At 1958:21, approach control gave the flight further clearance: ''Eastern 576, .
5 miles northeast of Leesville, 3/ contact tower 1i8.3." The first offic.r acknowledged .
the transmission and contacted the Raleigh-Durham tower.

At 1858:35, the tower controiler stated: "Eastern 576 is cleared to land.
runway 23. The wind is variable 180° at 4, and | have a Queen Air reported strong wind-
from the left about 28 kn at between 900 &1.d 1,000 — correction, — and 2 —and 1,200
feet on fine." At 1958:54, the first officer replied: "Okay, thank you sir. It looks like .
you have quite a storm coming your way.” i

The airplane intercepted the runway 23 localizer course about 7 miles f*omf
the final approach fix {FAF). The glide slope was intercepted atout 1,800 feet m.s.l. 4/%
and the airplane was flown with flaps at 30° The landing reference speed for the?
approach was 140 K1AS. During the apvroach airspeed indications were stabilized and the;
airspeed indiestor needles did not 'bounce.” The highest airspeed indication observed by : §
the flightcrew after the aircraft passed the FAF was 147 KiAS. The airplane averaged !
about 142 KIAS during the final I minute 26 seconds before impact. The average KIAS%
from tire flight data recorder readout was consistent with the airspeed callout by the first
officer of *bug pius six™ at 206006:24.

At 2U00:35, the tower controller reported: '"Eastern 576, visibility at the
airport now is a mile and three-quarters.” At 2000:43, in answer to a request by the first
officer. the tower controller stated: ™The wind right now is 190° at 5; it's been holding
pretty well at 5 kn."

At 2001:42, the local controller ard the Raleigh-Durham approach controller
assessed the airport visibility, and at 2002:07, the Raleigh-Durham approach controller
said to the local controller, "—visibilitv three quarters now. "

2/ ATIS-The continuous broadcast of recorded general infornation in selected high
activity terminal areas. "Oscar" was the phonetic designation of information being
broadcast when Fiight 576 was on the approach.

3/ Leesville - . nondirectional beacon {(NDB) which serves as the final approach fix.

3/ All altitudes are above field elevation unless otherwise indicated.
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)1 The flightcre%eTade altitude awareness calls and instrument crosschecks at

B aaddl

,000 feet and at™ 500 The Instrument check indicated that all systems were

operating normally. At 2001:37, with the airplane about 500 feet above the airport, the
first officer repeated, "Five hundred feet ground contact." At 2001:46, as the airplane
descended below the well-defined ceiling of 400 feet, the firstofficer stated, ""There's the
flashers just ahead."” The captaiii said that, following this call, he looked out, saw the
approach lights, shortly afterwards the runway threshold, and then the runway lights. He
was satisfied that the airplane was aligned properly with the runway and was at the
correct altitude to complete the approach and landing.

Flight 576 had been in light to moderate rain throughout the final approach,
and the windshield wipers had been used at the low setting. The captain called for the
wipers to be placed at the high setting at 2001:48, when the rainfall rate began to
increase. The call for a high setting on the wipers came after the first officer reported
that the flashers were in sight and after the captain confirmed that the approach lights
were in sight. The captain stated that he continued to fly the airplane with reference to
visual cues for the remainder of the fiight. The rainfall intensity varied, but the first
officer said that the visibility remained better than 1 mile.

At 2631:55, the first officer reported the runway in sight. The airplane was
about 200 feet above the runwey. The crew said that the approach Ights, threshold lights,
and runway lights were well defined and easily seen, without noticeable halo effect or
backscatter.

The captain said he increased thrust when the airplane was at 200 feet above
the runway, because he noticed that the airplane was slightly below the glide slope. This
evaiuation was made from the landing sight picture and by reference to the raw data from
the glide slope. He said he planned to levei tho airplane and to reintercept the glide
slope. He said he did not make a conscious effort to increase the airplane's angle of
attack since tie still had the threshold and runway lights in sight. Bot!: pilots noticed that
the VASI indication was a "pinkish®*color, which indicated that the airplane was below the
desired ILS glidepath.

'he flight engineer, who had been looking at his panel, scanned the fit
officer's panel and observed he position of the airplane below the glide siope.  While
deing S0, he heard the calls of the first officer that they were low and that the rate of
descent was high- However, he saw the captain adding thrust to correct the glide slope
deviation, s¢ he did not ¢all the low position of the airplane to the captain's attention. AR
flightcrew members said that although the rainfall was heavy, the runway lights remained
visible. Shortly after the eaptain began to increase power to return to the glide slope, the
first officer stated, et 2002:00, "Looks to be a little bit low.” At this point, the airplane
was just inside the middle marker, sbout 108 feet above the runway. A 20062:04, the first
officer stated, "Rate of descent too high.” He repeated the same cail st 2002:85. This
was the last cockpit comment before the initial impact at 2002:08.5.

The first officer said that he never saw a rate of deseeat during the approach
which exceeded 1,000 feet per minute (fpm). The captain said that he did not hear the
first officer's eallouts concerning the rate of descent or the airplane's position on the
glidepath.

The captain said that at 1G0 feet, the crosswind increased and he adjusted the
airplane heading to the left to maintain runway alignment- The flight data recorder
showed a 2° heading change to the left. Almost simultaneously with his course adjustment
to correct the drift, the captain lost al forward visibility 2s the windshield became
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"opaque" and the external light glare became *brilliant.” He described the situation as‘
encountering " wall of water' and, that the airplane developed an excessive sink rate; in
his words, "'the bottom dropped out." He stated that he started adding more thrust as
these events developed. However, he was unable to recall the amount of added thrust-
The captain stated that he had not considered a missed approach before encountering the
heavy rainfall. The approach to runway 23 had been routine, and the airplane was almost
to Ejheg runway threshold before any significant change occurred in the meteorological
conditions.

The flight engineer said that his forward visibility "went to nil"* and that he did
not sze any lights until the airplane passed over the green threshold lights. The first
officer said that he lost forward visibility at the 1,000~foot approach light bar and that his
visibility was limited to three or four approach light bars ahead of the airplane. He said
that he did not have any sensation of a downdraft; however, at the time, he felt
uncomfortable and thought a missed approach should be started.

The captain said that he was "caught totally unsware" by the sudden sinking of
the airplane and the loss of visibility. As he added more thrust, he "pulled bsek on the
vore 1IN an instinctive manner and almost simultaneously | feit the main gear catch." He
further stated that he knew the airplane was over the runway and in line with the
centerline. When the landing gear hi; the ground. he thought he nad caught the lip of the :
runway. As a result, he "had the thought that I did no?wan: to ry to go around.” He then -
reduced power on the engines.

The first officer and flight engineer said that the airplane continued to ;
descend aiter the captain auded thrust. The captain said the intense rain, the loss of :
outside visibiiity, the increased thrust, and the airplane's contact with the ground'
occurred almost simultaneocusly. Contact was made 282 feet short of the threshold about*:
6 feet below the runway touchdown zone elevation, at an indicated airspeed of 147 kns. :

The flightcrew believed that rhe airpiane would land on the runway, or at most °
several feet short of the threshold. The first officer beiieved th:t the airplane had made :
e premature touchdown on the runway. The crew described the first ground contact as

firm a ''stiff,” and the trave! down the runway as "rough." They believed that a tire, or
«;~es, had blown.

The ecaptain said that efter the airplane struck the ground, it continued
forward and emerged from the "heavy rain™ at the runway threshold. He could then see
the entire length of the runway. He deployed the ground spoilers and placed the Nos. 1t
and 2 engines into reverse thrust. The No. 3 engine thrust reverser had been deactivated
before this flight. His concern a? that time was stopping the airplane on the wet runway.
He did not have wheel braking end ordered the antiskid system turned of. He stated that
he did no? have directional controi problems; howevss, whiie rhe airplane's iongitudinal
axis remained aligned with the runway, the airplane drifted off rhe right side of the
runway and stopped with a pertion of the left wing extended over the runwey, about 4,150
feet from the runwey threshold. The captain pulled the fire—control/fluids shutoff handles
and turned the emergency lighting switch on.

The flight engineer wen: into the passenger cabin area to assist with the
evacuation of the passengers. He left the zirplane from the forward left ¢e~+ and found
1ne escape slide wet and very fast.
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evacuation rg os?rgglgeiét heT‘ﬂg)?t\sielr? ite&t}%aﬁoghqﬁeaggcgggggstha(} schated gt
airplane, then departed by the forward door slide.

An Eastern Air Lines Boeing 727 captain had landed on runway 23, 18 minutes
before Flight 576. The visibil’~y during the final approach was about 5 miles with light to
moderate rainfall. The captain maintained a 10° to 13° drift correction to the left. At
300 feet, he saw the VASI lights change rapidly to red. He immediately applied thrust and
pulled back on the control wheel. At the same moment, the Ground Proximity Waming
System activated. The captain regained the proper glide slope and completed the landing.
(Ij\leither pilot recalled a sudden “"seat of the pants" sensation of an increasing rate of

escent.

At the time of the accident, a commercial pilot was standing by a hangar 800
feet to 1,000 feet from the threshold of runway 23. He estimated the airport visibility as
one-half to three-quarter miles with rainshowers. The rainshowers were initially light but
rapidly increased to a moderate and then heavy rate. The winds were from the southwest
at 16 to 15 knots with gusts to 20 knots. He first observed Flight 576 about one-quarter
to one-half mile from the threshold. As he watched the airplane, he concluded that it
would not be able to make the runway sine2 it began to settle toward the ground. He
heard a 'large increase of power" and he observed the airplane at a high angle of attack.
He then saw the airplane hit the ground. He stated that a few minutes after the accident
the wind became calm. He noted about 1 inch of standing water on the runway.

A second witness, also a pilot, reported that the rainfall increased from light
to a 'hard downpour, accompanied by lightning and gusting winds.I" When he first observed
the airplane, it appeared to be on a normal approach path to runway 23. He looked away
for "only a few seconds.” He looked back and saw the airplane had *wecome t00 low for a
normal approach to this runway.” He heard turbine engines spool up and saw the airplane
level off, but the rate of descent did not slow appreciably, and he saw the airplane hit the

ground.

A pilot in a light airplane was in the runup area near the threshold of
runwsy 23 at the time of the accident. He said that just before Flight 576 hit the ground,
the magnitude of the wind gusts made it difficult for him to hold the control wheel of his
airplane. He nad only a momentary glance at Flight 576 as it slid past his airplane. He
said that the heavy rainfall obscured his vision.

The accident occurred at night, at an elevation of about 436 ieet m.s.l., and at
latitude 35° 52'N and longitude 78° 47'w.

1.2 hjuries 1o Persons
Fatal 0 0 0
Nonfatal g 8 0
Nore 8 123 0
Total 8 131 0
1.3 Damage to Aireraft

The airplane was damaged substantially.



1.4 Other Damage 4

The localizer antenna for the instrument landing system (ILS} of rui:way 05
was damaged substantially. The antenna is located about 4060 feet before the approach
end of runway 23 and is aligned with the runway centerline. Centerline monitors and
width monitors for the ILS localizer, located 260 feet before the threshold, wee
destroyed.

Five approach lights, located 200 feet before the threshold, were destroyed.

Two runway threshold lights and some blue taxiway lights on the right side of runway 23
were broken.

15 Crew Information

The three flight crewmembers were properly certificated for the flight. (See
appendix B.}

1.6 Aireraft nformation

The airplane WasS certificated, equipped, and maintained in accordance with
Federal Aviation Administration (FAA) requirements. The airplane was configured for
installation of a ground proximity warming system; however, because of a manufacturing
delay, the hardware for thisairplane had not been delivered to Eastern Air Lines-

The airplane was not equipped with an aural radio altimeter signal.

The gross weight and e¢.g. were within prescribed limits for both takeoff and
landing. At the time of the accident, about 17,000 pounds of Jet A-1 fuel was on lboad
(See appendix C.)

1.7 Meteorologieal Information

The terminal forecast for Raleigh-Durham, issued by the National Weather
Service (NWS) at Raleigh, on November 12, 1975, and valid for 24 hours beginning at 1700
was, in part:

1700 - 2200: 1,200 feet scattered, 2,000 feet overe:xst, wind -- 180°at
10 knots; occasionally, 800 feet overcast, visibility - 3 miles, light Iain,
fog; chance of visibility — 1/2 mils, thunderstorms and heavy rain
showers.

The official NWS surface weather observations at Raleigh-Durham Airport
near the time of the accident were as follows:

1955: 1,000 feet scattered, measured 2,000, feet overcast, visi J_,In‘y == 4
miles, moderate rain, fog, temperature — 67°F, dewpoint — 66 wind

160°at 5 knots, altimeter setting 29.72 inHg.

2004 - Special: Partial obscuration; estimated 500 broken, 1,500 feet
overcast, visibility = 3/4 mile, heavy rain, fog, wind — 160°at 6 knots,
altimeter setting — 2.73 inHg, runway 05 RVR — 4,000 feet variable to
6,000 + feet, rain and fog obscuring 4/10 of the sky.

PO
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. 2009 - Local: Partial obscuration, estimated 500 broken, 1,500 feet

overcast, visibility —3/4 mile, heavy rain, fog, wind — 190 ° at 8 knots,
altimeter setting — 29.73 inHg, runway 05 RVR — 4,000 feet variable to
6,000 + feet, rain and fog obscuring 4/10 of the sky, lightning in clouds
and cloud-to-ground west. Aireraft mishap.

The rainfall rate measured at the airport between 1957 and 2000 was about
7 inches of rain per hour. This rate decreased to about 1.7 inches per hour between
2001:57 and 2003:00.

ine Universal Rain Gauge was located 3,700 feet southwest of the threshold of
runway 23, and 500 feet to the north of the runway centerline. Witnesses iocated about
800 feel to 1,000 feet from the runway 23 threshold reported that as Flight 576 was on
final approach, the rainfall increased from a light, steady rain to a heavy downpour in a
short period. Witnesses also estimated the winds at 10 to 15 knots with gusts to 20 knots.

A WRS-3 weather radar set is located at the NwS station at the Raleigh-
Durham Airport. It is an obsolete system used only for Local information. A line of
eonvective activity was observed on this radar by the observer on duty at the time of the
accident. The Line extended from the northwest to the southwest of the airpori; however,
significant weather cells were not portrayed. No official reports are made or required

using information observed on this weather radarscope. This information was not
transmitted, nor was it required to be transmitted, to any other agency.

1.8 Aids to Navigation

The Raleigh-Durham Airport is equipped with an ILS for runway 23, with an
inbound course of 228° The Leesville NDB is located on the inbound course 4 nmi from
the threshold of runway 23, and is the FAF for the approach.

The saltitude at the FAF is 1,800 feet m.s.l. (1,365 feet above the touchdown
zone) and the glide slope is intercepted just before crossing the leesville NDB. The glide
slope crosses the NDB at 1,785 feet m.s.l. (1,350 feet above the touchdown zone).
Decision height for the approach is 260 feet.

There were no reported discrepancies in the navigational aids at the time of
the accident. Postaccident flight checks of the ILS, the VASL and the NDb showed no
indications of malfunctions or misalignments.

1.9 Communications

No air-to-ground communication difficulties were reported.

1.10 Aerodrome end Ground Facilities

Runway 23 at the Raleigh-Durham Airport, an asphalt surfaced runway, is
7,500 fee? long and 150 feet wide. The published elevation of the touchdown zone is
435 feet m.s.I. The runway is equipped with high intensity runway lights, medium
intensity approach iights, runway alignment indicator iights, and a type-A VASI on the left
side of the runway. Al runway lights, approach Ligts, and the VASI were illuminated at
the time of the accident.



11 Flight Recorders {

The airplane was equipped with a Fairchild Mode! A-100 cockpit voice
recorder {CVR}, Serial No. 740. The CVR was not damaged, and the tape was read out
without difficulties.

The airplane was also equipped with a Sundstrand Data Control, Model
FA-542, flight data recorder {(FDR), serial No. 1304. 'he recorder and foil medium were
undamaged and all parameter traces had been recorded clearly and actively.

'he FDR showed thet the airspeed on the final approach varied from 140 knots
to 145 knots until about 300 fee: and had increased to about 147 knots at initial impact.
The rate of descent remained fairly constant at between 650 fpm and 700 fpm until about
100 feet. During the 5 seconds. before impact, the FDR showed that the average rate of
descent was 1,260 fpm, with an airspeed of 145 knots. This airspeed and descent rate
equalled a Cight path angle of about 3°. Ground damage and marks on the ILS3 glide slope
shack indicated a glidepath angle of about 2.5° at impa~t. This angie could be produced by
a rate of descent of 640 fpm at 145 knots.

Both recorders were located in the aft section of the airplane fuselage. Data
from the FDR and the CVR were correlated into e descent profile. {See appendix D.)

1.12 Wreckage

The airplane first struck the ILS localizer antenna screen for runway 05, which
is located 400 feet before the threshold of runway 23. The top 2 feet of the paraliel
antenna screen wires were severed. The elevation of the top wire was about 430 feet
m.s.l., about 1.5 feet below the runway threshola elevation, end about 5 feet below the
touchdown zone elevation. An antenna dome was also damaged. {See appendix E.)

The main landing gear tires hit the ground first—about 282 feet short of the :
runway 23 threshold. 'he elevation of the ground marks was about 425 feet m.s.l. about
3.5 feet beiow the elevation of the runway threshold, and about 6 feet below the elevation
of the touchdown zone. Tre airplane's angle of descent between the broken ILS localizer
antenna domes and ?he ground marks was about 2.5°.

After it first contacted the ground, the airplane agsin became airborne;
however, its second touchdown point could not be determined. Because of the first ground
contact, both main landiiag gears and the No. 3 engine separated from the aircraft. These
components continued down the runway and came to res? between i 275 feet rind 1,609
feet from the runway threshold.

After its second contact with the ground, the airplane siid down the runway
and off the right side. it left the runway about 3,250 feet from the threshold. Tre air-
plane stopped about 4,150 fee: beyond the threshold and about 33 feel off the right side of

the runway.

The nose landing gear remained on the airplane; the tires were fiat. Portions
of both main landing gear support structures, the left iaboard, mid-inboard, and the mid-
trailing edge flaps; the airsteir handrails; and airstair controi access panet were found
between the point of the first grour.d contact and the runwey threshelc.
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There was no evidence of a failure of the airplane's systems, structures, or
powerplants before impact. Al of the high lift wing devices were found fully extended.
The measurements of the outboard trailing edge flap jackscrew showed that the flaps
were extended 27.5° on the left wind and 28° on the right wing. The airplane's fuel system
remained intact.

113 Medical and Pathological Information

Eight persons were injured during the evacuation. One passenger sustained a
fractured right ankle and was hospitalized; injuries to the remaining seven were minor.

1.14 Fire
There was no fire.

A witness said that when he saw the airplane strike an object short of the
runway threshold, he also saw a burst of fire of very short duration near the No. 3 engine
at the rear section of the aircraft fuselage.

According to a report of the erash/fire/rescue operation, the control tower
initiated the crash alarm at 2006 and the firs: vehicle responded at 2007. At 2008, the
control tower sent ambulances to the accident scene; three units responded.

115 Survival Aspeets

This was a survivable accident. The cabin and crew compartment remained
intact; the fuselage and cabin floor did not deform substantially.

Because ihe airplane came to rest in e level attitude, the occupants evacuated
quickly and without difficulty. The evacuation was completed in 1.5 minutes; all four exit

doors and the overwing exits were used. The four escape slides deployed properly; one
slide lighting system malfunctioned. All airplane emergency lights operated normally,

except for the unit located above the main cabin door.

1.16 Tests and Research
None.
1.17 Other Ihformation

1.17.1 Eastern Alr Lines, Inc., Flight 738

Eastern Air Lines Flight 738, another Boeing 727-225, landed at Raleigh-
Durham Airport, about 14 minutes before Flight 576. The Safety Board obtained its FDR,
read it out, and compared the traces with those obtained from the FDR readout for
Flight 576.

Both FDR altitude traces disclosed similar flight profiles until about 100 feet
above the runway surface. At that point, Flight 738's rate of descent decreased to near
zero.
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The eaptain of Flight 738 said that he was alerted to a descent below the gﬁde‘
slope by a change in color of the VASI and an aural warning from the Ground Proximity
Warning System. He took control of the airplane from the first officer and completed the
approach and landing.

1.17.2 14 CFR Part 91 — Instrument Flight Rules

With regard to descent below minimum descent altitude (MDA) or decision
height (DH), 14 CFR 91.117(b) states:

Descent Below MDA or DH No person may operate an aireraft below the
prescrived minimum descent altitude or continue an approach beiow the
decision height unless—

(1)  The aircraft is in a position from which a normal approach to
the runway of intended landing can be made; and

(2)  The approach threshold of that runway, or approach lights or

other markings identifiable with the approacn end of that
runway, are clearly visible to the pilot.

If, upon arrival et the missed approach point or decision height, or at any
time thereafter, any of the above requirements are not met, the pilot
shall immediately execute the appropriate missed approach procedure.

1.17.3 FAA Advisory Cireular N0. 91-25A

FAA AC No. 81-25A, dated June 22, 1873, "Loss of Visual Cues During Low
Visibiiity Landings—Discussion," reads as follows:

Pilots conducting instrument approaches utilize visual cues as they
become available during the approach. At the DH or MDA the pilot
should, however, be aware that due to shallow fog, snow flurries, or
heavy precipitation, these cues may be lost after descent below the DH
or MDA. [If visual cues are lost after DH or MDA, the pilot should
execute the appropriate missed epproach procedure as required by
Federal Aviation Regulations. Missed approaches, when properly
executed, involve Little loss of altitude below the altitude at which the
missed approach is "'started."

1.17.4 Eastern Air Lines Procedures

The following is c:tcerpted from the pertinent Eastern Air Lines, B-727, Flight
Operations Manual, Enroute QOperation Section (Altitude Awareness Call-outs) and B-727
Flight Manual, Normal Operations (Callouts as Required), Revision 147; dated October 21,
1975:

During approach, the pilot flying™* will call out:
When IFR:

Altitude crossing FAF (i.e., OM, VOR, ete.) above field level (AFL),
1,000 feet above fieid level.

e R 1A, SRR S
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' Any significant deviation below 1,000 feet should be announced.
Immediate corrective action will be taken, Or the spprosch abandoned.

10y feet above DH or MDA.
Minimums (DH or MDA)

*The pilot not flying will verbally acknowledge all callouts. In addition,
he will cancel the terrain warning system when necessary.

Tne second officer will serve as an additional backup. The pilot{s} not
flying will challenge the absence of ary eallout.

The following company NOTAM (Notice t0 Airmen) issued October 22, 1875,
was attached to fllght papers for every flight between Oetwober 23, 1875, and
November 27, 1975

Important all flight crewmembers review new altitude awareness esllout
proes as described in Vol. one, rev. 174, Page 4-1-12 and in the latest
revision to each airplane flight manual, ell dated 1¢/21/75. Also note
changes in pre-takeoff and approach briefings as described in norma!
operation and flight training sections of ali AFM's.

Missed Approach

By definition, a missed approach and a rejected landing are two separate
maneuvers. The procedures for execution of these two maneuvers are
identical.

To initiate & Missed Approach or Rejected Larding:

Apply takeoff thrust.

Rotate to 8°nose up - stop descent.

Flaps 25°.

Positive rate of climb - ""Gear Up."

Airspeed - V, to Vv + 10K.

Clean up as in norr%al climb.

Follow published missed approach procedure.

The following item is excerpted from the Eastern Air Lines Company
Training Manual:

—andings

B The recommended approach and landing procedures coONsists
primarily of the following:

1 Aim point or point of intended landing 1,000 feet beyond the
runway threshold.  Touchdown should occur a? & point
between 500 feet and 1,500 feet inside the runway threshold.

2. Stabilized approach from the outer marker or 1,000 feet
depending upon the type of approach being made. Gear and
flaps extended, stabilized on desired speed, rate of descent
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between 500 and 700 FPM. A rate of descent in excess of “
1,000 F°M B considered undesirable and must be corrected
prior to 500 feet =bove the field or a missed approach

executed.
118 New vestigative TedMICLES
None
2 ANALYSIS
2.1 General

The airplane was certificated, equipped, and maintained according to
regulations. The gross weight and c¢.g. were within prescribed limits during the approach
to Raleigh-Durham Airport.

The Safety Board concludes that the airplane's powerplants, airframe,
electrical and pitot/statie instruments, flight controls, and hydraulic and electrical
systems functioned properly and were not factors in this accident.

The flightcrew was certificated and qualified in accordance with company and
FAA requirements and regulations.

2.2 The \Weather

]

The weather in the Raleigh-Durham Airport area was substantially as stated in :
the XWS forecast which included thunderstorms and heavy rain showers. However, tne
actual conditions ereountered by Flight 576 were far worse than the general weather : ]
reported to the flighterew when it first contacted the ATC at the airport.

The weather over the approach end of runway 23 deteriorated rapidly as Flight
576 progressed down the approach path for landing. The rapid deterioration was
corroborated by the flightcrew statements, the observations of witnesses, and significant
differences between the weather observations taken at the airport at 1955, and those
taken at 2004 and 2009 by NWS weather observers. Moreover, a measured rainfall rate of
about 7 inches per hour between 1957 and 2000 at a point 3,700 feet southwest of the
accident site supports the statements of the flightcrew and the ground witnesses that
there was very heavy rain near the threshoid of runway 23 just before the accident.
Although the rainfall rate decreased to about 1.7 inches per hour between 2001:57 and
2003:00, at the measurement site the rainstorm was observed to move generally from
west to east. Accordingly, the rainfall rate recorded between 1957 and 2500 at the
measurement site was consistent with similar rain conditions having been encountered by
Flight 576 near the threshold of runway 23 about 2002 hours. Consequently, the Safety
Board concludes that Flight 576 encountered heavy rain, which probably included
downdraft activity and a horizontal wind shear as it descended below decision height { DH)
for landing. The intensity of the heavy rain, coupled with the suddenness with which the
rainfall increased, caused the captain to rapidly lose visual contact with the runway just
as the airplane approached the runway threshold, and he apparently did not regain
forward visibility until after the airplane struck the ground, bounced, and touched down
past the runway threshold lights.
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'.3 The Approach

The~sorrelation of the CVR and the FDR data indicate that the ILS approach
to runway 23 was stable until the airplane neared DH. The airplane had been slightly
below the glide slope just before the first officer reported the "‘flashers just ahead,” at
2001:46, and the airplane was then slightly above the glide slope until 200155, when it
returned to the centerline of the glide slope. About the time the first officer stated that
the runway was in sight, the airplane was about 250 feet above the runway elevation.
When the airplane passed through DH, it was about 5 feet below the glide slope. At
2002:00, when the first officer said "Looks to be a little bit low," the airplane was 10 to
15 feet below the glide slope, end its rate of descent began to increase rapidly. At
2002:04, when the airplane was less than 100 feet above the runway, the first officer
Called "rate of descent ico high." He immediately repeated the call. According to the
captain, he increased thrust at DH, and as the airplane started to correct to the glide
slope, the airplane entered a "'wall of vater" and continued to descend. Tne captain
continued to increase thrust but the airplane struck the ground. These actions and
conditions were confirmed by tne first officer and the flight engineer.

The evidence established that the flightcrew acquired sight of the flashers, the
approach Lights, and finally the runway lights as the airplane descended from about 380
feet S about 250 feet. Further, the runway lights remained visible to the flightcrew until
4 to 6 seconds before impact, when, while at an altitude of less than 100 feet above the
runway, the airplane entered the heavy portion of the rainstorm. Consequently, the
Safety Board concluded that the heavy rain caused the flightcrew to lose sight of the
runway imrnediateiy, while the downdrafts and horizontal wind shear associated with the
heavy rain resulted in a significantly increased rate of descent.

The Safety Board concludes that the heavy rain was accompsanied by
downdrafts and horizontal wind shear, although it was not able to calculate their
magnitude. Therefore, the Safety Board concludes that when Fiight 576 suddenly entered
the heavy rain area, it encountered changes in wind which hampered the effectiveness of
the captain's efforts to maintain a prcper descent profile during the very last portion of
the approach. Consequently, the captain probably failed to perceive promptly the onset
of the increased descent rate which resulted from the adverse winds because of the
eonctirrent loss of visual references.

Once the airplane encountered the heavy rain, the captain had very few
seconds to take corrective action. The airplane was less than 1¢G feet above the runway,
and the cap.ain had transitioned from instrument references to visual references toO
comgplete the landing. The FDR and CVR indicate that the eaptsin had between 4 and 6
seconds to correct the airplane's flight path if he was to avoid a crash. In that time, he
423 to transiticn to the flight instruments, analyze the magnitude of the situation, make a
decision with respect to landing or go-around, and initiate the appropriate control actions.
Assuminy that the captain could have reacted to the situation properly in 4 to 6 seconds,
there was the further problem of the airplane's response time to the control actions
initiated by the captain.

Studies of reaction time requirements for pilots in similar situations, by the
Safety Board and by consuitants who have examined this subject, indicate that between
25 seconds and 3.8 seconds are necessary from recognition of the even: tc movement of
airplane controls. During this period, the flightpath of the airplane, however, would
continue to respond to the adverse westher conditions until the csaptain initiated
appropriate control actions to complete the landing or 10 begin e missed approach
procedure.
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The observations of the witnesses, the statements of the flightcrew, and the‘
FDR recording of the airplane performance indicate that the captain began to react to
the effects of the changing v:eather conditions on the airplane just before impact. The
witnesses reported hearing an appiication of engine power and observed Flight 576 rotate
to a nose-high attitude. The FDR trace showed that during the last 5 s zonds of flight,
the average flight path angle was about 5% However, grouid damage and markings
showed an impact angle of about 2.5% The difference between the average glidepath
angle or' about 5° and the impact angle of about 2.5° indicates that the captain had
initiated action to rotate the airplane and that the airplane had begun to rotate.
Additionally, this maneuver was verified by witnesses. However, the airplane struck the
ground before the descent could be stopped. Consequently, the Safety Board concludes
that once the airplane encountered an unexpected heavy rainstorm and downdrafts while
less than 100 feet above the runway, insufficient time was available for the captain to
react and the airplane to respond to avoid impact with the ground.

Another factor which might have affected the captsin's perception of the
girplane’s altitude in relation to the runway was the refraction of light through the water
on the windshield. The effect of a heavy film of water on the windshield is to cause a
downward refraction of the pilot's line of sight to the runway. The FDR trace indicated
that the airplane went below the glidepath after the captain transitioned to visual cues.
This could have been the result of the approach and runway lights appearing to be higher
tnan their actual elevation. Consequently, it is possible that the captain was misled as to
the actual eltitude of the airplane and that he thought he was higher, which resulted in his
allowing the airplane to descend below the glidepath. Moreover, he was using the VASI as .
a visual reference and the limitations of the VAST would not have permitted immediate -
recognition of either the descent below the glidepath or the increasing descent rate.

The captain said that when he noted the position of the airplane below the ;
glide slope by reference to the ILS display, he added power to level the airplane and :
regain the centerline of the glidepath. About the same time, the first officer made a call ;
concerning the position of the airplane below the glide slope, followed by a call about the
rate of descent. The captain stated that he did not hear the calls of the first officer,
even though they were clearly noted on the CVE. However, since he was already aware of
the position of the airplane and was concentrating on putting the airplane back on the
glide slope, it is not likely that the calls, even if heard, would have stimulated the captain
to take more aggressive action.

2.4 Adherence to Checklist Procediures

Eastern Air Lines procedures required that the pilo? flying the airplane make
specific altitude calls and that the nonflying pilot and the flight engineer monitor the
altitude calls to further assure that proper altitude awareness is maintained in the
cockpit. In this accident, the captain made the first altitude call of 2,000 feet" at
1959:43. AL 2000:03, the captain stated "Eighteen hundred's our.. .—yep" The required
caii was the final approach fix (FAF) at 1,785 feet. It appears likely chat the captain's
altitude call at 2000:03 was the glide slope intercept altitude, while the first offic. :'s
call, at 2000:21, “glide slope cap both sides" was the actual crossing of the FAF. Alth.:gh
the captain, under Eastern Air Lines procedures, was required to make the FAF callout,
he apparently anticipated the call and was conscious of the proper altitude before the
airplane reached the FAF. Once the first officer noted the glide slope capture at the
FAF, and then reported the passing of the FAF to the tower at 2000:28, the checklist
requirement had Seen met, although it was done by the first officer rather than the
captain.
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. According to the procedure, the captain was required to make another altitude
awareness call at 1,000 feet above the airport. However, at 2000:48, the terrain warning

- system sounded, which indicated that the airplane was about 1,000 feet above the airport.
Four seconds later, the first officer said ""one thousand feet." This call was followed by
the second officer's statement of "one thousand feet.'! This again was an altitude call by
the first officer that should have been made by the captain. It was possible that the
captain was too busy or too engrossed in the approach to make the prescribed altitude
calls. However, it was also possible that the first officer made the calls as the airplane
arrived at the appropriate altitude either because he was waiting to reach that point or
because he wanted to relieve the captain's workload. In either case, although the captain
did not initiate the required calls, the proper altitude checks were made.

At 2001:34, the first cfficer called, "five hundred feet, ground contact."”
. Shortly afterwards, the captain said he had visual contact with the flashers, the approach
- lights, and the runway environment. He continued to fly the airplane with reference to
- visual references, and he did not make the required cell of 100 feet above decision
height™ or "decision height." Moreover, the first officer aid the flight engineer did not
challenge the captain's failure to make either of these callouts. Although the first
officer's calls concerning the airplane's position or the glide slope, and the rates of
~descent, as well as the captain's and the flight engineer's statements about observing the
~airplane go below the glide slope, indicate that the flightcrew did monitor the
instruments, the calls of 100 feet above DH and at DH were checklist items and should
hsve been observed by the flightcrew. The captain had begun to fly the airplane by visual
_references before he reached 100 feet above DH; however, the meteorological conditions
were marginal, and the Safety Board believes that it would have been prudent to complete
the required checklist calls, if for no other reason, in order to establish the airplane at a
'specific point and altitude in the final approach sequence. The fact that the approach was
being conducted at night was further reason for the entire checklist to be followed. Thre
checklist callouts were a backup to the flightcrew to confirm their observations of the
position of the airplane et times during the instrument approach, and as a result, were not
items which should have been arbitrarily discounted. Although the absence of the callouts
does not appear to have had an influence on subsequent events, a reminder to the captain
that the airplane was below DH might have iniluenced his subsequent decisionmaking
process. Further, although the deviations from the approved checklist did not contribute
to the accident, they indicate a lack of discipline which is not professional.

3 CONCLUSIONS

1. There was no evidence of preimpact structural failure, fire, or fligrt
control or powerplant malfunction.

2, The flightcrew did not accomplish ail checklist items which related to
altitude awareness; however, members of the flightcrew did monitor the
altitude of the airplane and the flight instrumenrs during the final
approach.

3. The deviations from the checklist did not contribute to tho accident.

4, The instrument approach was stable and uneventful until the airplane
passed decision heigh?.
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The general weather forecast was substantially correct; however, thé
localized weather encountered by Flight 576 while on final approach was
much worse than was reported on the Airport Terminal Information
Service.

Air traffic control (ATC) personnel a the Raleigh-Durham ATC facility
were not aware of the rapidly deteriorating weather conditions in time
to warn the flightcrew.

About 1957, heavy rain moved across the airport toward the approach
course to runway 23.

The weather conditions changed rapidly after Flight 576 passed decision
height.

The airplane encountered an unexpectedly heavy rein with associated
downdrafts and horizontal wind shear about 100 feet above the ground.

The magnitude of the downdrafts and wind shear could not be determined
from the available information.

The rainfall rate may have been as high as 7 inches per hour when:
Flight 576 encountered the heary rain.

The captain observed the descent below glide slope caused vy the initial:
encounter with ihe heavy rain and responded by ridding thrust.

The flightcrew lost forward visibility rapidly when the airplune entered:
the heavy rain.

The captain was not aware of the magnitude of the downdrafts and
horizontal wind shear, with the result that he initially applied the thrust
he believed necessary to maintain the glide slope.

The rate of descent increasea rapidly after the airplane encountered the
heavy rain despite the addition of thrust and the upward rotation of the
airplane by the captain.

The captain had less than 6 secondsto correct the airplane's flightpath if
he was to avoid the airplane hitting the ground.

There was Insufficient time for the captain to react and the airplane to
respond to prevent the airplane from striking the ground after the
encounter with the heavy rain when the airplane was less than 120 feet
above &hground.

3.2 Probable Cause

The National Transportation Safety Board determines that the probable cause
of the accident was an encounter with heavy rain and associated downdrafts and wind
shear during the final sieges of landing when the airplane was less than 100 feet above the
ground. The sudden onset of the meteorological conditions did not allow sufficient time
for the captain to perceive and react to the effectof the downdraft and wind shear on the
airplane's performance to stop the airplane's increased rate of descent and for the
airplane to respond before striking the ground short of the runway.
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" 4. RECOMMENDATIONS

B

As a result of its investigation of this accident, the National Transportation
Safety Board has recommended that the Federal Aviation Administration:

Issue an Airworthiness Directive to require that the seatbelt
tiedown rings on all Boeing 727 forward jumpseats be relocated so
that the seatbelt will be positioned across the occupant's pelvic
girdle at the recornmended angle with the seatpan of 45' to 56
(A-16-80){Ciess I - Priority Followup.)

Inspect the flight attendant jumpseats on all other air carrier
aircraft to insure that the seatbelt tiedowns are positioned
properly; where improper installations are found, take immediate
action to require that the tiedowns be relocated. {(A-76-81) (Class
II - Priority Followup.)

As recommended by the Safety Board in 1971, the FAA issued Air Carrier
Operations Bulletin Nc 71-9 to emphasize the common errors which are made by
flightcrews during the execution of nonprecision approaches and has recommended
practices to eliminate these errors. The Safety Board believes that the FAA's
recommended practices should apply to precision approaches as well.

Approach and landing accidents continue to occur at an unacceptable rate; this
accident, as have many others in the recent past, demonstrates either a disregard for, or a
modification of, approved operating procedures and :ax flighterew discipline. The Safety
Board has recommended to the Administrator, Federal Aviatior Administratior., several
measures to reduce the number of approach and landing accidents. However, in view of
their continued occurrence, the Safety Board reiterates its econcern and reemphasizes the
importance of flightcrews' adhering more meticulously tc epproved procedures and
regulations.

REVISED REPORT ADOPTED
BY THE NATIONAL TRANSPORTATION SAFETY BOARD'

/s/  JIM BURNETT
Chairman

/s/ PATRICIA X. GOLDMAN
Vice Chairman

/s/  FRANCIS H. McADAMS
Member

/s/  G. H PATRICK BURSLEY
Member

/s/  DONALD 2. ENGEN
Member

September 7, 1983

*The original report was adopted on May 19, 1876, by the following members of the
National Transportation Safety Board: Webster B. Todd, Jr., Chairman; Francis H.
McAdams, Philip A. Hoegue, Issbel A. Burgess, and William R. Haley, Members.



..19..

} APPENDICES
APPENDIX A

INVESTIGATION, HEARING, AND RECONSIDERATION OF PROBABLE CAUSE

1. Investigation

The Safety Board was notified of the accident about 2200 on November 12,
1975. The investigation team went immediately to the scene. Working groups were
established for operations, air traffic control, witnesses, weather, human factors,
structures, maintenance records, powerpliants, systems, flight data recorder, and cockpit
voice recorder.

Psrticipants in the on-scene investigation included representatives of the
Federal Aviation Administration, the Boeing Company, Eastern Air Lines, Inc., the Air
Line Pilots Association, the Transport Workers Union, Pratt & Whitney Aircraft Division
of United Aircraft Corporation, the National Weather Service, and the Professional Air
Trafffic Controllers Organization.

2. Public Hearing

There was no public hearing in thiscase; however, deposition proceedings were
held December 16 and 17, 1975. Parties represented at the deposition proceedings were:
the Federal Aviation Administration, Eastern Air Lines, Ine., the Air Line Pilots
Association, the National Weather Service, and the Professional Air Traffic Controllers
Organization

3. Reconsideration of Probable Cause

On October 3, 1978, the Air Line Pilots Association submitted to the safety
Board a petition for reconsideration of the probable cause in the subject accident The
petition offered new evidence concerning the accident investigation, and discussed errors
and omissions in the original report The original accident report was revised as a result
of the Air Line Pilots Association's petition
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APPENDIX B ‘
CREW INFORMATION

Captain Edward A. Barchard

Captain Edward A. Barehard, 45, holds Airline Transport pilot Certificate
No. 1327749 with ratings In the Boeing 727 and the Douglas DC-9. He was upgraded to
pilot-in-command of the Boeing 727 aircraft on November 15, 18972. His first class
medical certificate was upgraded On May 2, 1975, and was issued with a limitation to
wear corrective eyeglasses when exercising the privileges of the airman’s e« -tifizate. He
stated that he was wearing the eyeglasses at the time of the accident.

Captain Barchard’s last proficiency check was satisfactorily in compliance
with 14 CFR 121.441. His last en route competency report was completed satisfactorily
N compliance with 14 CFR 440 on December 6,1974. He had accumulated about 5,986
total flight hours, 1,724 hours of which were in B-727 aircraft. Captain Barehard had 14
hours 47 minutes of sest time before this f I i tsequence. At the time of the accident, he
had been on duty €or 10 hours 57 minutes of which 6 hours 22 minutes were flight time.

First Officer Robart F. Nicholson

First Officer Robert F. Nicholscn, 42, holds Commercial Pilot Certificat
No. 1484308 with ratings in airplane muitiengine land B-727, and instruments His f i i

class medical certificate, issued with waivers for corrective eyeglasses, was upgraded
May 27, 1975. He stated that. he was wearing tire eyeglasses at the time of the accident. }

i

Firs: Officer Robert F. Nicholson's last proficiency check was complete«i

satisfactorily on April 7, 1875. He had accumulated about 5,831 totel {light hours, of:

which about 2,939 hours were in B-727 aircraft. First Officer Robert 7. Nicholson's rest

time, as well as his duty time and flight time on this trip, were the same as Captain
Barchard's time.

Second Officer Jiles L. Robinson, Jr.

Second Officer dJiles L. Robinson, Jr., 35, holds Commercial Pilot Certificate
No. 1641970, with ratings in aircraft single engine land and instruments. He also holds
Flight Engineer Certificate No. 1808743. His first class medical certificate, issued with
walivers for corrective eyeglasses, was updated on September 15, 1975. He stated that he

was wearing the eyeglasses at the time of the accident.

Second Officer Jiles L. Robinson's last flight proficiency check as a flight
engineer was completed satisfactorily on Maren 24, 1975. He had accumulated about
3,830 total flight hours, of which about 950 hours were in B-727 aireraft. Seoond Officer
Jiles L. Robinson's rest time, as well as his duty time and flight time on this trip, were the
same as the other two flightcrew members.
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. APPENDIX C
AIRCRAFT INFORMATION
Boeing 727-225, Serial No. 20381, N8838E, was registered to Eastern Air
Lines, ne. It Was certificated and maintained I accordance with procedures approved by
tre Federal Aviation Administration. At the time of the accident, the aircraft had flown
15, 969.57 flighthours; 571 hours had kman floawn since the last major phase check.

Engines: Three Pratt and Whitney JT-8D-7

i Hours Since
Date of Manufacture Serial No. Total Time Last Overhaul
No. 1 $/10/68 655082 19,208 4 517
No. 2 3/25/66 653413 27,227 16,172

Nc. 3 3/13/64 648783 29 ,705 9,868
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" October 3, 1878

¥r. Jazes B, King, Chair=ac : _ Ll
Masiornal Trzospertatics Safery Board : ' R
837 Indcpesdence Avenue, 5.W. : :

Sastirgron, D.C. 20583

Dczr ¥z, Kirge

Ix sccordance with :be Part 831.36 of the Boazd's rTules, we are enclosing
a pecizics for recocsideration of t.he probatlie cause im'clv’ns E =9 hs*e-..
Afrlices Bzeing 727 acd.dcs* vh..:h crcurred at Raleigh, Ker Ca':r ’

This pesitiom, rn:-a:«! 3} AI..“A npresmvives S.n:il:atelv 1::vc1xed with

the accident imvestigatioz, has beez Teviewez by gost of tl‘.e ALPA t"‘*“ gal

T gos=ittee zechers and ':htrc..ozc reflects & vide range of rechuical expe....-se.-
A°F2 ha< esnended considesable Tesources in going beyen?d the origina? inves-
tigatior conlucred by The KISE iz g effort to deter=ine ip & detailel
sarcser just why tbe accident occutred. TWe . trust the prof fessional viewvs
tertaized Iz t!:is ‘p!‘i'!'—nn w111 be givet az c.‘na-xy tharou;‘- Teview a3
evalvation.

AFA. rtp-c.scr..advcs vould be please: ze provide any adZisicnal info* ici
. reguired by: the Board in their cocsiceraticn of thiy pe:i:ion. ’

Copies of this pezisfoz have beex forvarded to all parties w“m par:i::.pa.e-
i= the 1:-.':5:13;:.0::.

Sincerely,

/2

Donnell, Presidest

JIT*D/pas
Eaclosure

ec: R‘:SB Baztrd Mechers
« Taylor, KNIS3
K. Ch!:k, } vy
- N Fuehl, WISE
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Am LINE PILOTS ASSOCIATION o SR
‘EEEWAVE\LE,N\N wwo:zooae tecu? $7-4002 ¢

Marck 7, 1875 -

. Mo, .h-e“ E. K.ng, Chzirmen
<. Rarionel Transportation Sa-_*y Bozrd
© BOZ Independence Avenue, SW .
- Washipgrom, DL 2058

‘Subsequent ‘to tub:ittiﬁg our pe'ition far reconsidtraticn of .the Bo¢:z s
findings in the case of az Easterr Airlives Boeing 727 whick experiecced
an accident st Raleigh, Worth Carclina or Novezber 12, 1975, our verze-
" sentatives. dt:erz¢n¢£'tha' a very simple calculstion would shovw the e*rc*
“of, thc flignt recorder reéadout aé described in the petirfon. We récognize
that the cocplexities of the readout procadures may nor sllow an essily . .
understood explanation of: the source of. the error; however it shouléd be -
readfly’ appzrcn: whether or not the ¥DR data {s correct by merely taking
" the XTSE readout values of altitydes, indicatzd airspeeds, and elanses
times and calculaz 1ng,the distance traversed to 4mpact with the groend o
(i ‘#., 2B feer short of the threshold). With the cistance obisined o
using the velority versus time calculstion, the sltitude profilt c:r‘
‘thus be deter:ise-.' .

Ve have done ‘this for sgvera’ of the RSB, TR data points in the fel lerir. -
tabulntio The results are then plotted on the enclosed larvcut of the -
VAST and ILS glide slope pro £files. 1t can be easily seen that the RISE .
poinrs place the afrcrafr’s flight pazh above not -only the 1LS glide

slope hu. -lsn at the very upper cdgt of the VASI xlidc path. .

Recdless to s:\ there is ne 1nsrruaeﬂ: which would have allowed the ca?:3~m .
to fly sn alpost constast altitude above the glide slope throughout the .
final spproach. Alsc it should be noted that when the first officer n;kes
" the comment “VAST looks a 1ittle Bir low,™ the NISE data has the sircreft
At the upper (high) side of the VASI on*courie signal. : S

fcont inued/

SCEDAE winBarTe P00 AFLISTED WM AR CO

ORIGINAL »s
percen ov AT P



¥r. King -
Page 2 .

Clearly the WISE FDI readou: can:uns 82 error ax we pc:a:e» out prn-"ous. -
It is evidenr that the fzpact witk the ground as recorded by the ¥DI
. berurred at 4:5% (FIF tidel as 11iuscrated by the start of the increace

1o the wertical sscelevation. -Ar thir time point, however, the slzizude

is indicaring 475 feer whereas the grownd izpact elevation is 424.8 ff-tt-
Obrionsl}' t.‘h.s is 8 ti;nifim: alzitude disc:cpncy. : . )
¥e believe this error is associated with a shifted ,ufﬂahu‘lim-' of oo
the TOR tepe as briefly ocutlined £n the petfticn. It oy ¢ =i, We tTusT -
“the abowe chri‘icrim w111 show more clearly the pature of the error

‘and how with the proper corrscrions mlitd the data cmfor:z te the

knowr f.x_;s. .

- : ﬁ:n:e’&iy,

s President
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VI.

ViI.

TAERLE OF COXTENIS

5. Ekrrors and ozissions

L. Xew evidence

EZ20RS IX FLIGET RECORDEIR READOTT

ERERDOES IN CTR TRANSCRIFPT TDIMIN

(3]

SIMMARY OF TES APPROACE BASZID OX A CORRECTID PROFILE

CORREICTIONS TO ERRONEQUS FIKDINGS AND OMISSIONS

A. Misinterpretation Of aleirude at which cres lost forward
visibility.

E. Fallure to understand licitations iz ability of crew/aircraf:
to execuze missed apporaches unéder adverse conditions,

C. Misintevpretation Of reguired IFR callouts.

D. Misunderstanding of approach speed versus Vees 80¢ speel
required for the approach.

E. Lack of substartive metecrological analysis.
F. Erroneous interprezation of rainfall rate.

6. Failure to aaalyze effec: of hesvy rain or aircraft
performance.

A. Misunderstanding OF use of fligh: d4mstruments during landing'.

DISCUSSION OF NEW EVIDENCE
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I. INTRODUCTION

A.

Intent

The Air Line Piiots Association offers the fellewing petitien for
modification of the National Transportation Safety Beard Aircraft
Accident Report 76-15: Eastern Air Liner, Ianc., Boeing 727,
REE3EE, Raleigh, North Carolina, Novesber 12, 1975, Based upocn
new evidence relevant to the report, as well as substantive
errors and missions or the part of the Board, the petitioner
will estadlish a revise6 acciden: scenario that supports
sodification of the Board's findings ané probable cause'.

The petition details errors and missions both in analysis of the
Flight Daz2 Recorder (¥DR) tape an2 in the correlation of the
Cockpit Voice Recorder readout vith the spproach path swmmary,
then pressnts a revised analysis of the #pprcach that accurately
portrays the path cf the aircraft relative to the actions of the
flight crew and meteorological phencmena. The succesding portien
of the petition will address specific errors and missions in the
derivatior of Bosrd conclusions in the context of both the
revised scenario and new evidence.

Errors ané Ozissions

The fellowing errcrs and missions in the Board's conclusions and
analysis ¢f the evidence will be discussed:

i. Errors ir the PDR Readout and Analysis
a. Altitude traze error.
b. Izpazt tine error.
C. Airspeed trace error.

d. Lack of correction for greound effect or retation of the
aircraft about its lateral axis;

e. Failure to read out radio transmission time binary.
2. Errors in CYR transeript timing.

3. Xisinterpretation of altitude at vhich erew lost forward

visibility.

4. Failure to understand limitatiens in ability of
erev/alrcraft to execute missed approaches under adverse
conditions.

5., Misinterpretation of required IFR callouts.

6. Xisundsrstanding of the term "epprosch speed’ as opposed to
the tern "V _ " (the speed required for the approach).

1 ORIGINAL as
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~-x OF substantive analyais of the appropriate
weleorological data.

8. Erroneous iaterpretatisn of rainfall rate.
9. Failure te¢ anslyze effect of hesvy rain o aircraft
performance.

10, st%?de rstanding of use of flight {astruments during
2—-0dIng.

C. Kew Evidence

ine losiowing new evidence will be presented i1z support of
revision of AA®R 76-15:

1. Air Traffic Contrel (ATC) failure to relay informaiion
partineat to execution Of the approach.

2. Inadequacies of the aircraft’s wiadshield viper systex,

3. Deficiencies irn the standard Visual Approazh Spates
Indicator (VASZI) presentstiorn.

4, Aralysis of pilot event-relsted reaction times.
ERRORS IN FLIGET RECORDER READITT
Ye must emphasize how {mportant a& correct analvsis Of the final

approach profile is tc the understanding Of the true factors leading
te this accident,

BER YR

AL7P2's exxmingtion of It the calibratiorn and recorder tapes reveale?d |

ar average refsrance lime error of ,0075 inches. This is a
sigaificact error which, if unaccounted for. would result in an
altitude trace 151 feet teco high.

Another effect of the r2ference Line error IS to produce arn airspeed
trace which IS t00 high by approximatelr 5 knots. AS wiil be smowm
later, this error resulted in the Board’s misinterprezation of the
sctua! approach speed being flown and its reletionship to Vet
Twe corrected altitude ard airspeed traces were re-plotted over the
Board’s readout for easy comperissa (Figure 3). Although the heading
trace would have deez similarly effected, no corraction was made 1O it
since it is not relevant to the analysis

Another error in the ¥oard's readout IS the time Of initial impact

Tos Board‘s snalysis of the FDR concluded that the aceident occurrad
at an FDR time of $:00. However, zhe FDR readout shows the start of a
sharp increase in the verzical acceleration trace beginning at 4:59.
Tris represents the actual impact time rather than the peax “g" as
a=sumed Dy the Board since the impact force which caused the

ORiGH\qAL 58
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sccelerometer tOo rise to a peak value ha? te occur at acne time prier
to the peek value time.

The above ¢orrections, plus twe Others, a 177-foot barometti
correction and 6 l4-foot pilot's eye-tomstatic-por: wertical
lﬂpara'is“ were applied te ALP&'s readout gné resulted in the flight
par:? prefile shown in Figure 1. (According to Boeing, eve path eand
ILS antennz path are approximately the sa&=e; therefore, this fiight
~-+% a-~filp represents the path Of the pilot's eves and glide slope
gntenne.) The main wheel path lies 20 fee: delow the eye path.

It should be noted that the impsczt point of the altitude p Pfi wheel

le

fe . e- - Izzt o MEL, F¥e£ the lm“a" eleverion ic 2. g MSL.

This discrepancy is due to ground effect and rotation error:z. As an
aircraft in ground effezt is rozsted adbout its laterg! axis, the
static pressure perts, which are located under the forwaréd fuselage,
are pressurized as the air flow ang.s changes. This pressurizsticn
produces a decresse in the indicated altitude which, if not corrected,
could be interpreted as indicating an increased descent rate.

(Figures 1 &and 2 show he corrected altitude preofiles.)

The Beosréd's reper:t steted that ""At 3.5 seconds before touchdows, the
descent rete increase? to an average of 1400 fp=." The Boar? failed
to understand that this vas only an apparent, ani! not an actusal,
increase in the descent rate. At 140 knots ground speed, a 1430 fpo
descent rate would produce a fllght pat!? angle of 5.6 degrees; we:,
according to the Board's report, ""the amgle of descent dezween the
broken IL¢ localizer antenrs domes and the ground marks was about 2.°%
degrees."

In su=sary, when all corrections are applied, the Board's press—re
altitude trace is generally high by 8! fee:;, and the last fev secczds™
of the trace were smisinterpreted a¢ an incressing descent rate when in
fee: a puvllisut vas underwey.

Tre possidility of additional error c¢cazn be raised since :he Bozrd's
readout of the FDR did not contain the radic transmission time bimary
which 1S used tc obrain a real time conversion of the FDR data.

ALPA's resdout of this bipary revealed erroneous transmission timing
of the entire trace. While ALP4& believes the Lack of this informeas:i
was no: criticel to the investigation, ve do fee? this malfunctier
should have been mentioned in the FDR Group Chairman's Factua! Repor:.
Because these racdic transzission timing traces are often reiied upon
tc accurate?? correlate ATC trans=ission times to events Which occcur
on the FDR tape, it is important to knov the histors of the
religbility of this particular part of the recorder. The epportunity
tc examine these traces occurs only during accident investigations.
But in this cezse the cause of the erroneous timing will never be knowm
since it vas never investigsated.

o
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III.

ERROBZ IN CVE TRANSCEIPT TIMING

After caref:l exazinatioz of the FDR tape, AlPA concludec that

-
P
H

‘sccurste appiication of real time to the events leading to the

sccident could be effected only by cpreful synchronizazion of the Alr
Traffic Control (ATC) and Cockpit Veice Recorder (CVR) tapes.

ALPA reviewed the ATC transzissions beginning st 0051:27Z until
FIN0-£27 yrilizieg a digitsl Teadout plavback device. With the aid
o & varigble speed tapedeczk and stopwatch, the CVR tape speed was
then sdjusted to coincide with the 9-minute, 21-second peciod covered
b= the two ATC transzissiens. Real time was then spplied te the (VX

Wher comparing ALPA's times with those of the Bcard, there
is &s much #s a three-second discrepancy Berween ALPA’s and the
Board's transcripss.

As an exacple, the Boaré's transcript shows that the 500 feer callous
made by the firs: officer occurred 31.5 seconds prior to impact.
According to our examinazion, the callout actually occurred 3L.5
seconds prior to impact, at a corrected altitude of 430 feel above
the touchdown zone elevation.
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Sixeazy OF TEE APPROACE BASED ON A CORRECTED PROFILE

The key to understanding this accident 1ies in careful serutiny of
the lasz 34.5 seconds of flight. 1In Pigure 1, the later portion of
the flight peth profile has been expesnded; and, in Figure 2, eockpit
voice recorder {CVR) comments have been time correlated to the fliga:
path profile. This profile ¢confirms the srevessders’ statements gnd
depositions regarding the events which occurred during the appreackh,
Thirtv~four ané a half seconds prior to impact, the firat officer
ve-:ex 3o feet = ground contact.” At this tize the sircraft was
positioned ON the electronic glide slope and the caprain was £lving
the aircraft solely by refereace to the flight instruzents.

inirteen seconds later, 21.5 geconds prior tC impacce, the firse
officer raid, "There's the a: flashers up ahead.” At this tine, the
aircraft vas still poritioned on the electronic glide rlope
approxizately 300 feet above the airport and being fiown solely by
reference to the flight instruas2ats. According to the captaicz's
deposition, "Tne firs: officer coemented he had the approach lights
in sighkt. I hesitated a few aeconds after he gs4¢ the comment before
1 ca== Off the ins2ruments to look out and vhen | 2eme Off the
iestrmments, ¢azze iN wiew pretty much in sequence; the lights,
threshcid and ronwey vere pretty much IN a Tow ™ (TR 1la=€) 1In
sddition, the firs: officer's deposition, "'l recal}y 400 feet; I'w
sure that's vhat it was. W have a procedure to call In a hundred
feet adove designation light (decision height) and that's when I
cacght the spproackh.™ (TR 80-23) It should be pointed ouvt trat the
decision height for this approach is 200 feet.

The CVR transcript ahovs that 18 seconds prier to igpact the Captain
reguested that the vindshield wipers be placed to high; this is 3
seconds after the "Flashers up ahead" callout by the #/0. It is
obvious that the captain’s request for a highet wirdshield viper
speed indicates that at adouz this timc his vision vas transferred
outside the aircraf:. The flight profile atse ahovs thrt the
aircraft began a deviation delow the electronic glide rlope 16.5
seconds prior to impact or § seconds after the "Flashers up ahead”

callout.

The ¢captain's deposition stated, ""At approximately 200 feet O sc
&gain I was visual., | felt somevhat low and 1 checked back to the
rav data on =y glide slepe and it shoved that I was sligatly below
the glide slepe and | added power ané flattened the airplane out to
fly back iate the glide slope. T was alse trying to esmpare it vith
the VASI and the runway a&s to hov it felt to me at the ggme tize.”

“"Afcer that, | did aot refer to the glide slope. | staved more or
less on the VASI. Everything was asormal.  The approach was €laz.”
(TR 114-15)

Tne fligh: profile indeed shows that at 200 feet the pilot. eyes and
glide siope antenna were approximately 12 to 15 feet deleow the
electronic slide slope and the descent rate had increased te slightly
over 1,000 feet/minute. BRowever, the VASI was showing am on-glide-
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path indication (Zigure 2).

The fact thet the VASI was observed by the captain at this point
(approximately 200 feet above the airport) indicates that the
visibility vas equa: to or grester than the distance OF &,B00 feet
(.9 szatute miles) to the upvind vASI bar.

When the captain requested tre vipers be placed to high the firse
~nEficer returned his vislen rros outside the gireraft o the overhead
switceh panel to lecate gnc select tht high pesition on the wiper
switeh and then returned his vision outside the aircraft.

sfficer's VISION had tOo shift frem & more intensely lit
outside scene to the diz!y illuminated overhead switch panel, He
then had to locate the windshield Viper selestor switch, make the
selection to high speed, and shift nis attention back to the outside
enviromment .

Duriag this 6~1/2 seconds, the VASI would hgve provided an oca-glide~
path indication as depicted by the flighz part profile (Figure 2}.
This on-glide-p2th indication would have been displayed to the £ligw=
crew for. sz additiomal 2 seconds after the firat officer"s callout of
"and there's the ruawavy,” 1z IS emphasized that 411 visual cues' u»
to this poist have indicated a acrmal approach.

From IO to 8 seconds prior to impact, the sircraf: would have deez
traversing the traassizien Or pink zone Of the VASI systezm, One-half
second later. 7-1/2 seconds prior to impact, the first officer arid.
"VASI st looks a little bit low." Yith a desceat rate of sligheiy
zore than 1,000 feet/minute estadblished after departure from the
electronic glide slope, a period of 9 seconds elapsed before the
flight 2rew receivwad a positive low indication freoe the ¥ASI: i.e.,
both ypwind and downwind boxes red. Tne failure of the standard vasI
svsten tO provide rate guidance IS a ecritica! factor overlooked in
the Board's {mvestigation, This subject will be discussed further in
the section on New Zvidence,

The visibiliey up to thia time, 7 aeconds prio: to impact, was¢ at
least 3,350 feet since the ful: VASI system was in viev &g evidenced
by the first officer's ab®ility to determins chat the sircrafz looked
"alittle »iz lw."™ At thia time, the aircraft's wheels were 90 feer
above the touchdowm roue.

Yive seconds prior zo impacr, the firet officer amid, “Rate OF
descent's too high;" the aircraft's whaels were 56 feet above the
touchdows zone and the flight recorder shows a descent rate of 1020
feet/mimute,

At thia e the risibility wvas probadbly deteriorating; however, it
was still at least 148G feet. a&a the first Officer testified thet he

could still see the runway shortly after he sade the callout
concerniag the high rate of descent. (TR 84A-5)
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Shortly thereafter, the sircraf: encountered the terrential dowmpour
descrived by all three crewmesmbers in their statements and
depositions, Tne captain’s description follows:

"I straightensd the airplane out and Segan to drop the left wing
wvhex -- I'z not certain as to the sequence ™ but I felt &
sinking feeling ané lost visibility and at that point it was
certainly strictly 8 reaction type of thing. | was caught
ev.ally unaware by it. It vas so sudden, just a sudden happening
end 1 added the power up and pulled dack on the yeoke it an
isscinct manner anéd almos: simultanecusly | feit e main gear
mas-=  The though? that passed through ge mind vas I was pretiv
well over the runwvay and in line uith the runway but postidl® the
main gear might have caught on the lip of the runvay and with
that I bad the thought that 1 did not van: to try to go around.
S¢ I went frow power on to power off sad had the thought in &
pind that a1l | wanted to do is keep the airplane straight anc
level and pry 1O xees it on the runway and adout this time we
broke out and | could see the full length of the runway snd we
were zretzy well centerlined all the wav down the runway for the
greazes: portion; had engines in reverse; had speed brake
extended. Thern we szaczed o alight, gradua! slide to the right
which | tried to atop with nose wheel steering and vith rudder,
but it just continued on." (TR 115-14)

It is obvious froc the ¢rew statemants, crev depositions, and ALPA's
flighs parh profile, that power vis applied, the nose of the sircral:
wge roteted after the encountzer with the wall of witer, and the
aireraft begzan to respond to the caprain's inmputs. This is evidence?
by the fac: thaz, {roc the time the sircraft left the elecironic glide
slope (16 seconds prior to impact) until 3 secords prior te impact,
the €iight path angle average? spproximazely & degrees.’ Furthermore,
as depicred in the Board's Report AAR-7E€-15, Appendix E, the flight
path anzgle OF she aircrafs's wheels betvaen impacting the localizer
arzenna ané the ground was 2.5 degrees. 1? is obvious. therefore,
that 8 marked decrease in the flight path &agie took place during the
last 3 seconds Of £light.

It aisc becozmes eviden: that the aircraft's encounter with this "vel:
of wate=*" had to occur less than 5 aeconds prior te impact. At this
point, as sdditionsl corrobdative evidence, NP A suggests that the
stazecent OF ground witness Robert L. Crutchfield, & pilot, aad the
statexent and deposition of ground witness Allan Hare, 8 pilot, and
the witness statement szmary prepared by the witness group be
exazined. These documents reiterste the following fasts numerous
times :

1. Taat at least takeoff thrust had been applied by the Flight crev.
2. That the gircerafic had 1 high angle of sttack.

3. T™hat the descent rate had been reduced.
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4.  That it was raining ext-emely hgrd.
5. That the wind was gusting.

6. Thac all of the above had occurred prior to the aircraft crossing
the localizer antesnna.
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V.  CORRECTIONS TO ERRONTOUS FIKDINGS AND OMISSIONS

A.

Misinterpretation of Altitude at which Crew los: Forward
Visibility

The Board's Report, AAR-76-15, Page 13, szates,

“Fligks 576 encountered heavy rain which was probably
associsted with downdraft activity and a slight horizontel
wind shezr as it descended below 200 feer. Although visual
tontact with the runwvay envirormen: was lost st this poinz, 2
eee caprain regained forwerd visivijiiy s» the aircraft

passed over the threshcid lights.™

As we have shown INn the revised approach profile s=mary, the
air:zaft entered hesavy rain shower activity spproximately &
seconds prior to iezract, when the sircraft’'s wheels were 47 fee:
sbove the touchdown zone, and not at or zesr the decision heigh:
of 203 feet. as the Board"s report implies.

If the B3oard’'s iemplicazion were corrtct. the airersft would have
enzountered the ‘wall Of water" 13-1/2 to 14 seconds prior to
impacz. Mone Of the evidence supports this. The CVR comment:,
"and there’s the runway™, occurs at 12.7 seconds prior to izpazt,
Again, according to the CVR, the firs: officer was rtill able te
s2e he VASLI & seconds prior to impact. Furthermore, according
to the first officer'. depasition (TR 844-5), he still had the

runwey IN sight 5 seconds prior to impact when he called our the
high descexnt rare:

"0. An¢ having made thir callout of a thousand--sorry--vou
slerted the captain t0 a high rate of descent, then
vhat did you do?

A. t the same soment as | called it Qu the captain was
reacting to it. X doubt if he heard me. But he vas
rescting tC a reduction, what appeared to me reduction,
of descent &nd imcrease i power.

Q. DIt gou make any cross reference to anvthing else that
would give you scme feel of whether thir rate of
descent was going to ge: you In trouble or not?

A. Just visually out the wiadew, eut at the runvay.

Q. Out at the runway?

A. Yes.

Q. So you had the runvav in sight at thia point?

A. Yes.

ORIGINAL as
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Q. Do vou recell any Time afrer calling out this high raze
of descant looking at the VASI?

A. YXo. I don't believe we could gee it.”

Review of Figure 2 shows the rare of descen:t callout was nele
whez the sircrafc was 1,LB2 feer from the threshold.

"+ Yo syident therefore that the crew had visval confact with the
runwar af close as 1,482 feer from the threshold.

7~ conclusion, according to the craw depositions, crew
- -avezents, wilnessy statexments, snd flight dars graph, it becomes

apparent that upon encountering the “"wall of water”:

1. Thrust was incressed ye: the airspeed stayed consiant.

2. The aircraft’s pitch sttitude was incressed vet the fligh:
path angle rexained mearly constant until 3 seconds prico tc

impacs.

The oniy way these twc actions and their results can phvsicalls
take place is for the aircraf: tc encounter a downdraft
gssociszed vVitbh the neavy rainfall.

It should be pointed ovz that the flight recarder resdeour of an
encounter with & downdraft will oot necessarily show sirspeed
dropoffs as has been &hecase IN geverzl cther previous accidents
reviewesd by the Boa-3. In those ocher casts, the &ircrafz
transited the downdraf: and ewerged into the tailwine of the
cutflow as the aircrafe continved ity descent. In the presecn:
cssz, hovever, the aircraf? never exited the downdrafr pricy 2o
impasce with the localizer aatenns,

The exsct altitude at which dowadraft sction cannot exisz due te
the physical n2cessity Oof the flow to turn inro horizontal winds
as it approaches the eareh’s surface has not been determined. It
is generally believad, however, that che downdraft effects can de
experience? at 100 feet or perhaps even lover. It shocléd be
noted cthat the terrain prior to the rhreshold of Runwsy 23 at
Raleigh drops Off ta slmosz 75 feet below the e'evation cf the
runvay. In this cass, the 2ffects Of a downdraft coyld be
experienced at very low altitudes relsgzive Lo the runway
threshold. Furthermore, thiz terrain characteristic would hsve
allow2d the aircraft to penetrate the downdraf: without first
encountering a headwind componear. This I entire?? counsistent
vith the lack of appreciable airspeed increase on tht ¥R
readout.

. Failure to Understand Ability of Craw/Aircersét to Zxecuts Missed
-Approaches under Adverse Conditions.

The ®TSB concluded in its Findings 6 and 0 that, “That captain
did not execute a nissed approash when he lost forward
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visidility,”™ and "The captain demonstrated poor judere=nt and <id
nos sxercice the prudence and care expacted pf sz &ir CETTIEY
piiot vhen he failed to make 2 missed approach.”

As AZPA has already pn'nted out, the vigibiliey loss did not
occur s or pesr decision height ss the Boarc's report implied,
but rather within seconds of the rumway a1 a= 11:;:36: toc low to
effest recovery. The suddennese with which the intense raiz was
eziiurzered did not leave adeguate time to make corrective
actions to regain the glide slope, lef slone transition froc a
visual environmen: to ar instrusen: go—around. When exasining
Tr7okr ogth profile (Pigure 2] an? rhe rvew statemenis anc

depositions, it is obvicus trit 5 seconts prior te impact and
with & fngn- rath angle of 4 degrees, the captaiz initiated 2
correcticn. Alzmos: instantanecusly (one second later and
aprroximetely 4 seconds prior to impact®, the aircraf:i entered
the "wall of water " Regz-dless of the acuiry o‘ ar individuzl,
there w21l be 8 time Iinrerval berween encountering s phencmencs
an? the response of that individual to the encounter fi.e.,
recognition, dezision, snd resction). In addition, there will bde
& time period for the sircraft to respond. This total time
perisd is.portraved on the flighe pn*‘ profile. &z & geconds
prior to izpact, at an a_titude of 40 fee: xnd s flight pazh
angle of 4 degrees, the aircraf: entered the "wall of wazer.'
the time the malin gear struck the lozalizer gntemna, 3.7 sezo
later, the aircraft’s wheels were approximetely 5 feel above ¢
growmd impact point and the flight path angle was 2.5 degrees
(&ccording te the Board's Repor: AAW-T76-1%5, Appendix E}. Te
sccomslian this change in flight path angle, the captain had to
previde the imputs of sddirional thruse sand increased angle of

atteck. The p'ob’e: wvhich was encoumntered by the crew was Thas
there jus: wasn't enough time for the pilot te recogrize, decile,
and resct, and subseguently for the sircraf: te reaz:, belcre
impace.

Tc assisz the Bcard in recognizing the time required for a pilz:
tc Teact tc gz unexpeslted encounter with dangerous phenomena,
ALFA is including an outline of 5 studvy of this particular
#ccident by Dr. A. O. Dick (Attachment AY. Dr. Dick has

conduczed a nuzmber of studies looking at pilot reaction timars ard
division of attention to flight instruments during low wisibilicw

approaches,

As the Board will recognire, this is new evidence Telating to
this gecident. I mew bezomes most imporrant to reiterate that
the encounter with the "wall of water” orcurrsd less than §
seconds priecr to impact. Dr. Dick concluded that a 3.8 seczan?
reaction time for the captain would be required prior to
initiation of a control input. However, with 3.8 geconds for the
crew to react and less than 5 seconds te impeact, onlv 1.2 peconds
remained for the control imput to be applied by the captain and
for the aircrafr to reazt before impact with the ground. It is
important to pote that no reaction time for the aircrzft resvonae
is incorporated into Dr. Dick's studv. It is guite evident,
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bowever, that some gircraft reactzon te the ceptain's inpuls had
occurred prior to impact. AL 3-1/2 seconds before impact, the
frigh: path of the aircraft was 4 degrees; hovever . duTing the
last I/ second of fiighs {i.e., from the 2ime the n:in landisg
gear struck the localizer antemns, until {epact with the growmd:

the £light path angle was 2-1/2 degrees.

Contrary 3¢ the Board's opizion that the captain dexonsirgred
“poer judgment ™ ALPA believes tha:r when considering the factors
encountered during the last & seconds of flight, the captain’s
decision nct to execute & missed approach after ground comtacc

‘--Stedly ggved the lives of gll those ~r board the aircrafc.
This fac: becomes obvious 2frer exmxination of the dx=sgs o the
sircrafz; i.e. #3 exgine missing, th mais landing gear
sepateted and extensive flap dasage.

Misizterpretaticn of Regquired IFR (allouts

The Board's Pinding 9 states: "The first officer did pof maxe
ioud, distinct callouts whesz a hazardous situstion was
eccounTesed.” ‘

ALPA has grext difficulty in deterxzining how the Board arrivel av
Finding 9. Carefyl scrutiny of the TVR, flight path prafile and
£fiighz crev depositions showvs that the first officer made the
callout "VASI looks & litsle bir iov" &z 0102:01.5 (8 seconds
prior to impact) and thatr this callour was plainly audidle in
spize of the nmoise of the windshield wipers at high speed and the
azbient air poise from the nose vheel well., 5.4 seconds pricr o
impacs, Dot 4 seconds a&s stated in the Board’s repor:, the firsc
officer said, "Kate of descent's too high.” This callout was
made with mcre inflection thaz the previous callour. Ir is
notewsrihv thas this is the time, according to the first
officer's and second officer’s deposifions, that the caprain war
already spriving power and sttempting to corvect rthe sircraft's
flight path relative ro the VASI. Four seconds prior to impa:t
the first officer sgein said, "Rarte of descent's toc high.” This
callous was almos:t certainly not heard by the captain because of
the second officer’s sizultaneous advisory that "Number three

will not reversz". It should be noted Tthat ALPA’s CVR readou:
picked out fwo callouts of "Rate of descent’s too high.”

e is no way that the Board can determine the clarity or the
wolume of callouts received by the captain. The CUR onlv records
the clarity and volume of comments received by the CVR itself.

As s matter of fact, vhen exenining the CVK, snd considering all
the sz>ien noise in the cockp-., i.e., wipers, rain on the
windshield, and a2ir poise, it is obvious thal the callouts were
quite loud and distinct, as evidenced by the fact that these
¢callours could easily be hesrd om the CVR tape,

Nevertheless, it is simply not possidle to sav because the CVR
picked up these comments that they were indeed heard by the
captain. As s satter of fact, the captain in his deposition {TR
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-135~11) ataved: th&’ he élé not hagr either of these caﬁioa*s bv o
the first officer. Tre Board's Teport (pages & anc 15) e
erroneorsly isplied that the captaiz heard these. ’Ion.s hm""-' :
*did mot mmderstand” thes. (A.EA cwphx:zt} ' s SR

Eaveve,, &% ac e:prnzkxﬁn fcr the resson the cap.;:n dzd nn‘
hesr either of the above callouts, ALPA suggests two
possxblfxtzgs. {1) that during this period, the captain wves
wpe-aiing st & high level of concentration which tuped out
tockpit coments; (2} thst the noise level in the cockpir was
such that he was unsble to hear the eallouts.

As we heve sttempted to poimt oul o the Bsard Iz the past,
llout procedures are not the panacez the Bosrd spparently

thinks ther sre. In our petition regarding the Pan A= Pago Page _ R LTk

sccident, we informed the Board that "under high workleoac, pilozs R ST

£ilter callovis, and mev in fact nor even be aware of thez or par : TR

é-s*tg&’é the=. Csllouts under soce situstions may be

disrracrizg, barmful rather tharn helpful.” The facr thar - ‘
callours tend to S onhesrd in high stTess situations was noted _ L T
by the Air Force pilots who conducted the famous PIFAX progras im B

Iz is izportant that the Board recognize that the Paz A=, Pago R
Pago, Delta, Chattanooge and Raleigh accidents all occurred under C L Lt
similar circumstances.  The presence of descent rate callouls PR
.during the Chattsnoogs snd Raleigh spproaches 4id not prevent
those sccidents.

t is intereszing to pote the Bosrd’s amalysis of the CThaliznocgz
accident:

"{n azalvzing the evidence, the Safety Board believes thst
the. capraic's visval illusion caused hix to ignore the twe
reports froc his first officer that the rate of descent was SN
incressing tco vapidly. The fact that the spproach had beex - SR
‘coTrect in every aspec:t up to that point, reinforced the ST
captain’s belief that he was in the proper position 2o o ' K
complere the landing. Since nmo addirional means of vertical

guidance vas svaiieble during the visual segmenr of the

- approach, the sericusness ¢f these cocdined factors

increased. Bowvever, the procedures to slert the captain to

the problex that was developing were used, and the

infernaiion was conveyed to ths captain irn the prescrided L
sanmner. : . I

The inconsistency in the snalysis between the Chattanooga
accident and the Releigh accident, ss evi.denced by the shove
paragraph, is startling. Snv can siwilar accidents be analvzed
s0 dszc:cn.ly )

The Boaré further stares is Yinding 11 of the Raleigh repor: , ' :”;;?"
that, “The flightcrev failed to follow covpany procedures - ' L
concerning required callouts om fxna‘ approach. ™
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¥Nor only did the crew make a2ll the prescribed callouzs on fizal
spproach, but they made an additionsl three cgilouzs mot . . -
requzreé‘ tvo of altitude and one of airspeed. In an effore o
assist the Board, ALPA would like tolpruv‘de the history of T
altitude callour procedures on EAL pt‘O’ “to 11/12/75. ?'10’ to
October 21, 1975, when IFR on spproach the pilet not flyinmg would
call out: (1) the FAF altituvde; {z) 1,000 ft. AST,ASS, hi
descent rate; {3) 500 fr. ACL, A/S, and descent rate; (4 100 f«.
——eak HDA;’DE, and (5} EA.{DE- :

On October 21, 1975 (21 days prior to the accident) ZAL changed

~“r callout procedures subszantially. The new proceduTes aTe as

ZQ&LGE! The pilot flsing will call out- (1) PaP; (2) 1000 fr.
AGL; (3) 100 fr. above MUA/DE; and (4} MDA/DE. -

The ZAL Flight Operazions Manuasl (vel 1, Page 4-1-12 dated
16/217/75) adéitionally states that if the pilor flying doesn’
nake the above callouts the other crewmexzbers will challenge the
absence of these callovzs. .

Ir addition, it has never been a2 practice on EAL, or mos: other
aitlines, that the 100 feer above or the MDA/DE calilout be
required ounce the sircrafr is in visusl contact with the renuar
environmens . )

To summarize, -on the date of the accideat the requ‘red callouts
for the ILS Rupway 23 approach were as follows: Three callouts
were to be made by the pilot flving the sircrafr: 2,000 £r. MSL
within 10 N of the final approach fix, 1785 fr. MSL at fiza!
approsch fix, snd 1,000 £z, AGL. Ko descen:t rate or spesd
caliouts were Teguired unlesz ther were out of limits. The 107
fee: gdove DE and DE callouts were not required because the crev
had visusl contact with the ruoway environmen: at 770 fee: MSL o7’
320 fee: -sbove the runway as defermined by the CVR/TDR anslysis.

Dpon sxa=ination of the CVR, the Bosrd will see that all th
reguired csllouts wvere made by the crew of EAL 576. It should
also be claar that the crew was well awvare of the sircrafc's .
acrual altitude throughour the approach.

Approximately 5-1/2 minutes prior to the accident, PAL S7& was
cleared to descend and maintain 3000 feez. The aircraft
maintained 3000 [eet vhile being radar vectored for the ILS
approach. At 0057:322 Raleigh Durhsm Approach Contro! cleared
EAL 57€ for the approach. Ten seconds later at 0057:43, the
captain said, "Going down to 2000 feer = would va like. ta throw
ouZ the gear then vt'!l...” ALPA maintsing the 0057:43 statecent
by the capraiz quslifies as the required altitude callour. .This
callout is required when descending the last 1000 feet from ome
assigned pltitude to another,

At 0059:43, the captain said "two thousand,™ reitersiing the
aircraft’'s altizude., At 0I0C:03, the captain said, "™Eighteen
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nuncreas our ah vep." Thi:z in effect constituted
compliance with the regquiremenz to call 1785 feet (the glide
slope intercept altitude depicted on the ILS approach plats)

Eighteen seconds later a: 0100:21, the firse Oofficer seié, "Giide
rlope cap both sides.” Tris meant that the fligh: directors hsz
¢caprured the ILS glide path.

Seven secocds later at 0100:28, the first officer reported <o the
Acseipn Durhe= cover that the aircraft ha8 psssed the Lezsviile
Radio Bescor, the finzl approach Tix.

"I i49, the terrain warning system sounded, {ndizating thar
the aircraft was approximately 1000 feet above the terrain.

Four seconds later at 0100:33, the firrt officer said, "One
thousand feet." Alsost sizultaneously the second officer said,
"One thousand feet.” Then the firs: officer said, ""Bug plus
six.” At this time, according to the ¥DR readout, the aircraf:
was 1639 feez MSL or 1003 feet above the girperz. At this poin
the captair did not call out 1000 feet. Eoweavar, the tvo
alzitude callouts, one by the firs: officer #nd one dv he szcend
offizer, plus the sirspesd ecallout by the first officer, plus the
confirmazion by the £lignt data recorder and Tw$ that the
aircref: was 1,000 feez above the field, more tharn adegunurelvw
sazisfied the requiremenz for one altitude callout at 1,000 fee:,

s

In s:=mation, at 1,000 feet ACL, ome sdditiona! callaut vas made
B the second office: snd an additional xirspesd callout vas made
by the firs: officer.

At Q010:35 the fizst officer said, ""Five hundred feet, ground
contacs.” Thig wie an addizional non~reguired altitude ¢allout
and the sircrafr was 468 feet above the airpor:. At 0:101:48 the
firs: c¢fficer raid, "There's the flasher up shead.”™ And 1-1/2
seconds lazer, at 0i101:48.5, the caprain said, "Wipers on kigh."
At this tims the sircraft was at 7/0 fee: M5L or approximatelv
32C feer above the airport. Tne "wipers on high" comment bv the
captair iS indicative that he had wisuzl contact Vith the runuav
snvironsent.

As the caprain stated in his deposition, (TR 114-6):

"The first officer comserzed he had the approazh iighzs in
sighz. | hesitated a few seconds after he made the comment
before | came off the imstruments to look out and when I
ceme OFF the instruments, tame in view pretty much in
sequence; the lights, thresheld, and runvay were pretty much
in a row.™

Once the pilots are visual, there is norequirement €or the 180

above DE (300 feet) and DE (200 feet) callouts by the srew.

Adéirionally, the Board should realize that even if rhe 100 ahove
DE and DE cailouts ha2 been required snd made, ther would have
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had no bcirzag on thevacc‘den: At 300 feet: cbove the azrpu&c

the aircraft was positioned on the localizer and glide slope’ 1n g .

‘stabilized conditiorn (aceordizg to the flight path profile),.

200 feet the gircraft was positioned on the localizer, on thg
VASI, 15 feet lov on the glide slope ond stabilized — accord«ng
to the flight path profile and according to the caPtllﬁ 3
deposizion (TR 144=15) whick reads as follovs‘

“Ar approximately 200 feet or so agsin T was visual; T felg
somevhat lov and I checked back to the raw data on my
glideslope and it showed that I was slightly below the
glideslope and I sdded power and flattened the airplane out
to fly back into the giidesiope.” :
In sumzary, & reszlistic antlysis of the CVR revesls that the
subszance of the callout procedures had been more than co:p;ze*
with by the flighr crew.

isunderstanding of Approach Speed Versus Vees ané Speed Required
for the Approach : ' .

Page 15 [second paragraph) of the Board’s repert er'oneOaslv
states, "Company procedures require that the final approach be
f.owz at targer speed {irn this case 135 knots) plus 1/2 headwind

{in this case 2 knots} plus gust (in this case none). The tazge:

spred for this spproach was 137 knots.”

For the Board’s infornatioﬂ, the following is an excerpt from
Ezstern Airlines B-727 Training sué Reference Manual {Psge 2-8-
37 dated June 17, 1875:

“TYPICAL APPROACE PROFILE

Alvays sef Airspeed Bug on V {or ¥ re ¢ Plus correczion
when required for abmormal f{ap config ). FKever ser vind
and/or gusrs considerations on the Bug Carry 1/2 the wind
and #ll the gust correcticn over and ghove Bug setting.
Maxizmum correction - plus 20 Knors. Carrv S Kancts for all
wind conditions from calm to 10 Knots.™

ORIGINAL &s
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Landing Flaps ~  .° ‘Bug Setting = 0 Maxime o 0 CMindee oo
- 30 o . .vref_‘]_ 5 RS R o
A : '.vref."i‘ 60 - - Bug '+ Gust ¢ Bug

The above paragraph ‘explaini the procedure for. determining the
proper approach speed. For the landiag weight 'of Flight 376, the
*ref tor «0° flaps was 130 knocs, Becsuse tnc captain intendesd
(2-) ftnd vith 30¢ flaps ag required by the' company policy for the
particular weight of the 'aircraft, the "Bug Setting" vould have

beex V. ¢ + 5 or 135 knots.

But the minimm girspeed vould hrvt been Bug + § Oor 140 kzots!
ks further explained in the above paragrapr, the pad for "1/2
vind™ spplies only to hzadwinds above 10 knots. The refsrence
speed for the approseh (vith 30 degrees flape) wae 135 knots.  As
we have previously pointed out, the sirspeed tract of the NIs2
readout is too high by approxisately 5 knots. The NTS3's
eonclyugion regarding an "fairspeed margin” is therefore based or
an erroneous FDR airspessd 'trace. Wnen exzmining the corrected
Flight Data Recorder readout for the las: one smiaute and twes:zy
seconds of flighr, when the aircraft wazs stabilized on fine!

approach vith larding flaps extended, the average indicated

’. airspeed was 142.%5 Xxnets. This is vithin 2.5 kncts of the
desired speed of 140 knots. Additionally, the first officer™s
airspeed callout of "bug plus six’, hae the aircraft flying at
141 knots or vithin 1 knot of recommendsd airspeed.

Because thess speeds required by company procedures gre for
normal spprosches, it is difficult to understand hov the Boar?

can belieye the][e vas an "alrsgeed margin** vhich eoulé have.
novercome' the Torces exerted by the péteorological activities.

E. Lack of Substantive Meteoroiogzical Analvsis

The Board alss contends that the thrust available was sufficiant
to overcame the meteorological effects, Obviously, if the
sagnitude of the dowvndraft is unknown, then the smount of thrus:
necessary to overcome the cffccts cannot,be determined. On the.
other-hand,. all ¢rewmesders testified to the application of

thrust by the captain 81 the sircraft encountered the heavy rain.
While the exac: smourt of thrust applied is unknown, pilot

vitnesses at the end of the runway believed the, engines were at R,
takeoff thrust. o B
‘Additionally, the captain-in his deposition said, (TR 115=14):

"'l straightensd the sirplane out and began to drop the left
viag vhen ™ I'm not certain &3 to the sequence - put ..
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'-Thc;;ccxden;,ocCurred at 0102:092/

-:At X SIngY 1 z t.l .
= pofﬂezsﬂ..izlszgzig*: mnssgp,“'mé’ g
.1.ccugh: tn:Azly unavare ofir. . It vas so sudden, Jua’ :
- happening and 1. added the power up and pulled back oa.the g

" yoke iz an imstinct saaner and nlnmat -zanl.zneous iy I f:.* s
- the ux.n gear. carch.™

Ihe above facts. substantiare the preseace “of dounéz:‘t I~!:v:_v
ythe flight pazh chazge frow 4.0 degrees to 2. 5 degrees withour.

- <€ girspeed is a positive indicstion of 2 snbs:tntza‘ pose*
1,,-.:tt‘on a.e p::ch arritude changc.

.T?e Board ccknowleéged the existence of "davndr; t acd vané sh;a.

evesreny Which sdversely affected the-captain’s efforts to

" maintain a- propes descent profile during the last por*za: cf the

final ‘approach.” Obviously, since po measuremeat of downdraf:z
velocities was recorded at the time of the sccidezt, the Board is
merely gpec culating as to the severity of the dovndrafe. !t*_::
concludes that the crev could have overcome these effeczs! Iz -

“bases this conclusxou on thz ”:1::;:&& margl in l:d thrust .~
'cvt;;ab;e-

.,cbv; usiv downdrafts were present; hoveve,, their :pe:ifiéf"
..nmsn-:ude canno' be decermined solely by use of the flight

recorder. . It is obvious that the Board merely hypothe::zeéfcs te
the gagnitude of the downdraft. There was simply no detailed:.
metecrological tnaiys:s conducted by the Board. of the 'cnczzzcrs

‘_uuhxch ex*s:ed rid :he tige of the accident,

Zrronecus Incerpre*ltlon‘of Rainfall Rate’

"‘u e

The Board‘a report states that the za;nfall rate vas 2

" inches/hour: from 2005 - 2008. While it - is true that raxnii;i c
rates have been Historically measured over relatively long

periods of time (i.e., uzﬁa.es} these rainfall rates are ofied
irrelevant iz terms of what the pilet may encounter 1n vt:y "short
tige perxoas (i.e., seconds). :

Anitlysis of the rain depth recorder shows that the heawvy raxa

started at 1957 . EST (see recording rain gauge chart, Pigure &)

The inelantianeous .rainfall rate at this time approached 7. | =« .. ..
inches/nour, an lntensity characteristic Of.the heaviest tropical
downpours. *row the recording it is clear that the rainfall rate
increared.to its maxime glsost instantanecusly, This ir

¢consistent Vith the. crevmembera' testimony that the aircraé
encountered & ”wtll'of wvater.”

Radar p%o;ot taxen froc the wWilmiogtoo radar vzather att:xon ‘at

.the 'time of the .accident.sheved an essentially southerly flow
dopicating the Raleigh area.  AJ thir <¢ell which produced the

. dewnpour moved northward, it probably progressively obscured the

TUDWaY creatlng a'forechcrtenxnx effect to, the pitots,
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It is interesting to cocpare the rainfall rate at Rxle*x“-Du’ﬂgz
from 0101:572 to 0103:002 (4.40 in/hr} to the gverage Taicnf

Tete gncountered by Pan A= Flight 806 st Pago Page, 4.60 1n!h*.
Both rates were ir excess of & inches per hour, which indicales 2
very high probabdility that downdrafis were present in sufficiest.
strength to bave an sdverse effect on pircrzf: performance. '

Faiivre t2 Analvze Tffect of Beavy Rain on Aircraft Performance

The Board maxes no menrion of the effecrt of heavy ré#in on the
sircraft’s gerodynemic charscteristice or thrust output. The
available literature, glthough sparse, indicstes that rain in
suzircient qunn:ities will produce a drag iorce wu the alreralr,
While it may be difficult to quantify the aerodyuszﬁc effec:s,
the existence of this force cannot be denied. It is cerzainly a2
factor in this accident and should mor have been igrored as it
has been in past accidents; i.e., Par A=, Pago Pago; Alleghery,
Philadelphia; and Eastern, Kev York.

It is especislly significan: that the instantaneous rsinfall
rates in the Raleigh sccidenr are essenrially the same as thev
were at Pago Pago. It is also more than just a coincidence thas
the gecident occurred within minutes of the larpge increase in
rainfall rate as shovz by the recording rain gauge.

Furt he-mare consideration should have been given to the effec:
the hesvy rain had on the thrusr output of the engines. Even a
worentgry thrust loss as the aircrafs progressed through the
downdraf:r and the associated "wall of vater"” would have reduced
the gircrafr’s ability to perform as the pilor intended and
expected it to perform.

Misunderstanding of Use of Flighrt Instruments during landing

The Boerd's Findings 7 and 8 szated that "The pilots failed to
wonitor their flight instruments until s safe landing was
assured,” anéd "The captain did not use all of the flight
instruments available to him.™

According to the captain's testimony, at 260 feet he felt low and
checked his rav datx glide rlope. (TR 114=15) It iS extremely
{mportant to remezdar tha: at this time everything about the
approach had been norma?. At 200 feet the YASI indicated on
course, while the electronic glide slope indicated very glightiy
low. The captain made a s=zall adjustment’ te maintain the glide
slope and then returmed his virion ocutside to follow the vas:.
The captain a thir time vould be retting hie vertical guidance
fron the VASI, his pitch information fro= the VAST and runway
viev, and would be monitoring his airspeed, while attempt1ng to
land the aircraft visually on the aiming point. It isg likelw
that the captain did return ineide the eockpiz to monitor the
aivspeed because, from the timc the aircraft passed 200 feet
until impact, the airapeed variation vas no greater than + 1.5
knots .
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It is also obvious that the first officer was observing his
flight isstraents. This .is indicated by the tvo excessive - .
descent rate.callouzs ud‘e by the first officer during the’ lut

few seconds.of flight..

When & aircraft vitb presently available instruments is in
visusl . condizions, the pilot manipulating the controls must

° -*+ z majority of his astteation to the ruaway and specificalily
the aiming point with oc¢casional crosschecks Of sgirspeed.. Omly
the pilot sot flying would. be able to crosscheck instrurents and,
"~ fact, did so as evidenced by the twe additional sink rate
....... ». 'However, recent accidents have made it sbundantly
clear that callouts cannot be depended upon te transfer essential
instrament information to the pilot flying. . Several deficiencies
in "eallout” theory have been.identified, includlng.

1. The information is inadequate. The Board itself recognized
this'in §pesial Study AAS-76-5 vhen it shewed .that & simple
callout of either sink rate or glidestope position was
iosufficient in .itself, but had to be correlazed with other
‘imsrrument information t0 be useful to the pilot flying.

2. Communication of the information iS unrelisble:
a. The pilot making the call way ©4t State it correstiy,
b. Cockpit noire zav interfere,

C. The pilot flying may nO? hear it, either because it is
inaudidle or because he is "tuned out™ by his intense
¢oncentrition, vhich is probably made necessare by the.
very situation which genersted his urgent need for
instrument information and prompred the callout.

d. The pilot fiping may hear but not underszand the
caliout,

¢. The piler flying may understand zxe callout, and trv t2
respond, but find himself still short of needed
inszrument infornation. For example, in response o 2
callout of "lew" he would pull the nose up; but. hew far
up? Since the externsl visual cues were not adequate
for the tasx of maintaining normal conditions, they are
"unlikely Lo be adequate for restoring acrmal
conditions.

3. In any case, the information will be significantly delayed
by the callout process.

In swmary, compared vith information received directly froe an

instrument display by the pilot flying, callout informatioen IS
inadequate, unrelisdle, and significantly delayed,

Furthermore, even vhen the callouts are made. conditions may nat
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always perzit the recovery Of:the aireraft froe a dangerous e o V
poaition. S

It should be noted that 'there.are no reguirements that's fligh: s e
c€rew on Eastern Airlines monitor a :pec’fzc puzber or 21l of the Co
flight instruments sudsequent to ptumg the decision height as

long as the runway or its eaviromment is in sight. These

ap~-oazhes are conducted ON a see~te-land concept frem the

Brean.uT point or the deciaion height (whichever ocsurs firat).

"The Naticnal Transportatioen Ssfety Board recognizes that at
~-~s2gnt there {s no.requirement for a pilot to continue to
monitor the instruments dovm 1O decision helight after the
approach lights or other ground enviromment associated with
the cod of the runway is called In sighz. In fact, in a
ses-to-land concept it is understandable that a pilot woule
wisn 1O mere -4 transition free iastrasent guidance to groun?
visual guidanse ai z&rly a3 possidble. However, in
ircuzstances Of low visibility, particularly as related to
Category 11 zinies, the approach lighzs may often b2 in L
signht before the decision height is regched, bdut they will o
not' provide a visual guidance jegment sufficient to furnish .
sdequste vertical information to the pilot. The result can
be a toushdown far shert of the threshold as in this R
instance. BN

“"accordingly, the Safety Board recomsends that the Feders?
Aviation Administration recuire that air carriers establish
-procedures iN their operations marnual that would reguire the o
pilot who flies an aircraft during approaches in low S
visibility c¢enditions to monitor. the instruments R
con:iﬂuous;y until the Tunway threshold Or runoway lights are

called in sizRt.” (ALPA emphasis)

In support of the XT$3’s philosophy is a statement made by Mr. J.
. Barrigon, then Assistant Chief Counsel, Litigation Division,
TAA, at a deposition hearing conducted by the NT$3.in regard to
ar. April 1976 air carrier accident at Retehikan, Alaska.

Mr. Kampschror, these quesrions are arpumentative. 1 think
l.could make a statesent thatcould be acceptable to most
people here. . The decirion height in thia particular case is
z2szadligshed hec:use of obstruction criteria &ns many, ®INY
faciors., Wnether or not it (i.e., the glide slepe) IS
usatle below 8 thousand feet {i.e., the decision height) is
really s paradoxical question. It doesn't need to be,
decavse Of the decision height at a thousand feet; gmé if iz
fact it is wsable another 300 feez Or 500 feet {3 reaily
quite irrelevant tO the circumstances here. A pilot sught
to be wisual when he gets tOo 4 thousend feet (i.e., the
decision height) and thereafter.™ (Mote: parenthetical
insertions and underlining by ALPA)

It is clear, therefore, that both the XTSE and FAL considered
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that a pilot would be visual during the later stages of the
approach; i.e., after obtaining the required visual cues. It
should also be clear that at the tine the NTS$3 made this
recommendation to the FAA it vas not the intent of the NTSB thar
pilots monitor their flight instruments to tcuchdown.

At no time prior to this sccident ha2 the Board recommended that
the iaszruments be monitored beyond the point where the runway
threshold or runwey lights &re ¢alled in bight. And yet it wants
to fault a sre’ for not going deyond what it had recormended. As
far as the crev was concerned, a& safe landing was assured when
the visual cues associated with the runway became visidle.

Subsequent to the Raieigh accident, the Board did maxe such a
recommendation in Report 4AS-76-5; but the FAA, underestimating
the importarce of this recommendation, failed to act upon it.

The Board should have £ollowed up on that recomsendation, hu to
date has not done s¢>. Thke Board should clearly state that the
pilo: fiying needs instrument infsarmetion throughout. the appreoach
and landing, #nd thaz callouts gre an inedequate wav to suppelw
it.

Considering the widespread militarvy (and growing civilian) cse of
existing technology vhich can deliver both instrument an-' visua:
infornation simulianecusly to the pilot ¢lving, ALPA calls upon
KTSB to suppeor: priority developmen:z of 'dead Up Display for use
in air carrier aircraft., The Board's most recent statement or
D

"The Safezy Boar? could rezch no conclusions regardlng the
advantages Or disadvantages of RUD in the low-vigibility
envireommens. "

&s

is insufficient to the point that it is sonetimes ingerpre!
ronk

"dazzning with faint praise™. Ye ask rhe Board i0 make a st
direct statement iz favor of EL! developmant.

I 7

e
At
2f

V1. DIsCussSION OF NEW EVIDENCE

In addition te the nev svidence regarding pilot reaction tine
Freviously discussed, ALPA would ITke to address three additional
subjects:  ATC involvement, the windshield viper system presentls
installed on the EAL B-727, and rhe deficiencies in the present United
States VASI System.

-
e ——

ALPA strongly believes that one of the main missions comzitted by the
Board in this, #s ia many other accident investigations, IS the

determinstion Of ATC involvement. This omission usually results fros
a cursory examination Of ATC procedures, actions by controllers and
the resuitant effect or. the accident aircraft.
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After ciceful exmiosation OF the ATC tapes, LTC Group's factual
report, and Terminal Air Traffic Controllers Bandbook 7110,.8D, ALPA

-believes tnit 4 ambder OF factors iavslviag ATC were mot 2ddressed by

the Board ad that these factors csrtainly bad ¢ bearing o= the safe
conduct of EAL 576.

ALPA sxoiasd In detail the Local Control {L¢} ATC ti3< during %d¢
time period 00302 = 01252, (time of accident ¢162:6%2). During the
32-minute period prior to the accident, there v:: an alzost eonmtinuous
(hot nike) dialogue carried on by ::+ local controller with ¢ s2¢ond
inaudible pertasc,  Strrting at approximately 00312 and ¢satizmuing
almost noastop until 0100:28 when EAL 576 called passing th¢ Leesville
Radis Beacon, for some 29 miautss, the tecil, coatroller was t2lkiag
about »s:omisz INVolved as : referee in a racreazionzl soccer league
and then moviag Up tO raferss Bigh seaool and college gma2s.

(Selected poriions Of this transcript frem spproxisately ¢0302 until
after the accident are included for the 32ird‘s examinstion.) Aziin
ALPA vould like to teiterate tnat thiS exirineoys non-operational
dialogue v« continued for a 29—ginate period prior to the accident.
During this 29-miaute period. there vere t+ izporzast transzissioms
made by ailrcraft. Ain Army Guard Helicopzer called the LC and
requssted parmission 1O proceed to the £is: side of the fisld ané do
somt hover VOrk until the thundersterm passed. Additionally, at
003&:54, the First officer on EAL 576 said, ™OK, zhink you, SIr, v22+
look like you have i quite a 1zorz ¢eming your wav.' Almost
{mmedittaly folloviag the 0052:54 traasmission, the LC went back to
the extraneous <»aversizion regarding the soccer referee business. L
nov bezomss iarerzsting to note that at 00552 the record veather at
RDU was ae follows: 1002208 four =ilss vis.. rain ané fog. At
0100:35 the LC advised EAL 576 that the airporr visibility va: 1-3/%
miles (the controller did not s¢5 vhat phenomenon vas restricting the
visidility)., By 0101:55 (at the latest), the visibility had 4rspp24
from ¢ miles to 3/4 mile- his IS a drastic change in e veather
over a relatively swssr: period of time.

Ths Terminzl Alr Traffic Controllers Maznua! 7110.8D in effect at the
time o¢. th: accident specifics some Of the things the local controller
should have done during thir period of rapidly changing veather.
Paragraph 1002 Airport Conditions states:

"a. On First contact or as soon as possible thereafter and
subsegusatly, as changes occur, inform ¢n aircraft of any
abnormal operation of approach and landing aids and of airport
conditions vhich might affect an approach or laindinz., ¢mit
lolormition curtently coantained tn e &T13 pbroadcast if the

pilot states the appropriate ATIS code or says he has received it
frow another source." (Underlining supplied}

Obviously rapidly deteriorating visibility could and did affect the
approach and landing of f.L 576.

Paragraph 168 of =x» Controllers Manu:l states "‘operate 2I&L vhich
control the asiociated MALS/RAIL in accordance vith the az:cmpanving
intensity retting table, except (1) (W)
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a. s requeszsd o7 the pilot.

b. &% 'you dsrm nacsssary, iF mot eserrary to the:pilot's

request.
Visibility
S ————
Step biy Ninht
5 Less than i mile vhen requested
1 I to but not including 2 miles tss: than one mile
3 2 to but not including 3 miles | to but ws: Including 3 miles
2 when" requested 3 ts- 5 miles inclusive
| vhea requested more than 5 miles
In addition the"Fzderal ¥2¢s9rclogiaal Handbook No. |, Surface

Oveervations, Chapter Ab-7, Paragraph 3.11 (US, 7ax) Control Tower
Observations and Actions s:izes;

"Unless stherviss exempted, certificated zsvsr personnel shall
report prevailing visibility vhes the sraviiting Vvisibility a
the usual poiat OF observation or iz zna cover {s less than &4
miles. Tnhe Centrol fovtr visibility sssarvizions n‘]gx be- cyes
imcedistely for alrcraft ¢s:raz10n3s, DUL they 3nill 22 recorded
and forwarced to the veather s:ztion As soon as practicable.
During this"condition,Control Tswsr personnel srhalti notify. the.
veather staitisn as soon as possible vhen they observe zis .
prevailing visibility at the tover {:vs! to decrease to Lsss than . i
I miles, and change by one or more zhs reportadlia values {(Tadl

A3-4Y. wWhen zhe tover visibility is reported as variable,

subsequent actual observed values vithin the limits of the

reported variability cs+e4 not be trinsmitted to the veather.

stazion.” (Underline Supplied)
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Tav.e A3=k. Reportable Visibility Values (Miles)
Increments of Separgtion (Miles)

1/106 1/8 1/4 1/2 B! : . A SR
3/8 11/a 2 . 2 1/2 3 10 15 AT
1/16 1/2 13f8 . . 2 1/6 3 6 11 20 Co e T
1/8 5/8 11/2 2 1/2 s 12 - - 25 R
3/16 /4 15/8 6 13 30
1/4 7/8 . 13/4 .7 14 35 SR
5/16 1 17/8 8 15 40 RS
3/8 11/8 .2 9 etc. S .

1. Enter in statute miles st land sta¢ions, nautical miles on
Naevy ships and ocean-station vessels. When the visibility
IS halfway betwveen consecutive tabular values, selsct the
lover value.

2. Wnen the prevailing visibility is more than 7 miles and. is
#l30c estimared to be more than twice the distance to the
Most diszant marker visible, encode the vicibilitvy as twice
the distance to that marker, rounded to the nearest
reporigdle value, or 7 miles, whichever is the greater, &nd
if the visibility is estimated to be greater than the coded
value, add a +; e.g., 7+, 12+, 20+, etc.

3. Suffix the average of all observed values «ith a vV (for
variable) whenever the prevailing visibility:

(a) 1Is less than 3 miles, and

(b) Rapidly incresses and decreases by one or more tabular
values during the period of the observation.

A 0100:35Z the lecal controller advised EAL 576 of the
visibility reduction to 1~3/4 miles in sccordance vith Paragrach
1002 (7110.8D). Also, according to his stastement he put the HIRL
(High Intensity Runvay Lights) up to Step 3, In compliance vith
paragraph 468 (7110.8D).

However. beginning at 0101:08, approximately I minute A }
second prior to the accident, the local controller gtserte the
first Of several statezents. The firat three statements,
covering A 10-second period, are statements made either in
bewildervent Or 8 state of surprise. The four remaining
statemants concern the assesszent OF the tower visibility. fThis
visibility assesszent vas obviously c¢cempleted at 010i:55zZ, at the
latest 16 aeconds prior teo impact, when the Aircraft war 210 feet
above the airport. Ris realization that the visidility had
dropped fron 1-3/4 mile to 3/4 mile should have caused the
controller to do twe things: {1) advise TAL 596 of the
visibility and (2) turn the BIRL up to Step 4. Neither of these
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procedures vs¢ accomplished. ZEowzver the LC, for whatever
reason, felt compelled to notify approach control at 0102:07, 2
seconds before impact, of the visibility reduction. ALPA alsc
realizes that the controller may have felt tha: under Paragraph
468 (b}, "as you dez2z necessary,'’ wouid negate any responsidiliry
to elevate the BIRL from Step 3 to Step 4. Sowever, ALPA would
emphatically point out that, at 0100:352 per the local
controller™s statement (1 minute and 34 seconds prior to impsct),
the local controller set the HIRL up to Step 3 as a result of the
visibility reduction froz 4 miles to 1-3/4 miles as outlinz< in
Paragraph 468.

ALPA would asim: that if tha ¢oniroli=r deemed it necessary to
raise the intensity for this visibility c¢hangze, he should also
have 4220224 it n2cessary to raise the lights to Step 4 when the
visibility dropped t= 3/4 nile.

Additional analysis of the transcript tzads to the conclusion
that :he local controller was not paying sufficient attention to
his duties. Tre Board"s factual report says the local ¢onzrolier
stated he =monitor24 the BRITE display in the tower continuously
while £&l 576 approached the airport. Hovever, a 0i0%:%52Z, 32
seconds after the ac¢cident, the Local Controller asks the
approach controller, "Wno's thst tesr jet that landed?” &LPL has
to conclude that after three comzunications, one of which i: a
landing <!sarance, and a continuo! monitoring of te BRITE
display «ith ALPRS numeric data, thz local controller should at
least have been zwz:re of e fligh: wnumber and airline neze cf
-he #i larding ailrcraft. Obviously, he vas not.

Subsequent to tte acciden?, there in more hot mike c¢oaversstion
by the locai c¢ontroiler, "Did | whav = yeah, | toié hiz a =ile
and a half. | didn"t give hi= the three ausrters cause he was on
fingl¥~nma= Taszern FIve Seventy-Six IS what thev told me
downstsirs.”

ALP4 1S sure that a lecgthy description of the omissions sf
pertinen: loce! weather informalion Lo E&lL 66 at Rennedy Adirpor:,
to Alieghecy 12! at Philadelphia Airport and EAL 575 at Raleigh-
Burham IS nor required. The only person iz e position zc collec:
such informazion is te local ¢ontroiier, ALPA believes it is
iacumbant upon the local coentrotiler to inform the pilot of
wzathar information which may affect his fiight.

WINGSRIELD WIPERS

Enclosed for the Board"s information are tvo interaal i2:ters and
a selacted portion of the 8-727 Xewslettar to Eil pilots
regarding txe efficiency Of the E-727 windshield vipers
(Atteshment B,
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. Tne fourth paragraph of this letter dated March 2, 1876 .shows ™ . . . . . ..
)_ that in the conditions encountered by EAL 576 ‘the m.pers coul& be e
..... .expected either to stall or te remove. the rain improperly. .in. .. . ..
“this case the wipers moved, 8o it. is very hkely that the tna '
was not. properly removed,

The Board tho:.ld have considared the gmuble effects of 1&;:ropa*
rain remeval oz the adility of the pilot. to make use OfF externa:
visual cues in-eonducting the approach,. in detecting any o

.deviatien from the correct,approach-path, and in saking required SR
‘torrections. On the theory thit the Zii letter of March 2, 1376 DO
was Not availadle to. the Board in its deliberations, we ask that
it and the-whole subject of windshield wiper performance be
addressed at thia time:

VASY

ALP4 has become extremely concerned about a new discovery .
regarding the design efficiency of the present U.S. VASI Syste=. o .
Prior to this aceident the aviation community was gensrally asvare
of only ¢ae minor prodles sssociared with & U.8. VAS?
.installation, that deing color discrimination during periods of
poor visibility. Nov it becomes alarmingly apparent vhen
exazining Figure 2 that an sircraft .can depart the centerline of
the VAS? on-course area at S descent rate of over One thousand
feet per minute ané fly for a period of six aeconds and szil}
receive an en-course indication. The aircraft can fly for an
Additional three seconds, or a tetal of nine aeconds, before a
positive {red over red) low indicttior! fron the VASI is received
by the crew. During this nine-second period the aircraf: would
have covered a horizontal dirtance of 3/8 of a nautical mile.

When examining. the design of the VASI $ystem vith the above
deficiencies in =iad, it becomes a1l too apparent that an
aircraft, ¢lese to the ruaway threshold, (i.e., 1/2-1/4 W),
could £fly in the ca-course area with descent rates above 1000
fr./ein., for an extended period of time while receiving a safe
VASI indication, 2ven though the aircraft's safety had deen
¢compromised. Furthermore, the on-course area can be even widar
than that of the Ralaigh-Durnzz VASI due to the range of
installazion tolercaces allowsd in the FAA's criteria.

The above infomation should be given full attention in a
reconsideration of Finding 2 which states thar, "The VAS? lights
alerved the first officer that the aircraft had descended below
the glide slepe.” While that finding is in a limited sanse true,
it reflects a misunderstanding of the pzint where the off-course
indication from vAas1 firat dsccawe available to thia crew.

ALPA's flight pazh profile adequately demonstrates that an
aircraft can deviate from the VASI glide slepe centerline for an
extended period of time and attain an excessive rate of descent
before the VASI will alert a crew that they are too low., The
accident aircraft had a $-second period of flight from the time
whea deviation from the VASI glide siope centerline began, until
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. a low iééwm c1tion. w1y provided to the <rav. The VASI actually R
‘;tonded an‘arrex ¢ 1nformation to the ctptain 4t .Orasar the =

decision-hsight zad from then on until sevaral reconds prior:ts.

impact. At 200 feet, the captain 5114 he felt low and the
elsctranis gllde sloze anowed him slighely low. However, the.’
F431 showed safe; i.e.; red over white. FOr the next.twe and -
sas-half decondr it continued to show 1 saf2 red=over-whits
indication. The aircraft then flew for in 1ddizionsl two ané .

one-half ssconds tarsugh the VASI zransizisn zone; i.e., red over
.pink.

tazlosed for,the Board's information is e detailed l2tzer te the
Nev zeslaad PElOL. Associazion outliziang the dangerous deficiency.
iNour present rad/white 7a$1 Syszenm (Attachment C)

R

‘% <
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VII1. COMMENTS OK BOARD"S RECOMMENDATIONS CONTAINED IN REPORT

AL?PA fails to understand tho basis for the last two paragraphs on
page 17 of the Board Report AAR=-76~15. Wnen the main body of. a
report contains numerous errors and results from an incomplete
investigation, the recomnendations could only be based upon
incomplete Or erroneous findings.

Whie ALPA supports having FAA OPS Bulletin 71-8 (Attachment D)
applied to precision approaches, an&agrees that accidents eccur st
unacceptable rates (in that any accident is one too many), we most
emphatically disagree that this accident illustrates either &
disregard for approved operating procedures or lax crev discipline.

The newv ¢ad corrected evidence offered here by ALPA mekes it very:
clear that set only did,the crev of EAL 576 not fall vietis to #ny.of
the' 21 shortcomings listed in PAA Buletin 71-9, but that they
actually used many of the recommendations listel in that bulletin.
Specifically, the crew used the folloving recomeadscions froc 71-9:
2 a,b,¢,4,£. 86 9 (as it applies to a precision approach.)

The Board and the FAA bulletin refer to "professionalisc”. If there
vas any ‘lack of professionalisz involved in this accident, it was =o:
or. the pa4rt of the crew of EAL 576.
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LEGEND FOR ATC TRANSCRIPT

B¥/LC = Hot Xik¢ Local Controller

La-50% = Radis transzissioa from Eastern Airiines Plight 37%.

RDO=-L/¢ = Radio Transmissioa From 2zlsigh Durhaa Local Controller

IF/aC = Interphone zraaszissisa by Raleigh Durham Approach Controller
[F/LC = Interphone transszission Dy Raleigh burhes Local Controller

IF/? *+ Interphone traassission NOL assignadle zo mYy particular position
EA-393 = Radio :rans=issieoa From Eastern Airlines Fiight 393

74E = Radio transzission from Beechcraft 74E

Guard = 2zdio transzission from unidentifiable Cuard alrcraft

784 = Radlo zraasmissisa Trom Forecast 734,

ATC TRANSCRIPT

0031:002 BM/L You s:z:; OFF In City Recr2azion ™= you go froz there
to high school and then to ¢oitege.

0031:112 B™/LC Buz ah I'z a ['=z zeana read the booK oz evarytning he
rays taaz a lot of rules to knov * hr it's the zisizs:
za2z: to officiate.

0031:152 BM/LC I guess because you knov i1t's basically kicking--you
can"t trip em, but I'm gonna get zhes boOK On P.Z.—r23d
it—they play what (eighz) halves, don"t they—and no
wha:  aad don"t think they aave any subszitures either
(additional conversation).

0031:202 ¥x4/L¢ But | don"t = and hell | don"t know how au:n they—and
A
0031:352 EM/LC Guard 59784 IR | TIRW =209+s through

lightoinz noticed lightaing.

0058:312 ZA-57% Raleigh Eastern five seventy six uith you ah we're
three from Laesville.

RDO-L/C taszern Five seventy six is cleared to land runway two
three and wind ah variable ¢ue ah eight :zero degrees 4:
four and I had a qusenair reported ah szrong wiads from
tae left abwt zwveazy knotr at ah d2tveen niae hundred
and =2+ thousand ah correction z=5 two ah ene thousand
two aundred feet on Final.
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B/1C
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0100:282 EA-S76

10100:30Z RDC-L/C

B/LC
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IF/AC
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IF/AC

- IF/LC
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0101:082 EM/LC
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OK, thask you, air, yeanr look like you have ah quite a
storm coming Your way.

Kay

But | don't know hov much; | assume they pay abort the
same thing they ‘pay you ~ well ah recreation or high
school Or = but see, you start Off vith recreation
vith a player on = on the zea= this might pose s
little problies but I'm sure could do . would ah
ya knew take a couple of hours l¢ave ah cause I think
they play around tvo thirty.

Eov much do you get paid? Ah how much have you made if
you doz't mind me asking? ~ (I bet you) enjoyed it!
Did you? Yeah = | like it because ya know Chucky's
going to a school where | think soccer's gonms be reo?
big—and more sc than feorball and ah == that's right
(end vho knows) on ah open field basis = he said (that
he's ah) = he's go? forty—three high schools and
colleges .

Five seven six is Leesville.

Eastern five seven aix roger

Yeak: you ain't got ah we go? ah

Eastern five seventy sSiX, visidility at ah airport now
1S & mile and three quarters.

OK, thank you, sir, say your vind please.

The vind right now Is ah ome nine zero degrees at five.
It's been holding pretty well at five kaots.

OK

Bay Sa Poco

Go ahead

Turn your runway lights up oen three two
(Sizultaneous with "on"" above) I did

Wheeler’'s requesting a contact approach
(Simultaneous with ""approach' above) on three two

Av right = hey John

*

Bey ah —— (sound of mike or speaker xsvement)

ORIGINAL &s
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APPENDIX F 52~

0101:-14Z B=/1C let's see ——

0101:18Z EM/1LC VWhat we got ah wile and three quarters with what -

0101:222 EM/LC See em red lights

0101:282 BM/IC * gtrobes at night —- only see the miles eastward * —
- Prkk

0101:42Z ®¥/LC (but) what sh g0 ahead snd give em the weather
e an down ——

0101:45Z BM/1C Eell, I can't see the white house — #h

0101:48Z EM/LC I cat’'t see the Angus Barn * give ex ah give ez ah
quarter there

0102:072 IF/iL Boward ——— visibility three quarliers povw

0102:112 1/7 Eey John

IF/? Bey Charlie ~— is it raizing havd or is it fog movin
in?

Ir/? Hev Chuck

IF/? (Simultaneous with above) wait sh minute for am ILS.

CiCz:232 1F/1LC Wair ah minute!

IF/AC ** rhree ninety three when I got that three gquirters

how abouz give it to hiz

EA-393 Raleigh tower Eastern three ninety three

RDO-L/C Eastern three ninety — Eastern three ninety three ah
stgnd by

IF/AC You're talking %o us, Chuck.

0102:442 IF/iC Who's tha: last jet that landegd?

IF/AC Five seventy six

IF/1C Five seventy six, ah vhat’s your problem, sir?

IF/AC Chuck, you're talkin’ to ys —— get off the override

RDO-L/C Five seventy six, vhat's your problem, sir?

RDO-L/C Eit that slarm *** runvay ___ #* on the way out *

RDO-L/C Eastern

EA-392 Eastern three ninety three

ORIGINAL as
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' RDO-L/C
EA-393

EA-3S3
RDO-L/C
IF/LC

IF/LC

RDO~-1/C

EA-393

RDO-L/C

RDO-1/C

74E
RSO-1/C

T4E

RDO-L./C

T4E
RDO-L/C
74E

nnq—z/c

B, LC

RDO-L/C

-63- APPENDIX F

Eastern three nine?y three ah roger — ah I be righe
there ah momentariiy we gh Eastern three minely thres
just proceed tc the VOE, maintain three thousand.

You sn?'procecd to the VOR, maintain three thousand.
Yes, sir, we gor ah disabled aircrsft on the runwsy.
Roger

Eastern five seventy six ak tower (background with
above) OK, all emzrgency vehicles ¥ oo the runway. The

Tunwaey is closed st this time.

Hey, I'm sending Eastern 393 ah cleszred to the VOR a:
three thousand, putting him on &h one twen’y five three

OK, Charlie, let hinm come on.

Eastern three ninery three contact Raleigh approsch one
twe five poin: three

One twenty Five three

Eastern five seventy six gh tover (background with
above) turn three ninety three over =- he's talkin' teo
approach controei — aw right you all talkin' to three
ninery three.

Eastern five seventy six Raleigh rower (background with
above) the airport’'s closed ** = her Tem

Raleigh this is Beech ah seven four echo
Seven four echo Raleigh

Ah it lookeé like he had an engine oz fire when he went
by me.

Ah say again air:

That &h jet looked like he had an engine on fire whe=n
he went by here at the end.

OK. thank you sir, sppreciate it. | just saw what ah
looked like ah flame out there.

| can smell kerosene all over the place down here. |
dn"t knov where; Iit's everywherve.

OK, thank you air.

74 echo said looks like an engine on firs to hiu. BRe
szells kerosene all over the place down there.

Eastera five seventy rix tover

ORIGINAL ss
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APPENDIX F

B/LC

04/1C

B/1C

74E

RDO-L/C

T4E
RDO-1L/C

CBM/1C

RDO-L/C

BM/LC

RDO-L/C
74E

RDG~L/C

Guard?

-64-

T smell it = and it looked like an enging w35 on.fire,
that's what that Beech D~eighteen juat said.

Did | what — yea!! | told him a mile and I told him 2x
mile and ah half, I didn't give him the three quarters,
‘cause he was on fingl * = Easterc five seventy air
it's what they told =me downstairs.

I can't an = I can’t talk to hi5 = calf the South
Ramp, tell 'e=z they need additional fire trucks — |
don't think ne's off the runvay.

Raleigh this is Beech ah geven four echo, look like the
runway's tied up nov. -

Yes, air, Bssch seven four echo, the run &t airport is
closed at the presen: time air.

OK, ah hov about ne taxiing back in?
Aw right, air, ah taxi ah stand by, sir.

Number four somebody's calilin' ™ ah looks like he is
off the runway, | can"t see sk *-in' thing.

Eastera five seventy six tower

I #»x* right here = sent hi{n the VOR at three thousand
ah and ah put him on ah —" aee if you can taxi this
guy back to the South Ramp — | knew it, s2z if he
wvants to taxi, just see if you can sead him back ==
call these guys see if you can taxi somebody to the
South Ramp — that one at the approach ené, he wants to
taxi back to the South Remp — South Ramp.

Ah Bzech saven four echo, taxi to the Souzh Ramp.
Seven four echo, roger, he ran off the end.

Ah negative, sir, an | can't see wkere he Is, sir. it's
ah raining up here so hard I just | can’t see anything.

Tower, he's vight at the center of the refueling ares
for nelicopters.

Hello, tower, Porecast 784
Forecast seven tight four, go ahead.

Roger, air, he appcars to be right in front of &h whare
we helicopter.

OK, thank you, air, appreciate It = can you tell =e if
he's In the gress or what. air?

ORIGINAL »s
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Rain hiss!a?p'oach light _are
A. Startle reaczio. - reflexive (daveluntary) ' «500

L -69- APPENDIXF - °
1. Physiological changes/central changes ' '
&. Beart rate increase
b‘ GSR
€. Muscles tighten
{Borh increased heart zrate and muscle tightcning have been associated
with alowved RI)
2. Reduced sensitivicy to information

3. Glare - flash blinding

€. Oriesting reflex
1. Pbysiclogy
2. GSR {(300Q)
3. Pupil chacges (5000)
A, ighteced sensitivity
5. Brain wave changes
6. Heart rate high

D. Rehavior

1. What is ft? - 500

2. Resume activicy » 500
e.g. zonitor VASI

3. Realize rain ¢ 200)

&. Check irstruments
a. O - B 100
b. Crosscheck « 250

5. Accommodation and convergence
&. Teduced sensitivity

6. Decision to go around » 30C
7. Reaction time = 250
8. Movexezt tice « 400

B, Adrcraft reaction time

Extenuating circumstances

A. Expectancy
3. Noise ir cockpit (complsx derisions)
C. Patigue {(complex decisions)
T. Higher altitude (complex decisions)
E. Memory load/processing capacity
1. Vet runway
2. Pully loaded - heavy airplane
3. Downhill runwvay
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, }‘y v '{ 5 ‘&{U Hrebaoilldcil, o
Coptoin B 0. Mecdor DCAFQ
R. F. Forbes MIACK
B-727 Windshield Wipers March 2, 1976

£d, es I indicated to you severcl days ago, Homer hos assigned the B-727
windshield wiper problem to me for resolution.

| talked to Whitey Jahn today, to eyt him in On the problem, and to find
out if Ne hod received complaints in the nature of yours==he hot not.
The comploints he has received relate to noise andd the “park”’ mode .

I then went to Terry Timmons in Engineering and asked for his help. He
is going to begin ONn immediate Check of past records to determine if, cn
the pheose check, tlades are showing up lim;lor if arm: tencion regulorly
needs adjustment. We ore also proposing an E.O. to check the next
five or ten gircreft coming into phose check.

One interesting item keeps recurring in my conversations On this motter.
That is: The wiper motor oppeon to be underpowered. and indevelosing
the specs for biade ann tension, there wes a trade-off between whet would
be optimum tension on the blade orm for best weter removing action, end
whet the motor can generate in the way OF toraue . Toe much tension
couses the blode to stall. The cure is to reduce tension, and this may
couse wnsatisfactory performance.

As you con see, this moy turn out 10 be a design problem, end therefore,
0 Boeing problem. .

We intend to pumue all aspects oF this problem, and | xiii keep you
posted .

R. F. Forbes

¥FF do
cc: Coptoin W. L. Colsh

ORIGINAL s
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interoffice correspondence

vo: Coptoin W, R, Brody IR ADORESS: MIAFY -
FrROM: L, Homer Mouden | 7 ADDRESS.  MIACK
guBJECT: B-727 Windshield Wipers | . patE Marc?\ 24, 197@

‘Walt, 1 received severa!l complaints from pilots concerning.the inadequate
wiping oction of the B-727 windshield wipers. These were presented to me
gs sefety item. Sincesome of our recent landing incidents eccurred when
the wiper system wes in Use {the {AH incident wherein there was a wiper
moifunction, and the RDU incident dF 11-12-75, to mention a few), |
thought the complaints merited investigation.

Accordingly, Dick-Forbes, and Terry Timmons of Engineering ,have ken
working together in on ottempt to run this preblem down. Their tentctive
gssessment was thct the tension on the wiger blade arm was inadequcte .

To test this, a rendom check Of the biede arm tension wes mede on 15
oircraft. A significont number of these showed improper blade am tension.

To correct this problem Engineering plens to change their work progrem to

edd this function to those of the mechenic. His work caed will specify the
we of the scele to check tersion, and Will specify the requiredvetiue and

tolercnces. This is to be done on the phase check end, if cccomplished as
proposed, it will be approximetely six months before the entire 8-727 fleet
is checked.

Since we are coning up Or. the rainy secsen, and in view of the possitle
correlation Of windshield wiper inadequacy with recent landing incidents,
you mey want to consider csking for a one shot immediate check of the
entire B-727 fleet 'to be followed by the routine phase check, os ¢ contin-

uing progre™.,
Sirmmer”
L. Homer Mouden

LHMF:o
€c: Mr. Den Crosby

ORIGINAL &
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APPENDIX F -72-

All 8-727 Flight 'Officers «3- June 1, 1876

From My own experience, I keep a how goes it on the fuel
burn-off as the trip progresses. |1f the TOGW is within
1,000 1bs. of the RGX on the CFP, the burn-off is usually
pretty close--except after the descent begins. That"s
where vectoring or whatever happens in a terminal area takes
its t¢ll. That also is where the judgment factor comes iIn
as to what additional fuel, if any, is required by the
Captain,

V¢ suspect the QCs are burning a little more fuel than the

computer is programmes for. Any feedback from you would be
‘appraciated, If an adjustment IS nesded, we'll get it done.
All we need IS good valid data from you to justify a change.

Windshield Wipers

As we had put ir *Items,” wWrite up any viper if the blade
'floats™ at cruise speed. WwWe usually don't get the eppor-
tunity to test them before they are needed (because of a
dry windshield}r this 1S one way to get a potential probler
area fixeé rather than get caught by surprise en that next
rainy apprcach.

Reverse Thrust¢ vs. Rudder Directional.Centrol Capzbility
With the thunderstorm season upen US. a little discussion on
the above subject nay be appropriate since we do a lot of
lanéing under various cembinatiors OF adverse runway and
wind conditions.

hs a result of some tests done several years ago with the.
rudder pedal nose wheel steering linkage deactivated, the
following results were observed:

2. TReverse thrust from the center (%#2) engine had negligitle
effect en rudder effectiveness.

2. Reverse thrust from the pod (#1 and #3) engines generally
reduced rudder effectiveness. At 60-80 knots IAS, approxi-
mately 65%¥, in reverse thrust rendered the rudder com<
pletely ineffectiwe, At 85-100 knots IAS, approximately
80% Ny in reverse thrust rendsred the rudder completely
ineffective.

The report on the same Series of tests stated that asymetric
reverse thrust is of little help an maintaining directional
control.

ORIGINAL »s
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| | DEPARTMENT GF TAANSPORT | \‘9\/”-
L-n Qnn w-'c-.m ' :

TS _ o " ?ach..ewt c.i
‘ T TAVAT, RELBOURNE. {' ?4'5 .. W8 QUEEN s,
Pt Addreus: QTS SR ﬂawumz. T
BOX 1P G, 6.0, : o, o5 .50 :
MR SOVRNL, XD, _ 23 F‘é 157{
in Rapty Qe ..

Captain ¥I.B. Crosbile,
1A Yattendon Roa...,
St. Heliexrs, -
Aucikland 5, :

E:n’ %" hL "1;30
Dear Six,

I vas interested in recelving your quary -:egu‘.iag the ;
replacing of the red-white VASIS with a T-¥iSI3 at Pago FPogo. Tze ;:::,c:e-.s
of the red-vhite gystez do not ge“e*a..f realise that it 1is an uxsafe systes -
in that a pilot can Teceive an "on siope" indicaticn for s mile or so mot.
reallisirg that he is descending too rapif..;}' and he may receive a doubtls Ted
signal toe late to c‘ze ¢k his cescent. N

One big advantage of the T«VASIS s t‘aa‘ when it L8 installed
tcr regular aircralt, it dozs not Lave to be re-aited for long bodied al-coalte
The pilct of a long bodied aireralt ecan fiy‘on-siope’ in the eariy pa=t of the
approach and check the rate of descent sc that ke sees & 1 dot signal in the
later stices as described on page 12 of Publication 38. If a pilot decides %o
cxerc-ae Ceution in his approach, he coull make sure be sees & 2 dot fiy dewvn
:igr.a... d:.:emtt.y belcre. the th..esho;cz.

> The cuzTest Australian Standard iestallaticn is dea-s.. fer.
15z (‘0 £1) above the threshold &2 an 2pproach slope of 3°, I have exclozed
o diagras ehowing the heighy over thc e:‘:\s ¢ fer the standard 3° gystez as well
as those designed for 2.75° and 3.25° aﬂ v‘th & height of 50 ft cver thresbold.
;Iou will note that while there i{s considerzdle variaiion in the distance fzcx.
thres‘.old at which ea\.h 1ight unit la ,.u.:ed, there is very little differecs :
in height over threshold due to the va."sz, approcach slopes. When ccopored with . -
Eu: I1S, trbese beighis muat be co:::ccte: Ly the vertical differerce be<ween the .- -
Erﬂot‘s eye and the glide patn’ix 3ien the airex Lt

% I mﬁe'-s.a..‘l that In Tew Zealand the suthoriiies alter t:
setting of the whole light unit to p*o"mu a variation in the approach slopl, :
gth.u teans that the red updershoot signai ia a.lwaz-'s the same distance belcw the
approach slopo.. '

Here in Justralia, we prefe. any . non-stmda:ﬁ installatien -
to have the ‘1ight control blades specinlly mapufzctured for the selected
8pproach slops thereforo reiaining the ..ed. undershoot sigmal at o standaxd
angle of 1,9%,  Only in ope of the 100 ixstallcotions in Australia end FPapus’
Fiow Gulnea have we veried the red undershycs si;aa.s md thnt vag st CazbezrTa .

vhers we ma Taised ite a:;:oac“"‘ 9P’
OR\G\NA
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...... = mesnwas wete wvewi Usa AT% &8 Jollowsi o

Aiproach Red Interval between
Slope Undezshoot dpproach Slope
Signal & Red Undarsioot
: 8igzel
oo Standsrd 2.50° 1.5° «60°
Yoo Standazd | 2.75° 1.5° .8
012 Btandard | 2.86° 1.8° | «95°
Bev Stapdaxd | 3° 1.9° 1.10°
Canberza 3.05° 2.10° 95°

If the diffeence quotel in the last column of this table s Tedused delev 1° there
1s & corzesponding reducticsn iz the aount of light exitted by the light unids iz
the L1y up leg, therefore, I always Tecomaeni the approach slope ahould Yo at Icest .
1° above tae wméersboct signal. :

A perusal of Page Pago landing cohast shows that & TeViSIS wiib
as approach Slops of 3.25° would be reguired to matcr the IIS and that & ryed unlede
shoot slignal &% approexizately 2.5 would be reguired to slear the cbstrusiiens in
the approach. Tos &4iffersnce is +75° which, wnile i% is approsching ths minicur,
would be accepiabie. ‘

¥e have po snow probless in this country therefore, we did not
develop the original desipgn for any form of snow protecilon. After discusgion
with the msnafectursr segasding the posslbllity of opuppiying the sguipzent to
eounizies with szow pooblece, & snow 1ic was designed and & mowld ecmeizucted dul
none have been tanufactured and the deeiss bas yet to be evaluated in prestice,
On pace 15 of the sncliosed ocopy ef Putlication 15, Fig 16 bas been modified to
show this 1ids

If reguested by FAL, or the equivalent authority in ay othex

ccuntry, I would 'expec‘: that zy Departrent would be only teoo Lappy to prozcte the
T~Y4SIS by maxing avellable on loan & set.of field equipzzent for evalusticn pusposcads

If I caz be of axy furiter assistane in povidisg ixfemmation,
please do poy healiate to wzite $0 ze agais, _ .

Jours falthfully,

; éw‘»
(3.5, leevoro)

{notoa) ftwmeme Jipheins Feeiocog

. ORIGINAL, o
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AIR CARRIER OPERATIONS BULLETIN §O. 71-9

SUBJECT: Training Emphasis on Non-Precision Approach Procedures aac
Iaterpretation Of Low Yi{sidility Weather Reporis,

Recent air carrier accidents vhich occurred.duriag non-precision approaches
pin pointthe need for action to improve Chs type of eperation. A study
was faitlated sometime back with.. goal to examine existing c¢riteria and
stke vecommeadations 'for.changes te critezria. The study group must
detercine if improvements can be made which will aid the pilot In making

a decision to descead below MDA during a non-precision approach. Meaawnile,
there IS a need to rveemphasize trainlag {n non-precision appreaches as vel'
as {mproving the knowledge and uaderstaading of the {mplicazions of reported
lew Vvisibility weather.

Accident investigators fron cae NTS3 and iaspeczeors from the Washiagzon
Office nave questioned air carrier pilots about the =teziag and {mplicazioa
of reporzed obscurazion in weatner sequences. The pilot response zefiectad
inadequaze knowiedge Of the subject. Of particular Laterzst {s the fact
that parti{al obscuration is described ias the remark seczi{on aaé can be
anything fron 1/10 Lo $/10 coverags and still be considered partial. Tre
{oplicacicn of a 7/10 or 8/10 obscuratiecn iS that a pilot could reasonadiv
expect Lo encounter rescriczioas to visibility as he descends froz a
position below cloud level tovard the Tuoway envircament. However, pilots
questioned were not aware of this because they d{d not relate the resarks
informatica to the obscuracion.

In view of the lack of kaowledge on the parz of the pilots Lszervieved,
operacions {aspeccors should assure that traiaiag programs adeguately cover
weacher sequences an? taterpyretationms that may be made fros the lov
visibility data supplied on the veather sequence.

The FAA Acadexmy has prepared a paper o= non-precision approaches which cozn-
taing excellent macrerial to assist iz upgrading the professionaliscz regquiresd
during a non-precision approach. The material is reproduced {a par: as
fellows:

THE NOR-PRECISION INSTRUMENT APPROACH

e MORE PRECIJION IS NEEDED e——
The ability to conduct the acn-precision approach {n a preofessionsl manner
has given way in large part to the tomputed and sutomated approaches; i.e.,

flight director and autocoupled approaches. The inscrument pilet of today
{s being trained in & wmanoer vhich emphasizes the philosophy of the precision

ORIGINAL s
oereiven av 44 1
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ILS approach to Category I, II and III procedures ané weather minima, by
de-exphasizes the basic non-precisicon instrument approach procecures. Ki
trainiag nc longer stresses the need for precise timing, closely coniro
rates of descent, thorough knowledge of the procedure, and the basic ski
and techoigques of using the rav data information displaved ir the cockp
As a resi.lt, he has become ir far tpo many cases, somezhing less than a
fessiozal in conducting the non-precision spproach,

~

-t

£

P O

L5 IS BT 0' o

H o
O
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What can be dome to reverse this trend? One way would be to re-exphasize
the need to know and practice the basic skills and fechniques associated
with the non-precision approach. Ancther could be to recognize the need for
more precision duting the so-called noneprecision approach. Even a naze
change for this type procedure(s) mey be in order. Perhaps we shoulc srop
using the philosophy of nen-precision and face up to the peed for standazis
that all phaces of £light should be based ypon precision and professionalisc.
Stil] another area in rhe coniuct of pon-precision approach has te o with
the attitude, cockplit discipline anfd ¢rew c¢coordination of the flight crew.
Becent events strongly indicate 2 widespread lack of sppreciaticn for thne
impertance of these facicrs. ubstandard gttitude, discipiicme &ad cocrdi-
narion arTe &pparvrent to the degree that many npo*aacaes are being flown in a
hirz-pr-=iss fashion yatner than in & disciplinef by-~the-book proced:re. Tne
Tesults in far too manyv instances have been making newspaper headlines. T
area in particular is ir grea: neec of added emphasis.

I &Qition to the preceding poinls, oore operscions]

3 on of the pon-precision ap ch as sgpelled put in the TIRP
257.34, {3 neaxdec. EGuch ¢ ¢ a5 obstruction cleaTance
ts, fical course aiignment ecri iz, &nd the primary bounda

segments 8Te need-to-xoOow factors for the professko“ai a
What gre some 0f the shertcomings asnd common faults freguently notad in the
executicon of pon-prezision approaches?
|. Fallure to co ‘;c: comprehensive driefing cn the &pproach procesi:re
acd techaiques ¢o be used,

2. Failure to exscute Che proceduyres gs published; L.s., eurti
procedure short, especially when the ini{cial phase is on top of
restriction to visibility. This cotner cutting carriss over in:iso

the firal anproach phase where 21l at once everything piles yp and
the crew is not always egquael to the task,

3. Fallure to cross-check #itimecers and other flight {nsrrumen:s
during the {nitial and final approaches.

4. Uskng pfocedures and techniques which give the pilo* too much to

do at the szart of the final approach segment; i.e., checking the
finel approach fix passage; calling for gear down and before landing

OR:G! g\AL %
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14.

15.

16.

17.

sheeklist; calling for appreach OF landing flaps As “ppropriate;
commencement Of 2iming Lf required; <ommeacemeat of the required
descent rate; estadlisheent of correct tirspeed ete., &L least
six things which must ‘be. dccomplished Lr short order. rxperience
has shown that One O =ote of these items are often unintentionally
delayed -er forgotten, usually to the degradation of the overall
quality of the approach.

Failure to.tune tad properly tdentify e dppredca facility(s). ’ __"'j~3%i.T5f{

Failure to precisely "note TAF ssssage, o 'fi

Failure to commence timing &t the FAF.

Pailure to promptly <ommeace & properly controlled and sotrect e
rate of descent so as to arrive at MDA in a position to sight e
the runvay environmeat and coatinye A normal approach to & landing
SO a3 tO avoid excessively high rates of dsscent 3t my poinc
during the final approach segzeat.

Toeazzeatios to the details of the task at naad; e,g- comaversation SR
and sctions concerning uarelated m d {rrelevant things.

Opposite corrections to zail ADP bearings.

poor gualizy of ADF =maiatensnce and upkeep; ¢.3., the oft-heard co e e
Tes47x that, ''the ADF IS no good in the sodern jets,” ynez all it ' :
likely needs {s to be writzen up and carefully repaired.

Lack Of appreciation or kaoviedge for the different scale values
of the localizer &cd QOR As displayed on the Course ladicater.

Faiiure to carry our prcpcr crew ¢oordination procedures
Especially, when the copilor is flyileg the Captain oftena f2ils to
exesute the normal copilot fupctions and duties.

Not stayiag on {(nsiruxeats; f.e., both gilots looking euz for the ,
Tumwvay threshold rather tham one staying on instruments and the T
other zross-checking and looking oyt for the DoAY eaviroazenl.

Inattention to precise course inteteeption, aad-cross-checking on
secondary instruments.

Feilure to level off 2t or glightly sbove MDA.
Persistenszc in continuing A substandarsd asproach rather than

promptly exesuting the sissed 1ppredch,. There seeas to be a
strong-feeling false pride agsinst executing A missed gpprodch.

RECEWED BY ATP
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18. Rot using a stadbilized approach coocept,

19. Not preplanning how tO conduct the Q;rouh. so as te fly g..if air-
plaae through the window (key point) at = sppsroximiely one mile
from the zuaway threshold,

20, Not strivisg for a high degree of lcéuﬁcy sad precision in the
-¢oaduct of the non-precision approach. o

2l. ¥ot giving due comsideratior - the possible adverse effect of". .
Tescte-source weilhel anc 4icimeter seitiag {oformaticn.

RECOMVENDATIONS,

1. ZIzphasize zae need for more discipline, erew soordination 1ad
precision Lo zhe various non-precisioa appredches.,

2. Develop nev and mere specific crew-concept procedures for all

non-precision approaches si={lar to the procedures being usec on
the full T1S approaches. Ffollowing are some examples which .
apparently are approsriate,

a. Complete i{n-tange checklisis and compreneasive ilastrument
approach briefing prior to imitiating the approach. Careful
calculation of final approach ground speed.

b. Exteand land{ag gear and approdach flaps and complete before~
landing checklist a#fzer intercepting inbound course and prior
to FAF passaze. Eszadlish altitude mt the winiwux recommendsd
valle so as to avoid subsequent high rates of descent.

C. [Tse sgtablished altimeter, flight (astrumeat and serming flag
cross-check procedures jwst prior to the FAF.

4. Note PAF passage, starc tiaing and promptly c¢szmence pre-
determined racte Of descent. Set landing £laps if appropriate.

e. Make altitude and course devisticn éallouss du'ing {{aal descent.

£. Carefully.monitor ¢{={ag and descent so #s to arrive at Or
slightly above MDA prior to the =Y POINT (Netmally one mile
from the tunway rhreshold). The ZTY POLNT may be determined
by timisg (usually 30 seconds prior to ¥AP), by DME, by cross
beariag, Or ocher type fix.

3. POSITIVELY monitor MDA limits and do act descend below until

the runwvay environzent IS In sight and the airplane is in
position for & NORMAL approach t¢ e landing. Asauming & BAT

ORIGINAL s
RECEIVED BY ATP
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ef 3007 to 4007, this should ocecur at the EEY POINT and
approximitely cne mile from the threshold.

Abandon the approach and execute the missed approach procedurs
{f the approach is sudstandard or Lf g. above i: cot possible.
It i3 NOT necessary to c¢arry cut the timing to the final MAP,

3. Comsgider revising the inmgtrument procedures and approach plate
display by establishing a KEY POINT FIX (KIF), approximacely one
mile from the threshold or farther csut where MDA and vv‘s;b';ia.v
minime are abe ¢ standard, The fix may be decermined by IMVE, MM,
ND2, intersecticn, orf by timing.

4. Calculate and display on &pprodch plates the timing from FAT In the
Eey PFoint Fix (

S. Calculate an isplay cn approach plzzes rhe recommended rate of
descent reguired on firal approach to reach MDA at or before ine
KFF.

'vﬂ..
[+ 9
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APPENDIX G
- RESPONSE TO PETITION FOR RECONSIDERATION OF PROBABLE CAUSE

Air Line Pilots Association
Petition for Reconsideration of
Probable Cause
Aircraft Accident—Eastern Air Lines, Inc.,
Boeing 727-225, N833E,
Raleigh, North Carolina, November 12, 1975
{NTSB-AAR-76-15)

RESPONSE TO PETITION FOR RECONSIDERATION

In accordance with the Safety Board3 rules (49 CFR Part 845), the Nationa
Transportation Safet?/ Board has entertained a Petition for Reconsideration of its findings
analysis, and probable cause in .the aviation accident involving Eastern Air Lines, Ine.
Boeing 727-225, N883E, Raleigh, North Carolina, on November 12, 1975. As a result o
its review of the Petition for Reconsideration, the Safety Board has granted the Petitio
in substantial part. The aviation accident report has been extensively revised to reflee
the relief granted and to revise the probable cause of the accident.

On May 15, 1976, the Safety Board determined that during ‘the landing &
Raleigh-Durham Airport in instrument meteorological conditions the instrument landing
system {ILS) approach was uneventful until the airplane was about 100 feet above thé
ground. The flightcrew had the approach lights, the runway threshold lights, and the
runway lights in sight. At that point, heavy rain moved across the approach path, and the
captain, who was flying the airplane, lost all outside visibility. The rate of descen
increased, despite the application of increased thrust, and the airplane struck the grounc
282 feet short of the runway. The airplane bounced onto the runway and slid to a stog
4,150 fleet past the runway threshold. There were eight persons injured; one was injurec
seriously.

When the report was adopted, the Safety Board determined that the probable cause
of the accident was the pilot's failure to execute a missad approach when he iost sight o:
the runway environment in heavy rain below decision height.

In its petition, the Air Line Pilots Association addressed 10 issues relating to allegex
errors and omissions in the Board's conclusions and analysis of the evidence. These issuec
are addressed as follows:

1 Errors in the flight data recorder {FDR) readout and analysis.

The original flight data recorder group was reconvened to address the errors in

the FDR readout and analysis alleged in the petition. The petitioner contends there was
an error of 0.9075 inches in the reference line measurement on the FDR foil. The
reference line stylus assembly is bolted to the recorder frame. Toexamine the possibility
of the error asserted in the petition, the zero airspeed trace was measured relative to the
reference line for the three previous takeoffs and landings. The reference line values
were all between 0.0005 and 0.0001 inch, which is not unusual for e bellows-operated

stylus.
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} Although the relative distance between the reference line and the zero
airspeed line remained. essentially constant, a weave . was detected in the foil
Measurements were taken at different locations from the reference line to the bottom
edge of the sprocket holes on the foil to establish the effect of the weave. The values of
the traces on the foil, however, are relative to the reference line and not to the edge of
the foil. Thus the second examination of the foil recorded the same values as the original
examination of the foil. With regard to issue No. 1, the Safety Board's analysis shows that
there were no errors in the Board's original readout. As a result, the Safety Board
concludes that there was no error in the reference line measurement on the foil.

The Safety Board agrees that the radio transmission binary information from
the foil should have been read, and that this information was not essential to the
investigation.

The Safety Board does not agree that there is a lack of correction for pilot's
eye to static port vertical separation in the FDR readout. It is a common misconception
that the air pressure sensed by one side of the bellows in a barometric altimeter is the
pressure at the static port end of the tube which is connected to the bellows. In fact, the
static pressure is sensed at the bellows. The accident airplane had a separate bellows in
the FDR for sensing altitude and there was only a slight difference between the height of
this bellows and the cockpit bellows during normal flight operations. The FDR altitude
error tolerance, on the other hand, far exceeds this difference.

The Safety Board does not agree that the readout of the altitude trace was in error.
However, the Safety Board™s extrapolation of the altitude information on the FDR in the
original report exceeded the actual capability of the FDR to represent airplane altitude.

| The FDR altitude information has been reexamined and those sections of the report where

altitude data inappropriately were used factually or analytically have been revised. 'he
Safety Board agrees that the original report's FDR altitude information relating to the
last 15 seconds before impact was not accurate. Accordingly, the discussion in the text
has been revised.

2. Errors in the cockpit voice recorder (CVR) transcript timing.

The final 4 minutes 37 seconds of the CVR tape were reexamined keyed to the
FAA transcript times. There were %o errors noted in the CVR transcript, wherein the
times differed by more than 1second. 'here was a 3-second error in the timing of the
"Five hundred feet ground contact” comment. The correct time is 2001:34, rather than
2001:37. The other error relates to when "okay™ was said by the first officer. The correct
time is 2001:27 not 2001:29. All other timesare correct within 1 second.

The petitioner included in the section on CVR errors six conclusions relating to
the approach profile.

(@) "Thatat least takeoff thrust had been applied by the flightcrew."

While the evidence establishes that some thrust was applied,
neither the petition nor the Safety Board's examination of the
evidence allowed a determination of the exact level of thrust that
was applied.
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(b} "That the airplane had a high angle of attack."

The Safety Board agrees that there Was an Increase in angle of
attack during the last few seconds of flight based on the Safety
Board"s analysis of the FDR and of the physical evidence at the
point of initial impact but eannot conclusively state that it was a
"high angle of attack."

{e) '"hat the descent rate had been reduced.”
The Safety Board agrees, based on the Safety Board's analysis of
the FDR and of the physical evidence at the point of initial impact,
that the descent rate was reduced.

(@) "That it was raining extremely hard.”

'he Safety Board agrees that the rainfall was heavy in the vicinity
of the accident.

{e) "That the wind was gusting."

Witness statements and meteorological conditions support a
conclusion that there were gusting winds. However, the wind
values cannot be quantified.

(f) "hat all the above had occurred before the aircraft crossed the
localizer antenna.”*

The Safety Board believes that the precise point of the events
cannot be established on the basis of the existing eviaence.

3. Misinterpretation of altitude at which flightcrew last forward visibilitv.

The report has been revised to indicate that the flightcrew lost forwar
visibility when the airplane was 100 feet or less above the ground. Although the petitio
asserts that the wheels of the airplane were 47 feet above the touchdown zone when th:
occurred, the Safety Board's view is that the limitations of the FDR data preclude such
definitive statement.

The section of the petition which referred to this subject also contained
discussion of downdrafts and the body angle of the airplane. Both of these issues hav
been addressed in the revised report in a manner closely paralleling the discussion in th
petition.

4. Failure to understand limitations in ability of erew /aireraft to execute
missed approaches under adverse conditions.

3 In the reexamination of the evidence, the Safety Board determined that it
likely there was insufficient time for the captain to perceive the situation and react t
the effects of downdrafts and wind shear on the airplane's performance and for tt
airplane to respond and to arrest the airplane's descent. The analysis appears in tt
revised report.
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; 3. Misinterpretation of required IFR ecaliouts.

The Safety Board agrees that the original report .sas incorrect with respect io
finding 9 that the first officer did riot make loud distinet callouts when a hazardous
situation was encountered. The report has been rev.sed to correct this point.

The second part of this issue addresses Eastern Air Lines® required IFR cailouts
and the manner in which the flightcrew of Flight 578 made such callouts.

Eastern Air Lines requires the pilot fiping to eaii out the final approach fix
(FAF), 1,000 feet above the airport, 100 feet above decision height {DH), and DH. The
flightcrew did maintain altitude awareness by making the calls at the FAF and at
1,000 fee: above the airport. However, the captain was reguired by Eastern Air Lines
procedures to make the altitude calis. Instead, the first officer made the cailocuts. While
the Safety Board does not believe that this lapse in carrying out the checklist contributed
to the aecident, nevertheless :he actiors of the flightcrew were contrary to Eastern Air
Lines procedures.

No member of the flightcrew made the required 1.00-foot above Dii or the DH
callout. Despite the contentien of the petition that these callouts were not required
because the captain was fiying the airplane with reference to visual cues, the Safety
Board believes that they should have been observed. However, the Safety Board agrees
that the omission of these callouts did not contribute i0 the accident. The weather
conditions were poor and the aoproach was conducted et night. R e purpose of the
callouts IS to provide backup to the flighterew's observations of its position & specific
times during en approach. The revised report discusses this issue zt length.

6. Misunderstandings of approach speed versus Vref and speed requirec
for the approach.

The Safety Board agrees that the term target speed cited in the original report
was incorrect.

5

;. Lack of substantial meteorological analvsis.

The magnitude of the wind shear and downdrafts. and rhe effect of heavy rain
on the airplane were no? determinabis. Therefore, the Safety Board's original report was
incorrect in stating that sufficient speed margin and thrust were avail:ible to overcom
the effect of these meteorologicai conditions because the thrust demar s needed to arrest
the descent are not known. The report has been revised zccordingly.

8. Erroneous interpretation Gf rainfall rate.

Tne Safety Board agrees that the rainfali recording =t the airport indicates a
heavy rain within a few minutes before the accident and that it is likely that the heuavy
rain, which was recorded at = rate of abcut 7 inches per hour betweer 1957 and 2600, hac
moved to the vicinity of the accident xite by 2002. The revised report examines the
rainfall rate & the time of the accident niore thoroughiy.

Q, Failure 1o analivze effect of hecvy rain on aireraft performance.

The petition ascknowledges that it is difficult o quantily the gerodvaamic
effect of heavy rain. However, the petition states thul the existence oy the serodynamic
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effect of heavy rain cannot be BB, and that it was a factor in the aceident. This i
true to the extent that no substantive research has been eompleted which sliows th
quantification of the effect of heavy rain on airplane performance or thrust generatior
The aerodynamic effects of heavy ram are currently being studied by the Nationz
Aerospace and Space Administration. However, it may be some time before meaningft
data will be developed for the purposes of accident investigation A recent researe
paper entitled *The Effect of Heawy Raln on Windshear Attributed Accidents” b
James K. Luers addresses the issue. However, Luers states that the paper was base
totaliy on a theoretical analysis of the data and that there is no experimental wind tunne¢
or flight test data to support the iesMs. 'lhe safety Board recognizes that heavy rainha
an effect on the thrust generation of turbojet engines, and that the meteorologics
conditions associated with heavy rain can affect airplane performance- However, it wa
not possible in this accident tc quantify the effect of rain on the &erodynami
performance of Flight 576. Upon compietion Of the current research on this phenomenor
the Safety Board would hope to be able to begin to apply the research findings in it
analysis of accidents where heaw rain is involved.

10. Misunderstanding of use of flight instruments during landing.

The Safety Board's review of the accident report and the supporting factus
information has indicated that the flightcrew did monitor the flight instruments durin

the instrument approach in a manner consistent with accepted procedures- The report ha
been revised to reflect this conclusion, and a number of findings in the original report t
the contrary have beer! deleted.

The Air Line Pilots Association introduced four items zs ""new'"evidence in it
petition. These items are addressed as follows.

1. Air traffic controi {ATC) failure to relay new information pertinent
execution of the approach.

The portion of the petition dealing with ATC involvement contains nothi
which can be considered new evidence under the Safety Board's rules. However, tl
Safety Board has reviewed this issue as a claim of an erroneous finding based on existi
evidence.

The local controller did engage in considerable extraneous conversation befo:
Flight 576 passed the Leesville radio beacon at 20¢0:28. However, all conversation fro
that time until the time of the accident related to ATC duties, The two transmissio
received by the local controller described in the petition before Flight 576 passed ti
Leesville radio beacon came from Flight 576 and from an Army helicopter. The Arn
helicopter did not relate new weather information to the controller, while Fiight $76 d
comment on a storm in the area. The Safety Board does not agree that the controll
failed to comply with paragraph 1052 of ATC Handbook 7110.80, ar that the extraneo
conversation before 200¢:28 had an effect on the safety of Flight 576. There was:
information available to the conrroller to relate to Flight 576 which was not alrea
known to the flightcrew.

The local controller provided the flightcrew with the revised airport visibili
of 13/4 miles at 200035, and subsequently raised the intensity of the runway lights
step 3. There was a diccussion between the tower controllers of the visibility betwe:
2001:18 and 2002:07. At 2002:07, the visibility was stated as three-quarters of a ml.
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E‘ﬁo seconds later the accident cecurred. ‘The Safety Board does not agree that N whec:.-

seconds before the aceident the local controller could have been.expected to edvise~

Flight 576 and turn up the runway lights to step 4. However, he knew the airplane was -
within one-half mile of the airport, with the runway in sight. S

The final ATC issue raisad in this section was the contention that the
contrcer was Not paying sufficient attention to his duties.  This aonclusion of the
petitioner is based on the 2062:23 question of the controter, "Who's that last jet that
landed?"" The Safety Board disagrees with this assertion. The local controller stated that
he saw Flight 576 at the approach end of runway 23 and then saw a Filash,™ after which he
activated the crash alarm. ‘The 2002:23 question was more logically the result of
:confusionand surprise caused by the accident than a lack of attention to his duties. His
previous communications with Flight 576 were correct, and there was no indication of
confusion about Flight 575% identity.

_ Accordingly. the Safety Board does not agree with the petitioner's
interpretation of the ATC tramseript and declines to revise its report to fii ATC
involvement in the accident.

2. Inadequacies of the aircraft windshield wiper system.

The petition states that the fourth paragrapl of a letter dated March 2, 1976,
"shows that in the conditions encountered by EAL [Fiightl 576 the wipers could be
expected either to stall or remove the rain improperly. In this case the wipers moved, SO
it is very likely that the rain was nat properly removed™ No other evidence is offered to
support the assertion of improper removal of rain from the windshield of Flight 576.

The cited paragraph 4 of the letter merely offers a hypothesis without any
factual support. Although not mentioned in the petition, the tests mentioned in a second
letter (dated March 24, 1876) apparently are to be considered the factual support to prove
the hypothesis However, those tests do not indicate the number of airplanes that had
improper wiper blade tension, the degree of improper tension, or whether the zirplanes
tested had been modified with appropriate Boeing Service Bulletins. Therefore, these
tests do not support any conclusion about either s deficiency in the wiper system.of
Flight 576 ora d%sign deficiency on the 8-727 wiper system.

A statement ir the last paragraph of the March 2, 1976, letter s significant:
It reads, ‘We intend to pursue all aspects of this problem, and | will keep you posted."*
Since there was no other information provided by the author te Captaln Meador, or
further pursuit st the problem, we assume that there was nothing more to report. If there
wes a deficiency or & design problem as alleged I paragrph 5 of the letter, the Boeing
Company has never heard of it from either Eastern Air Lines or from RF. Forbes, the
author of the March 2, 1976, letter. Further, Boeing has no records of complaints from
other operaters in the form of service reports on windshield wiper deficiencies.

Although it is true that insufficient tension of the wiper will provide less than
optimum wiper blade performance, there was no evidence to indicate that before the
airplane crashed wiper arm tension on the accident airplane wes less than specified. The
only recent reported preaccident difficulty with the wiper system on the accident airplane
was on October 9, 1975, when the captain's wiper was recorded as ineffective. The wiper
motor was changed on October 13, 1975, and no further complaints were recorded.
Therefore, the presumption of proper wiper performance on Flight 576 must stand.
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As a result, the Sufetv Board believes that the new evidence provided reiatig.i
10 the Boeing 7-27 windshieid wiper system does no: permit any valid conclusions to

fal )

drawn about the condition of Flight 578% wipe: system.

3. Deficiencies in the standard visual approzch svstem indicator (VASI
presentation.

The Safety Board disagrees with the submission of this issue as new evidence.
The VAS! was neve: intepded for use as a precision instrument, and should no. be used as a
precision landing instrument.  Furthermore. rhe Safety Board believes that most
professional pilots are very much aware of the limitations of ;he VASI glide slope presen-
tation, and oOf the inaccuracies which may result from viewing a VASI through heavy rei?
or other obstructions to vision.

4. Anglvsis of piict event-releted reaction times.

The report has been revised to address this issue.

As a result of the Safety Board's reexamination of the gecident investigation-
the accident report has been revised exiznsively. The Safety Board also has revised the
fincings, conclusions, and the probable ezusa.

ACCORDINGLY,

Th> National Transnortation Saretv Board determines that the probable cause OF the
accident wus an encounter with heevy rain and associated downdrafts and wind sheai
during the final stages of landing when the airplene was less than 100 fee! above the
ground. The sudden onset of the meteorc'.gical conditions did not aliow sufficient i ae
for the captair to perceive and react to 1\he effect of the downdraft and wind sheer on thf
eirplane’s performance to stop the airpilane’s increased rate of descen? and for tht
airplane <o respond before striking the ground short of rhe runway.

The Safety Board commends the Air Line Piiots Association for its thorough petitior
and for its interest in aviation safety.

JI31 BURNETT, Chairman, PATRICIA A. GOLDMAN, Vice Chairman, FRANCIS H
MecADAMS, G. H. PATRICK BURSLEY, and DONALD D. ENGEN, Members, concurred. ir

the disposition ¢ f this Petition for Reconsideration.



