Landed short, Eastern Air Lines, Inc., Boeing 727-225, N8838E, Raleigh,
North Carolina, November 12, 1975

Micro-summary: This Boeing 727-225 landed short, bounced, and landed on the
runway in severe weather.

Event Date: 1975-11-12 at 2002 EST
Investigative Body: National Transportation Safety Board (NTSB), USA

Investigative Body's Web Site: http://www.ntsb.gov/
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1. Accident reports can be and sometimes are revised. Be sure to consult the investigative agency for the
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including the magnitude of the event, the experience of the investigator, the political climate, relationship
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reader review all reports analytically. Even a "bad" report can be a very useful launching point for learning.

4. Contact us before reproducing or redistributing a report from this anthology. Individual countries have
very differing views on copyright! We can advise you on the steps to follow.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594
REVISED
AIRCRAFT ACCIDENT REPORT

Adopted: September 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 Lines, Inc., Flight 576
struck the ground about 282 feet short of runway 23 at the Raleigh-Durham Airport,
Raleigh, North Carolina, 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 landing system approach when the airplane encountered
unexpectedly heavy rain while 100 feet above the ground. The airplane was damaged
substantially. Of the 139 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 and associated downdrafts and wind
shear during the final stages 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 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 stops at Atlanta, Georgia, and Raleigh, North Carolina.

Flight 576 departed from Atlanta at 1848 1/ with 139 persons, including 8
crewmembers, 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 deviations from course were
required to circurmavigate heavy precipitation areas southwest of the airport depicted on
the airplane's weather radar. No areas of heavy precipitation or thunderstorm activity in
the immediate vicinity of the Raleigh-Durham Airport were observed by the flightcrew,
either visually or on the airplane's radar.

1/ Unless otherwise indicated, all times herein are eastern standard time, based on the
24-hour clock.
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During the en route descent for landmg, the flighterew received the Airport
Terminal Information Service (ATIS) 2/ report as follows:

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 ILS approach
landing runway 23. Stage 3 departures advise clearance delivery on
120.1 of intended heading and altitude. Advise you have 'Oscar’.

At 1956:06, Raleigh-Durham approach control 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 an approach briefing
during the descent. The briefing included a discussion of the 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 119.3." The first officer acknowledged
the transmission and contacted the Raleigh-Durham tower.

At 1958:35, the tower controller stated: "Eastern 576 is cleared to land
runway 23. The wind is variable 180° at 4, and I have a Queen Air reported strong wind
from the left about 20 kn at between 900 and 1,000 — correction, — and 2 —and 1,200
feet on final." At 1958:54, the first officer replied: "Okay, thank you sir. It looks like
you have quite a storm coming your way."

‘The airplane intercepted the runway 23 localizer course about 7 miles from
the final approach fix (FAF). The glide slope was intercepted about 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 KIAS. During the approach, airspeed indications were stabilized and the
airspeed indicator needles did not "bounce." The highest airspeec indication observed by
the flightcrew after the aircraft passed the FAF was 147 KIAS. The airplane averaged
about 142 KIAS during the final 1 minute 20 seconds before impact. The.average KIAS
from the flight data recorder readout was consistent with the airspeed callout by the fn'st
officer of "bug plus six" at 2000:54.

At 2000:35, 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 and the Raleigh-Durham approach controller
assessed the airport visibility, and at 2002:07, the Raleigh-Durham approach controller
said to the local controller, "—visibility three quarters now."

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

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

4/ All altitudes are above field elevation unless otherwise indicated.
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The flightecrew made altitude awareness calls and instrument erosschecks at
1,000 feet and at 500 feet. 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 first officer stated, "There's the
flashers just ahead." The captain 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 2001:49, 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 flight. The rainfall intensity varied, but the first
officer said that the visibility remained better than 1 mile.

At 2001:55, the first officer reported the runway in sight. The airplane was
about 200 feet above the runway. The crew said that the approach lights, threshold lights,
and runway lights were well defined and easily seen, without noticeable halo effect or
backsecatter. '

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
evaluation was made from the landing sight picture and by reference to the raw data from
the glide slope. He said he planned to level the 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 he still had the threshold and runway lights in sight. Both pilots noticed that
the VASI indication was a "pinkish" ecolor, which indicated that the airplane was below the
desired ILS glidepath.

The flight engineer, who had been looking at his panel, scanned the first
officer's panel and observed the position of the airplane below the glide slope. While
doing so, 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, so he did not call the low position of the airplane to the captain's attention. All
flighterew members said that although the rainfall was heavy, the runway lights remained
visible. Shortly after the captain began to increase power to return to the glide slope, the
first officer stated, at 2002:00, "Looks to be a little bit low." At this point, the airplane
was just inside the middle marker, about 100 feet above the runway. At 2002:04, the first
officer stated, "Rate of descent too high." He repeated the same call at 2002:05. 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 descent during the approach
which exceeded 1,000 feet per minute (fpm). The captain said that he did not hear the
first officer's callouts concerning the rate of descent or the airplane's position on the
glidepath.

The captain said that at 100 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 all forward visibility as the windshield became
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"opaque" and the external light glare became 'brilliant." He described the situation as
encountering "a 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 the 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 see 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 unaware" by the sudden sinking of
the airplane and the loss of visibility. As he added more thrust, he "pulled back on the
yoke in an instinetive manner and almost simultaneously I felt 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 hit the ground, he thought he had caught the lip of the
runway. As a result, he "had the thought that I did not want to try to go around." He then
reduced power on the engines.

The first officer and flight engineer said that the airplane continued to
descend after the captain added thrust. The captain said the intense rain, the loss of
outside visibility, the increased thrust, and the airplane's contact with the ground
occurred almost simultaneously. 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 the airplane would land on the runway, or at most
several feet short of the threshold. The first officer believed that the airplane had made
a premature touchdown on the runway. The crew described the first ground contact as
firm or "stiff," and the travel down the runway as "rough." They believed that a tire, or
tires, had blown.

The captain said that after 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. 1
and 2 engines into reverse thrust. The No. 3 engine thrust reverser had been deactivated
before this flight. His concern at that time was stopping the airplane on the wet runway.
He did not have wheel braking and ordered the antiskid system turned off. He stated that
he did not have directional control problems; however, while the airplane's longitudinal
axis remained aligned with the runway, the airplane drifted off the right side of the
runway and stopped with a portion of the left wing extended over the runway, about 4,150
feet from the runway threshold. The captain pulled the fire-control/fluids shutoff handles
and turned the emergency lighting switch on. .

The flight enginzer went into the passenger cabin area to assist with the
evacuation of the passengers. He left the airplane irom the forward left door and found
the escape slide wet and very fast.
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Shortly thereafter, the pilots left the cockpit and found that the passenger
evacuation was almost complete. They verified that all the occupants had evacuated the
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 visibility 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 Warning
System activated. The captain regained the proper glide slope and completed the landing.
Neither pilot recalled a sudden "seat of the pants" sensation of an increasing rate of
descent.

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 & moderate and then heavy rate. The winds were from the southwest
at 10 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 conecluded that it
would not be able to make the runway since 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." 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 "become too 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 appreclably, and he saw the airplane hit the
ground.

A pilot in a light airplane was in the runup area near the threshold of
runway 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 had 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 feet m.s.l., and at
latitude 35°52'N and longitude 78° 47'W.

1.2 Injuries to Persons
Injuries Crew Passengers ~ Other
Fatal 0 0 0
Nonfatal 0 8 0
None 8 123 0
Total 8 131 0
1.3 Damage to Aireraft

The airplane was damaged substantially.



1.4 Other Damage

The localizer antenna for the instrument landing system (ILS) of runway 05
was damaged substantially. The antenna is located about 400 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, were
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.

1.5 Crew_Information

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

1.6 Aircraft Information

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

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

The gross weight and c.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 board.
(See appendix C.)

1.7 Meteorological Information

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

1700 - 2200: 1,200 feet scattered, 2,000 feet overcast, wind -- 180°at
10 knots; occasionally, 800 feet overcast, visibility — 3 miles, light rain,
fog; chance of visibility — 1/2 mile, 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, visibility -- 4
miles, moderate rain, fog, temperature — 67°F, dewpoint — 66°F, 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 — 29.73 inHg, runway 05 RVR — 4,000 feet variable to
6,000 + feet, rain and fog obscuring 4/10 of the sky.
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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. Aircraft 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.

The 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 located about
800 feet 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
convective 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 airport; 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 229% 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 altitude 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 200 feet.

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

1.9 Communications

No air-to-ground communication difficulties were reported.

1.10 Aerodrome and Ground Facilities

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

The airplane was equipped with a Fairchild Model 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. The recorder and foil medium were
undamaged and all parameter traces had been recorded clearly and actively.

The FDR showed that the airspeed on the final approach varied from 140 knots
to 145 knots until about 300 feet 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 flight path angle of about 5°. Ground damage and marks on the ILS glide slope
shack indicated a glidepath angle of about 2.5°at impact. This angle 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 a 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 parallel
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 threshold elevation, and 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. The elevation of the ground marks was about 425 feet m.s.l. about
3.5 feet below the elevation of the runway threshold, and about 6 feet below the elevation
of the touchdown zone. The airplane's angle of descent between the broken ILS localizer
antenna domes and the ground marks was about 2.5° '

After it first contacted the ground, the airplane again became airborne;
however, its second touchdown point could not be determined. Because of the first ground
contact, both main landing gears and the No. 3 engine separated from the aircraft. These
components continued down the runway and came to rest between 1,275 feet and 1,600
feet from the runway threshold.

After its second contact with the ground, the airplane slid down the runway
and off the right side. It left the runway about 3,250 feet from the threshold. The air-
plane stopped about 4,150 feet beyond the threshold and about 33 feet off the right side of
the runway.

The nose landing gear remained on the airplane; the tires were flat. Portions
of both main landing gear support structures, the left inboard, mid-inboard, and the mid-
trailing edge flaps; the airstair handrails; and airstair control access panel were found
between the point of the first ground contact and the runway threshold.
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There was no evidence of a failure of the airplane's systems, structures, or
powerplants before impact. All of the high lift wing devices were found fully extended.
The measurements of the outboard trailing edge flap jackserew 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.

1.13 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 aireraft fuselage.

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

1.15 '&Jrvivgrl Aspects

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

Because the airplane came to rest in a 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 eabin door.

1.16 Tests and Research
None.
1.17 Other Information

1.17.1 Eastern Air 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 captain of Flight 738 said that he was alerted to a descent below the glide
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:

1.17.3

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

(1)  The aireraft 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 approach end of that
runway, are clearly visible to the pilot.

If, upon arrival at 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.

FAA Advisory Circular No. 91-25A

FAA AC No. 91-25A, dated June 22, 1973, "Loss of Visual Cues During Low

Visibility Landings—Discussion,"” reads as follows:

1.17.4

Flight Manual, Normal Operat

1975;

Pilots econducting 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 approach 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."

Eastern Air Lines Procedures

The following is excerpted from the pertinent Eastern Air Lines, B-727, Flight
Operations Manual, Enroute Operation Section (Altitude Awareness Call-outs) and B-727

ions (Callouts as Required), Revision 147; dated October 21,

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 field level.
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Any significant deviation below 1,000 feet should be announced.
Immediate corrective action will be taken, or the approach abandoned.

100 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.

The second officer will serve as an additional backup. The pilot(s) not
flying will challenge the absence of any callout.

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

Important all flight ecrewmembers review new altitude awareness callout
procs as described in Vol. one, rev. 174, Page 4-1-12 and in the latest
revision to each airplane flight manual, all dated 10/21/75. Also note
changes in pre-takeoff and approach briefings as described in normal
operation and flight training sections of all 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 a Missed Approach or Rejected Landing:

Apply takeoff thrust.

Rotate to 8°nose up - stop deseent.

Flaps 25°

Positive rate of climb - "Gear Up."

Airspeed - V,, to Vz + 10K.

Clean up as in normal elimb.

Follow published missed approach procedure.

The following item is excerpted from the Eastei-n Air Lines Company
Training Manual:

Landings

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

1s Aim point or point of intended landing 1,000 feet beyond the
runway threshold.  Touchdown should occur at 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



o

between 500 and 700 FPM. A rate of descent in excess of
1,000 FPM is considered undesirable and must be corrected
prior to 500 feet above the field or a missed approach

executed.
1.18 New Investigative Techniques
None
2. ANALYSIS
2.1 General

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

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

The flighterew 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 NWS forecast which included thunderstorms and heavy rain showers. However, the
actual conditions encountered 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
376 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 flightecrew and the ground witnesses that
there was very heavy rain near the threshold of runway 23 just before the acecident.
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 2000 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 & 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.



-

2.3 The Approach .

The correlation 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 2001:55, 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, and 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 too 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 water" and continued to descend. The captain
continued to increase thrust but the airplane struck the ground. These actions and
conditions were confirmed by the first officer and the flight engineer.

The evidence established that the flighterew acquired sight of the flashers, the
approach lights, and finally the runway lights as the airplane descended from about 380
feet to about 250 feet. Further, the runway lights remained visible to the flighterew 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 flighterew to lose sight of the
runway immediately, 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 accompanied by
downdrafts and horizontal wind shear, although it was not able to calculate their
magnitude. Therefore, the Safety Board concludes that when Flight 576 suddenly entered
the heavy rain area, it encountered changes in wind which hampered the effectiveness of
the eaptain's efforts to maintain a proper 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
conecurrent 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 100 feet above the runway,
and the captain had transitioned from instrument references to visual references to
complete the landing. The FDR and CVR indicate that the captain had between 4 and 6
seconds to correct the airplane's flight path if he was to avoid a erash. In that time, he
had to transition 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.
Assuming 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 consultants who have examined this subject, indicate that between
2.5 seconds and 3.8 seconds are necessary from recognition of the event to movement of
airplane controls. During this period, the flightpath of the airplane, however, would
continue to respond to the adverse weather conditions until the captain initiated
appropriate control actions to complete the landing or to begin a missed approach
procedure.
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The observations of the witnesses, the statements of the flighterew, and the
FDR recording of the airplane performance indicate that the captain began to react to
the effects of the changing weather conditions on the airplane just before impact. The
witnesses reported hearing an application of engine power and observed Flight 576 rotate
to a nose-high attitude. The FDR trace showed that during the last 5 seconds of flight,
the average flight path angle was about 5% However, ground damage and markings
showed an impact angle of about 2.5°% The difference between the average glidepath
angle of 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 captain's perception of the
airplane'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
than their actual elevation. Consequently, it is possible that the captain was misled as to
the actual altitude 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 VASI 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 CVR. 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 Procedures

Eastern Air Lines procedures required that the pilot 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. At 2000:03, the captain stated "Eighteen hundred's our...—yep" The required
call was the final approach fix (FAF) at 1,785 feet. It appears likely that the captain's
altitude call at 2000:03 was the glide slope intercept altitude, while the first officer's
call, at 2000:21, "glide slope cap both sides" was the actual crossing of the FAF. Although
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 been 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 2000:49, 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 preseribed 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 officer 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 call of "100 feet above decision
height" or "decision height." Moreover, the first officer and 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 on 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 flighterew did monitor the
instruments, the calls of 100 feet above DH and at DH were checklist items and should
have 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. The
checklist callouts were a backup to the flightecrew to confirm their observations of the
position of the airplane at 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 influenced 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

3.1 Findings

1. There was no evidence of preimpaect structural failure, fire, or flight
control or powerplant malfunction.

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

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

4, The instrument approach was stable and uneventful until the airplarie
passed decision height.
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10.

11.

12.

13'

14.

15.

16.

17.

AB=

The general weather forecast was substantially correct; however, the
localized weather encountered by Flight 576 while on final approach was

“much worse than was reported on the Airport Terminal Information

Service.

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

About 1957, heavy rain moved across the airport toward the approach

< eourse to runway 23.

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

The airplane encountered an unexpectedly heavy rain 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 heavy rain.

The captain observed the descent below glide slope caused by the initial
encounter with the heavy rain and responded by adding thrust.

The flighterew lost forward visibility rapidly when the eirplane 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 increased 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 seconds to 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 100 feet
above the ground.

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 stages of landing when the airplane was less than 100 feet above the
ground. The sudden onset of the meteorological conditions did not ailow sufficient time
for the captain 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.
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4. RECOMMENDATIONS

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 pelvie
girdle at the recommended angle with the seatpan of 45° to 55°
(A-76-80) (Class 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 No. 71-9 to emphasize the common errors which are made by
flighterews 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 lax flighterew discipline. The Safety
Board has recommended to the Administrator, Federal Aviation Administration, several
measures to reduce the number of approach and landing accidents. However, in view of
their continued occurrence, the Safety Board reiterates its concern and reemphasizes the
importance of flighterews' adhering more meticulously to approved procedures and
regulations.

REVISED REPORT ADOPTED
BY THE NATIONAL TRANSPORTATION SAFETY BOARD*

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
Vice Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ G, H. PATRICK BURSLEY
Member

/s/ DONALD D. ENGEN
Member

September 7, 1983

*The original report was adopted on May 19, 1976, by the following members of the
National Transportation Safety Board: Webster B. Todd, Jr., Chairman; Francis H.
MecAdams, Philip A. Hogue, Isabel A. Burgess, and William R. Haley, Members.
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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, powerplants, systems, flight data recorder, and cockpit
voice recorder.

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

2. Public Hearing

There was no public hearing in this case; however, deposition proceedings were
held December 16 and 17, 1975. Parties represented at the deposition proceedings were:
the Federal Aviation Administration, Eastern Air Lines, Inc., 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 aceident report was revised as a result
of the Air Line Pilots Association's petition.

e - =

f Preceding Page Blank
1 .

e — -
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APPENDIX B

CREW INFORMATION

Captain Edward A. Barchard

Captain Edward A. Barchard, 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, 1972. His first class
medical certificate was upgraded on May 20, 1975, and was issued with a limitation to
wear corrective eyeglasses when exercising the privileges of the airman's certificate. 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
in 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 Barchard had 14
hours 47 minutes of rest time before this flight sequence. At the time of the acecident, he
had been on duty for 10 hours 57 minutes of which 6 hours 22 minutes were flight time.

First Officer Robert F. Nicholson

First Officer Robert F. Nicholson, 42, holds Commercial Pilot Certificate
No. 1484308 with ratings in airplane multiengine land B-727, and instruments. His first
class medical certificate, issued with waivers for corrective eyeglasses, was upgraded on
May 27, 1975. He stated that he was wearing the eyeglasses at the time of the accident.

First Officer Robert F. Nicholson's last proficiency check was completed
satisfactorily on April 7, 1975. He had accumulated about 5,831 total flight hours, of
which about 2,939 hours were in B-727 aireraft. First Officer Robert F. 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 Jiles L. Robinson, dJr., 35, holds Commercial Pilot Certificate
No. 1641970, with ratings in aircraft single engine land and instruments. He also holds
Flight Engmeer Certificate No. 1808743. His first class medical certificate, issued with
waivers 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 March 24, 1975. He had accumulated about
3,880 total flight hours, of which about 950 hours were in B-727 aireraft. Second 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 flighterew members.
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APPENDIX C
AIRCRAFT INFORMATION

Boeing 727-225, Serial No. 20381, N8838E, was registered to Eastern Air
Lines, Inc. It was certificated and maintained in accordance with procedures approved by
the Federal Aviation Administration. At the time of the accident, the airecraft had flown
15, 969.57 flight hours; 571 hours had been flown since the last major phase check.

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

: Hours Since
Date of Manufacture Serial No. Total Time Last Overhaul

No. 1 9/10/68 655082 19,208 4,517
No. 2 3/25/66 653413 27,227 16,172

No. 3 3/13/64 648783 29,705 9,868
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APPENDIX F

AIR LINE PILOTS ASSOCIATION'S PETITION FOR RECONSIDERATION
.OF PROBABLE CAUSE

—

< ET

Q,,” AIR LINE PILOTS ASSOCIATION
1BSS MASSATH ISET TS AVENJIE NV T WASHINGTONDC 280236 2 (202:787-25—=

October 3, 197E

Mr. Jaces B. King, Chairmac

National Transportatior Safety Board
820 Independence Avenue, S.W.
Washingzon, D.C. 2059«

Dear Mr. King:

In accordance with the Part B31.36 of the Board's rules, we are enclosing
a petitics for reconsideracion of the probstle cause invelving an Eastern
Airlines Boeinp 727 accident which occurred at Rasleigh, Nerth Carolirne.

This petition, prepared by ALPA representatives intimately involved with

the accident Invesiigation, has been reviewed by mcst of the ALPA techzical
comzittee mecbers and therefare reflects a wide range of technical expertise.
A'®: hzc exnended considerable resources in going beycnd the eriginzl inves-
tigation conducted by the RISE in 8n effort to determine ip & detziled
macper jusr why the accident occurred. We trust the professional views
Tveriained 1o this petitieoo will be giver 8n eyually ‘thorough reviev ansc
evaluation.

ALTA representatives would be pleased te provide any additicnal inforcation
required by the Beoard in their cocsideration of this petritica.

Copies of this petitico have been forvarded to all parties whe participa':e:‘
iz the icvestigation.

Sincerely,

onnell, President

JJ0'D/pas
Enclosure

cc: NISE Boaard Members
F. Taylor, WTSB
M. Clark, KISE
~d. Euehl, BTSE
G. Bruggink, NISB
FAA
EAL
National Weather Service
PATICO

/

/
BMEDE WTTH BAFETY -“""""; o AFFLATED Wimm AE, CIC
e s I et it AL ;

‘ —
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&
(Z AIR LINE PILOTS ASSOCIATION

B2 MASSADHESETTS AVENE N W T WASHNEITONDC. 20036 Z (202:787-4002

March 7, 1979

Mr. Jazes E. King, Chzirma=n

‘ational Transportation Safety Board
BOT Independence Avenue, SW
Washing:torn, DC  2056-

Dear Mr. King:

Suksequent to subzitting our petition for reconsiderstion of the Board's
findings ir the case of an Easterr Airlines Boeing 727 which experienced
en accident at Raleigh, North Cerclina on November 12, 1975, our re;re-
sentatives detercined that a very simple calculation would shovw the errcr
of the flight recorder readout gs described in the petition, We recognize
that the cozplexities of the readout procedures mey not allow an easily
understood explanation of the source of the error; however it should be
readily apparent whether or not the FDR data is correct by merely taking
the NTSB readout values of mltitudes, indicated sirspeeds, and elapsed
times and calculating the distance traversed to impact with the ground
(1.e., 282 feet short of the threshold). With the distance obraines
using the velocity versut time calculstion, the altitude profile can

thus be deterzined. '

We have done this for several of the NTSB FDR date points in the fecllowing
tebulation. The results sre then plotted on the enclosed laycut eof the
VASI and ILS glide slope profiles. It can be easily seen that the NTSE
points place the aircraft’'s flight path abcve not only the ILS glide

slope but alsc at the very upper edge of the VASI glide path,

Needless to s2y there is no instrument which would have allowed the captair
to fly an almost constant altitude sbove the glide slope throughout the
finzl approach. Alsc it should be noted that when the first officer makes
the comment "VASI looks & little bit low," the NTSE dats has the aircrafr
at the upper (high) side of the VASI on-course signal.

/continued/

BOMEDULE WiTw BAFETY oS & ARFLIATED WiT AEL.CID
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Mr. King
Pege 2

Clesrly the NTSE FDF readout centains an error as we pointed out previously.
It 45 evident that the impact with the ground as recorded by the FD&
occurred at 4:59% (FDP time) a5 i1llustrated by the start of the increase

io the verticel acceleration. At this time point, however, the altitude

ie indicating 475 feet whereas the ground impact elevation is 424.6 feet.
Obviously this is a significant alritude discrepancy.

We believe this errer is associeted with a shifted reference line of

the FDF tape &z briefly outlined in the petiticn. In any event, Weé trust
the above clarificetion will show more cleerly the mature of the errer
end how with the preper corrections applied the data conform te the
known fa:zts.

Sincerely,

crinell, President

JJO'D:bh
Enclosures

APPENDIX F
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DF AVERACE
TIMNE ALTITITDE 1AS DISTNCE
4:5¢ 475 eme—- 0 ground {grac:
4:54 SR.! 148 kn 1249
& o } €70 148 kn 249!
4:44 767" 147 kn 3738
4: 40 giGC' 145 ko 4557
. gES! 145, kn 5501
&iou 83c! 146 kn 7173
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1. INTRODUCTION
A, Intent

The Air Line Pilots Association offers the following petiticen for
mocdification of the National Transportation Safety Board Aircraf:
Accident Report 76-15: Eastern Air Lines, Inc., Boeing 727,
NEE3EE, Raleigh, North Carolins, November 12, 1975. Based upox
newv evidence relevant to the repcort, as well as substantive
errors and omissions or the part of the Board, the petitioner
will establish a revised accident scenario that supports
modification of the Board's findings and probable cause.

The petition details errors and omissions both in analysis of the
Flight Date Recorder (FDR) tape and in the correlation of the
Cockpit Voice Recorder readout with the approach path summary,
then presents a revised analysis of the approach that accuratelv
portrays the path of the sircraft relative to the actions of the
flight crev and meteorclogical phenomena. The succeeding portien
of the petition will address specific errors and omissions in the
derivatioc of Board conclusions in the context of both the
revised scenario and new evidence.

B. Errors and Omissions

The following errors and omissions in the Board's conclusions and
analysis of the evidence will be discussed:

1. Errors in the FDR Readout and Analysis
a. Altitude trace error.
b. Impact time error.
£ Air;peed trace error.
S d. Lack of correction for ground effect or rotation of the

aircrafc about its lateral axis.
e. Failure to read out radio transmission time binarv.
2, Errors in CVR transcript timing.

3. Misinterpretation of altitude at which crew lost forward
vigibility,

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

5. Misinterpretation of required IFR callouts.

6. Misunderstanding of the term "approach speed" as opposed to
the term "Vtef" (the speed required for the approach).
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1I.

ie-x of substantive analysis of the appropriate
meteorological data.

8. Erroneous interpretation of rainfall rate.

9. Pailure to analyze effect of heavy rain on aircraft
performance.

10. Misunderstanding of use of flight instruments during

lezding.
(=9 New Evidence

ine 1oii0wing nev evidence will be presentec in support of
revision of AAK 76-15:

1. Air Treffic Control (ATC) feilure to relay information
pertinent to execution of the approach.

13 Inadequacies of the aircraft’'s windshield wiper system,

3, Deficiencies in the standard Visual Approach System
Indicator (VASI) presentation.

4, Analysis of pilot event-related reaction times.

ERRORS IN FLIGHET RECORDER READOUT

We must emphasize how important & correct analysis of the final
approach profile is to the understanding of the true factors leading
to this accident.

ALPA's examingtion of both the calibration and recorder tapes revealed
an average reference line error of .0075 inches. This is a
significeant error which, if unaccounted for, would result in an
alritude trace 151 feet too high.

—

Another effect of the reference lipe error is to produce an airspeed

. trace which is too high by spproximately 5 knots. As will be shown

later, this error resulted in the Board's misinterpretation of the
actual approach speed being flown and its relationship to V_ ..

The corrected altitude and airspeed traces were re-plotted over the
Board's readout for easy comparison (Figure 3). Although the heading
trace would have been similarly effected, no correction was made to it
since it is not relevant to the analysis.

Another error in the Board's readout is the time of initisl impact.
The Board's analysis of the FDR concluded that the accident occurred
at an FDR time of 5:00. However, the FDR readout shows the start of a
sharp increase in the vertical scceleration trace beginning at 4:59.
This represents the actual impact time rather than the peak "g" as
assumed by the Board since the impact force which cluses-?ﬁ?-—_
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accelerometer to rise to a peek value haﬁ to occur at some time Erxc—
to the peak value time.

The above corrections, plus two others, a 177-foot barometric
correction and a 14-foot pilot's eye-to-static-port vertical
separation were applied te ALPA's readout and resulted in the flight
path prefile shown in Figure 1. (According to Boeing, eye path and
ILS antenne path are approximately the same; therefore, this flight
==*¥ m=nfi]e represents the path of the pilot's eyes and glide slope
antenng.) The main wheel path lies 20 feet below the eye path.

It should be noted that the impact point of the altitude profile whee!l
gve ws om Lozt HEL, yet the impact elevetiss i L34 A feet MSL.

This discrepancy is due to ground effect and rotstion errors. As an
aircraft in ground effect is rotated about its lateral axis, the
static pressure ports, which are located under the forward fuselage,
are pressurized as the air flow angle changes. This pressurization
produces a decrease in the indicated altitude which, if not corrected,
cculd be interpreted as indicating &an increased descent rate.

(Figures 1 and 2 show the corrected altitude profiles.)

The Board's report stated that "At 3.6 seconds before touchdown, the
descent rate increased to an average of 1400 fpn." The Boarc failecd
to understand that this was only an apparent, and not an actual,
increase in the descent rate. At 140 knots ground speed, a 1400 fpo
descent rate would produce a flight path angle of 5.6 degrees; vyet,
according to the Board's report, 'the angle of descent between the
broken ILS localizer antenna domes and the ground marks was abcut 2.5
degrees

In summary, when all corrections are applied, the Board's pressure
altitude trace is generallv high by B! feet, and the last few seconds
of the trace were misinterpreted as an increasing descent rate when in
fact & pullout was underway.

The possibility of additional error can be raised since the Bozrd's
readout of the FDR did not contain the radio transmission time binary
which is used tc obtain a real time conversion of the FDR data.

ALPA's readout of this binary revealed erroneous transmission timing
of the entire trace. While ALPA believes the lack of this informazion
was not critical to the investigation, we do feel this malfunctien
gshould have been mentioned in the FDR Group Chairman's Factual Report.
Because these radio transmission timing traces are often relied upon
‘to accurately correlate ATC transmission times to events which occur
on the FDR tape, it is important to know the history of the -
reliability of this particular part of the recorder. The opportu-.tv
to examine these traces occurs only during accident 1nvestzgatxons

But in this case the cause of the erroneous timing will never be knowmn
lzn:e it was never investigated.

P
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ERRORS IN CVR TRANSCRIPT TIMING

Af:er careful exazination of the FDR tape, ALPA concluded that

jacecurste application of real time to the events leading to the
/accident could be effected only by careful synchronization of the Air

Traffic Control (ATC) and Cockpit Voice Recorder (CVR) tapes.

ALPA reviewed the ATC transzissions beginning at 0051:27Z until
PIAN-LR7 ytilizing a digital readout playback device. With the aid
o & variable speed tapedeck and stopwatch, the CVR tape speed was
then adjusted to ceincide with the 9-minute, 21-second period covered
b+ the two ATC transmissions. Reazl time was then applied to the CVR

When comparing ALPA's times with those of the Board, there
is as much as a three-second discrepancy bPetween ALPA's and the
Board's transcripts.

As an example, the Board's transcript shows that the 500 feet callout
made by the first officer occurred 31.5 seconds prior to impact.
According to our examination, the callout asctually occurred 34.5

seconds prior to impact, at a corrected altitude of 490 feet above
the touchdown zone elevation.
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SUMMARY QF THE APPROACH BASED ON A CORRECTED PROFILE

The key to understanding this accident lies in careful scrutiry of
the last 34.5 seconds of flight. In Figure 1, the later portion of
the flight path profile has been expanded; and, in Figure 2, cockpit
voice recorder (CVR) comments have been time correlated to the fligh:
peth profile. This profile confirmes the crewmembers' statements ard
depositions regarding the events which occurred during the appreoach.
Thirtv-four and & helf seconds prior to impact, the first officer
Ce.iwz 2J. feet = ground contact.' At this time the aircraft was
positioned on the electronic glide slope and the captain was flying
the aircraft scolely by reference to the flight instruments.

Thirteen seconds later, 21.5 seconds prior te impact, the first
officer said, "There's the ah flashers up ahead." At this time, the
aircraft was still positioned on the electronic glide slope
approximately 300 feet above the airport and being flown solely by
reference to the flight instruments. According to the captain's
deposition, "The firet officer commented he had the approach lighte
in sight. I hesitated a fewv seconds after he made the comment before
I came off the instrumentes to look out and when I came off the
instruments, ce&me in view pretty much in sequence; the lights,
threshcld end runwey were pretty wuch in & row." (TR 114=6€) 1In
addition, the first officer's deposition, "I recall 400 feet; I'm
sure that's what it was., We have a procedure to call in a hundred
feet above designation light (decision height) and that's when I
caught the approach." (TR 80-23) It should be pointed out thet the
decision height for this approach is 200 feet.

The CVR transcript shows that 18 seconds prior to impact the Captain
requested that the windshield wipers be placed to high; this is 3
seconds after the "Flashers up ahead" callout by the F/0. It is
obvious that the captain's reguest for a highet windshield wiper
speed indicates that at about this time his vision was transferred
outside the aircraft. The flight profile also shows that the
aircraft began a deviation below the electronic glide slope 16.5
seconds prior to impact or 5 seconds after the "Flashers up aheacd"
callout,

The ceptain's deposition stated, "At approximately 200 feet or so
again I was visual. I felt somewhat low and I checked back to the
raw data on my glide slope and it shoved that I was slightly below
the glide slope and I added power and flattened the sirplane out to
fly back intc the glide slope. I was also trying to compare it with
the VASI and the runvay as to how it felt to me at the spame time."

"After that, 1 did not refer to the glide slope. 1 stayed more or
less on the VASI. Everything was normal. The approach was flat."
(TR 114-15)

The flight profile indeed shows that at 200 feet the pilot's eyes and
glide slope antenna were approximately 12 to 15 feet below the
electronic glide slope and the descent rate had increased to slightly

~over 1,000 feet/minute. However, the VASI was showing an on-glide-
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path indicatieor (Pigure 2).

The fact that the VASI was observed by the captain at this point
(approximately 200 feet above the airport) indicates that the
visibility was equal to or greater than the distance of 4,800 feet
(.9 statute miles) to the upwind VASI bar.

When the captain requested the wipers be placed to high the first
n¥ficer returned his vision rrom outside the aircraft to the overhead
switch psnel to locate anc select the high position on the wiper
lwicch and then returned his vision outside the gircraft.

cfficer's vision had to shift from & more intensely lit
outside scene to the dimly illuminated overhesd switch panel. He
then had to locate the windshield wiper selector switch, make the
selection to high speed and shift his attention back to the outside
enviromment, . - - '

Dur;ng this 6 172 oeconds the VASI would have provided an on—gl:de-
path indication as depacted by the flight path profile (Figure 2).
This on=-glide=path indication would have been displayed to the flight
crev for an additional 2 seconds after the first officer's callout of
"and there's the runway." It is emphasized that all visual cues up
to this point have indicated a normal approach.

From 10 to 8 seconds prior to impact, the aircraf*t would have been
traversing the transition or pink zone of the VASI system. One-half
second- later, 7-1/2 seconds prior to impact, the first officer said,
"“VASI an looks a little bit low." With a descent rate of slightly
more than 1,000 feet/minute established after departure from the
electronic glide slope, a period of 9 seconds elapsed before the
flight  crew received a positive low indication from the VASI; i.e., .
both upwind and downwind boxes red. The failure of the standard VASI
system to provide'rlte guidance is a critical factor overlooked in
the Board's investigation. This subgect u111 be discussed further in
the le:tlon on New Evidence..

The vxszb;lzty up to this time, 7 seconds prior to impact, was at
least 3,350 feet since the full VASI system was in view as evidenced
by the firlt'efficer'a ability to determine that the aircraft looked
"a little bit low." At this time, the aircraft's wheels were 90 feet
above the touchdown zone. '

FPive ‘seconds prior to impact, the first officer said, "Rate of
descent's too high;" the aircraft's wheels were 56 feet above the
touchdown zone and the flight recorder shows a descent rate of 1020
feet/minute.

At this time the visibility was probably deteriorating; however, it
was still at least 1480 feet, as the first officer testified that he
could still see the runwvay shortly after he made the callout
concerning the high rate of descent. (TR 84A-5)
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Shortly thereafter, the aircraft encountered the torrential dowvmpour
desctribed by all three crewmembers in their statements and -
depositions. The captain's description follows:

"I straightened the airplane out and began to drop the left wing
wvhen =-- I'm not certain as to the sequence -- but I felt a
sinking feeling and lost visibility and at that point it was
certainly strictly a reaction type of thing. 1 was caught
vv.aiiy unaware by it. It was so sudden, just a sudden happening
and I added the power up and pulled back on the yoke in &n
instinct manner and almost simultaneously I felt the main gear
~se-»  The thought that passed through my mind was I was prettv
well over the runway and in line with the runwvay but possibly the
main gear might have caught on the lip of the runway and with
that I had the thought that 1 did not want to try to go around.
Se I vent from pover on to power off and had the thought in wy
mind that all I wanted to do is keep the airplame straight and
level and try to keep it on the runway and about this time we
broke out and I could see the full length of the runway and we
wvere pretty well centerlined all the way down the runway for the
greatest portion; had engines in reverse; had speed brake
extended. Ther we started a slight, gradual slide to the right
which I tried to stop with nose wheel steering and with rudder,
but it just continued on." (TR 115-14)

It is obvious from the crewv statements, crew depositions, and ALPA'e
flight path profile, that. power was applied, the nose of the aircraft
wvae roteted afrer the encounter with the wall of water, and the
aircraft began to respond to the captain's inputs. This is evidenced
by the fact that, from the time the aircraft left the electronic glide
slope (16 seconds prior to impact) until 3 seconds prior to impact,
the flight path angle averaged approximately & degrees.' Furthermcre,
as depicted in the Board's Report AAR-76=15, Appendix E, the flight
path angle of the aircraft's wheels between impacting the localizer
antenna and the ground was 2.5 degrees. It is obvious, therefore,
that a marked decrease in the flight path angle took place during the
last 3 seconds of flight.

It slso becomes evident that the aircreft's encounter with this "wall
of water" had to occur less than 5 seconds prior to impact. At this
point, as additional corrobative evidence, ALPA suggests that the
statewent of ground witness Robert L. Crutchfield, a pilot, and the
statement and deposition of ground witness Allan Hare, a pilot, and
the witness statement summary prepared by the witneas group be
examined. These documents reiterate the following facts numerous
times:

j That at least takeoff thrus: had been applied by the flight crew.
2. That the aircraft had a high angle of attack.

3. That the descent rate had been reduced.
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4. Thet it was rsining extremely hard.
5. That the wind wss gusting.
6. That all of the above had occurred prior to the aircraft crossing

. the localizer antenna.
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v. CORRECTIONS TO ERRONEOUS FINDINGS AND OMISSIONS

A. Misginterpretation of Altitude at which Crew Lost Forward
Visibility

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

"Flight 576 encountered heavy rain which was probably
associated with downdraft sctivity and s slight horizontel
wind shear @s it descended below 200 feet. Although visua!
contact with the runway enviromment was lost at this point,
ewe captain regained forwaid visibi,iiLy aes tne aircraft
passed over the threshold lights."

As we have ghowvn in the revised approach profile sumary, the
aircraft entered heavy rain shower activity approximately &
seconds prior to impact, when the mircraft's wheels were 47 fee:
above the touchdown zone, and not at or near the decision height
of 200 feet, as the Board's report implies.

1f the Board's implication were correct, the sircraft would have
encountered the "wall of water" 13-1/2 to 14 seconds prior to
impact. None of the evidence supports this. The CVR comment,
“sand there's the runway', occurs at 12.7 seconds prior to impact.
Again, according to the CVR, the first officer was still able tc
see the VASI B seconds prior to impact. Furthermore, sccording
to the first officer's deposition (TR B84A-5), he atill had the
runvay in sight 5 sezonds prior to impact when he called out the
high descent rate:

"Q. And having made this csllout 6f a thousand--sorry-=-vou
alerted the captain to a high rate of descent, then
what did you do?

A. At the same moment as I called it out the captain was
reacting-to it. 1 doubt if he heard me. But he was
reacting to & reduction, what appeared to me reduction,

. of descent and increasse in power,

Q. Did you make any cross reference to anvthing elge that

would give you some feel of whether this rate of

descent was going to get you in trouble or not?

Just visually out the window, out at the runway.

Out at the runway?

Yes.

So you had the runway in sight at this point?

L S

Yes.
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Q. Do you recall any time after calling out this high rate
of descent looking at the VASI?

A. No. I don't believe we could see it."

Review of Figure 2 shows the rate of descent callout was made
when the aircraft was |,482 feet from the threshold.

T* ‘e evident therefore that the crew had visuagl contact with the
runway &5 close as 1,482 feet from the threshold.

T conclusion, according to the crew depositions, crew
-~e.cments, witness statements, and flight data graph, it becomes
apparent that upon encountering the "wall of water': ;

1. Thrust was increased yet the airspeed stayed comstant.

2. The asircraft's pitch attitude was increased yet the flight
path angle remained nearly comstant until 3 seconds prior to
impact.

The only way these two actions and their results can physically

take place is for the aircraft to encounter & downdraft
#ssociated with the heavy rainfall,

It should be pointed out that the flight recorder readout of an
encounter with a downdraft will not necessarily show airspeed
dropoffs as has been the case in several other previous accidents
reviewed by the Board. In those other cases, the aircrafe
transited the downdraft and emerged inteo the tailwind of the
outflow as the aircraft continued its descent., In the present
case, however, the aircraft never exited the downdraft prier to
impact with the localizer antenna.

The exact altitude gt which downdraft action cannot exist due to
the physical necessity of the flow to turn into horizontal winds
a8 it approaches the earth's surface has not been determined. It
is generally believed, however, that the downdraft effects can be
experienced at 100 feet or perhaps even lower. It ghould be
noted that the terrain prior to the threshold of Runway 23 at
Baleigh drops off to almost 75 feet below the elevation of the
runvay. In this case, the effects of a downdraft could be
experienced at very low altitudes relative to the runway
threshold. Purthermore, this terrain characteristiec would have
allowed the aircraft to penetrate the downdraft without first
encountering a headwind component. This is entirely consistent

vith the lack of appreciable airspeed increase on the FDR
readout.

B. Failyre to Understand Ability of Crew/Aircraft to BExecute Missed
-Approaches under Adverse Conditions.

“he KNTSB concluded in its Pindings 6 and 10 that, “That captain
:1d pot execute a wissed approach when he lost forward

10
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visibility,"” and "The captain demonstrated poor judgment and did
not exercise the prudence and care expected of ar air carrier
pilot when he failed to make a missed approach."

As ALPA has already pointed out, the visibility loss did not
occur at or near decision height as the Board's report implied,
but rather wvithin seconds of the runwsy at an altitude toc low to
effect recovery. The suddennese with which the intense rain was
nivurzered did not leave sdequste time to make corrective

actions to regain the glide slope, let alone transition from &
visual enviromment to an instrument go-around. When examining

“*7=wt path profile (Figure 2) and the rrev statements anc
depositions, it is obvious that 5 seconis prior to impact and
with a flight path angle of & degrees, the captain initiated &
correction. Almost instantaneously (one second later and
approximately 4 seconds prior te impact), the aircraft entered
the "wall of water." Regerdless of the acuity of an individuel,
there will be & time interval between encountering & phenomenon
and the response of that individual to the encounter (i.e.,
recognition, decision, and reaction). 1In addition, there will be
a time period for the aircraft to reepond. This total time
period is.portrayed on the flight path profile. At 4 seconds
prior to impact, at an altitude of 40 feet and a flight path
angle of 4 degrees, the aircraft entered the 'wall of water." Bv
the time the main gear struck the localizer antenna, 3.75 seconds
later, the aircraft's wheels were approximately 5 feet above the
ground impact point and the flight path angle was 2.5 degrees
(according to the Board's Report AAR-76-15, Appendix B). To
accomplish this change in flight path angle, the captain had to
provide the inputs of additional thrust and incressed angle of
attack. The problem which was encountered by the crew was that
there just wasn't enough time for the pilot to recugnize, decide,
and react, and subsequently for the aircraft'to react, before
impact. :

To assist the Board in recognizing the time required for a pilot
to resct to an unexpected encounter with dangerous phenomena,
ALPA is including an outline of a study of this particular
eccident by Dr. A. O. Dick (Attachment A). Dr. Dick has
conducted & number of studies looking at pilet resction times and
division of attention to flight instruments during low visibilitv
approaches,

As the Boerd will recognize, this is newv evidence relating to
this accident. It now becomes most important to reiterate that
the encounter with the "wall of water' occurred less than $
seconds prior to impact. Dr. Dick concluded that a 3.B second
reaction time for the captain would be required prior to
initiation of & control input. However, with 3.8 geconds for the
crew to react and less than 5 seconds to impact, only 1.2 seconcs
remained for the control input to be applied by the captain and
for the aircraft to react before impact with the ground. 1t is
important to note that no reaction time for the aircreft response
is incorporated into Dr. Dick's study. It is quite evident,

11



APPENDIX F -42-

bowever, that some aircraft resctron to the captain's inpute ha¢
occurred prior to impact. At 3-1/2 seconds before impact, the
flight path of the aircraft was 4 degrees; however, during the
last 1/2 second of flight (i.e., frow the time the main landing
gear struck the localirer antennsa, until impact with the ground)
the flight path angle was 2-1/2 degrees.

Contrary tc the Becard's opinion that the captain demonstrated
"poor judgment," ALPA believes that when considering the factors
encountered during the last & seconds of flight, the captain's
decision not to execute @& missed approach after ground contact

‘Ntedly saved the lives of all those on board the aircraf:,
This fact becomes obvious after examination of the damage to the
aircraft; i.e. #3 engine missing, both main landing gear
separated and extensive flap damage.

C.  Misinterpretation of Required IFR Callouts

The Board's Finding 9 states: "The first officer did not make
loud, distinct callouts when a hazardoue situation was
encountered."

ALPA has grest difficulty in determining how the Board arrived at
Finding 9. Careful scrutiny of the CVR, flight path profile and
flight crew depositions shows that the first officer made the
callout "VASI looks a little bit low'' at 0102:01.5 (8 seconcs
prior to impact) and that this callout was plainly audible in
spite of the nocise of the windshield wipers at high speed and the
acbient air noise frow the nose wheel well. 5.4 seconds prior to
impact, not 4 seconds as stated in the Board's report, the first
officer 3aid, "Rate of descent's too high." This callout was
made with more inflection than the previous callout. It is
noteworthy that this is the time, according to the first
officer's and second officer's depositions, that the captain was
already applying power and attempting to correct the aircraft's
flight path relative to the VASI. Four seconds prior to impact
the first officer sgain said, "Rate of descent's too high." This
callout was almost certainly not heard by the captain because of
the second officer's simultaneous advisory that "Number three
will not reverse'. It should be noted that ALPA's CVR readou:
picked out two callouts of "Rate of descent's too high."

There is no way that the Board can determine the claritv or the
volume of callouts received by the captain. The CVR only records
the clarity and volume of comments received by the CVR itself.

As a matter of fact, vhen examining the CVR, and considering all
the smbient noise in the cockpit, i.e., wipers, rain on the
wvindshield, and air noise, it is obvious that the callouts were
quite loud eand distinct, as evidenced by the fact that these
callouts could eagsily be heard on the CVR tape.

Nevertheless, it is simply not possible to laf because the CVR
picked up these comments that they were indeed heard by the
captain. As a mstter of fact, the captain in his deposition (TR



-43- APPENDIX F

135-11) stated that he did not hear either of these callouts by
the first officer. The Board's report (pages 4 and 15)
erroneously impliecd that the captain heard these callouts but
"did not understand' them. (ALPA emphasis)

Bowever, as ar explanation for the reason the captain dic not
heer either of the above callouts, ALPA suggests twc .
possibilities: (1) that during this period, the captain was
vpe.aiing at & high level of concentration which tumed out
cockpit comments; (2) that the noise level in the cockpit was
such that he was unable to hear the callouts.

As we have attempted to point oul Lo the Bisrd i= the past,
callout procedures are not the panacea the Board apparently
thinks they are. In our petition regarding the Pan Am Pago Page
accident, we informed the Board that "under high workload, pilots
filter callouts, and may in fact not even be aware of thez or mev
disregard thez. Callouts under some situstions msy be
distracting, harmful rather than helpful." The fact that
callouts tend to go unheard in high stress situations was noted
by the Air Force pilots who conducted the famous PIFAX progra- in
1967.

It is important that the Board recognize that the Pan Am, Pago
Pago, Delta, Chattanooges and Raleigh accidents all occurred under
similar circumstances., The presence of descent rate callouts
during the Chattanooga and Raleigh approaches did not prevent
those accidents,

It is interesting to note the Board's analysis of the Chattanoop:
accident:

"In analyzing the evidence, the Safety Board believes that
the captain'e visual illusion caused him to ignore the tweo
reports from his first officer that the rate of descent wac
increasing too rapidly. The fact that the spproach had been
correct in every aspect up to that point, reinforced the
caprain's belief that he was in the proper positioen to
couplete the landing. Since no additional means of vertical
guidance was available during the visual segment of the
approach, the seriousness of these combined factors
increased. However, the procedurees to alert the captain to
the problex that was developing were used, and the

information was conveyed to the captain in the prescribed
manner."

The'incon!istency in the analysis between the Chattanooga
accident and the Raleigh accident, eas evidenced by the above
paragraph, is startling. How can similar sccidents be analvzed
8o differently? '

The Board further states in Finding 11 of the Raleigh report

that, “?he flightcrew failed to follow company procedures
concerning required callouts on final approach."

13
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Not only did the crev make all the prescribed callouts on fina}
approach, but they made an additional three callouts not
required: two of altitude and one of airspeed. In an effort to
assist the Board, ALPA would like to provide the history of
altitude callout procedures on EAL prior to 11/12/75. Prior to
October 21, 1975, wvhen IFR on approach the pilot not flying would
call out: (1) the FAF altitude; (2) 1,000 ft. AGL, A/S, and
descent rate; (3) 500 ft. AGL, A/S, and descent rate; (&) 100 f¢,
-...¢ MDA/DRE; and (5) MDA/DH.

On October 21, 1975 (2] days prior to the accident) EAL changed
-t callout procedures substantially. The new procedures are as
toiiows: The pilot flving will call out: (1) FAP; (2) 1000 fc
AGL; (3) 100 ft. above WDA/DR; and (4) MDA/DE.

The EAL Flight Operations Manual (Vol I, Page 4-1-12 dated
10/21/75) additionally states that if the pilot flying doesn't
make the above callouts the other crewvmembers will challenge the
absence of these callouts,

In addition, it has never been a&a practice on EAL, or most other
airlines, that the 100 fee: above or the MDA/DE callout be
required once the aircraft is in visual contact with the runway
enviromment .

To summarize, on the date of the accident the required callouts
for the ILS Runway 23 approach were as follows: Three callouts
were to be made by the pilot flying the aircraft: 2,000 fr. MSL
within 10 N¥ of the final approach fix, 1785 ft. MSL at final
approach fix, and 1,000 fr. AGL. No descent rate or speed
callouts were required unless they were out of limits. The 100
feet above DE and DR callouts were not required because the crew
had visual contact with the runway envirormment at 770 fee:z MSL or
320 feet -above the runway as determined by the CVR/FDR analysis,.

Upon examination of the CVR, the Board will see that all the
required callouts were made by the crew of EAL 576. 1t should
alsc be clear that the crew was well eware of the aircraft's
actual alticude throughout the approach.

Approximately 5-1/2 minutes prior to the accident, EAL 576 was
cleared to descend and maintain 3000 feet. The gircraft
mainteined 3000 feet while being radar vectored for the ILS
approach. At 0057:32Z Raleigh Durham Approach Control cleared
EAL 576 for the approach. Ten seconds later at 0057:43, the
captain said, "Going down to 2000 feet — would va like ta throw
out the gear then we'll..." ALPA maintains the 0057:43 statement
by the captain qualifies as the required altitude callout. This
callout is required when descending the last 1000 feet from ome
assigned altitude to another.

- At 0059:43, the captain said "two thousand," reiterlting the
aircraft’'s ‘altitude. At 0100:03, the captain said, "Eighteen
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nuncreus our gh——==— yep." Thi: in effect constituted
complignce with the requirement to call 1785 feet (the plide
elope intercept altitude depicted on the ILS approach plate)

Eighteen seconds later at 0100:21, the first officer said, "Glide
elope cap both sides."” This meant that the flight directors had
captured the ILS glide path. '

Seven seconds later at 0100:2B,Ithe firet officer reported to the
ncieign Durher tower thet the aircraft had passed the Leesville
Radio Beacon, the final approach fix.

7AAN:49, the terrain warning systerm eounded,'indicating that
the aircraft was approximately 1000 feet above the terrain,

Four seconds later at 0100:53, the first officer said, "Ome
thousand feet." Almost simultaneously the second officer said,
YOne thousand feet.” Then the first officer said, "Bug plus
six." At this time, according to the FDR readout, the aircraft
was 1439 feet MSL or 1003 feet above the airport. At this point
the captair did not call out 1000 feet. However, the two
altitude callouts, one by the first officer ancd one bv the sezend
cfficer, plus the airspeed callout by the first officer, plus the
confirmation by the flight data recorder and TWS that the
aircreft was 1,000 feet above the €ield, more than sdecuatelv
satisfied the requirement for one altitude callout at 1,000 feet.

In summation, at 1,000 feet AGL, one additional callout was msde
hv the second officer and an additional airspeed calleut was made
by the first officer.

At 0010:35 the first officer said, "Five hundred feet, ground
contact.” Thitc was an adcditional non-required altitude callou:
and the aircraft was 468 feet above the airport. At D101:48 the
first officer said, "There's the flasher up ahead." And 1-1/2
seconds later, &t 0101:49.5, the captain said, "Wipers on high."
At this time the aircraft was at 770 feet MSL or approximatelv
320 feet above the airport. The 'wipers on high" comment by the
ceptain is indicative that he had visuel contact with the runwav
environment.

As the captain stated in his deposition, (TR 114~6):

"The first officer commented he had the approach lights in
sight. I hesitated a few seconds after he made the corment
before I came off the instruments to look out and when 1
came off the instruments, came in view pretty much in
sequence; the lights, threshold, and runwvay were prettyv much
in a rov."

Once the pilots are visual, there is no requirement for the 100
above DR (300 feet) and DH (200 feet) cazllouts by the crewv.
Additionally, the Board should realize that even if rhe 100 above
DE and DE callouts had been required and made, thev would have
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had no bearing on the accident. At 300 feet above the airpore,
the aircraft was positioned on the localizer and glide slope in g
stabilized condition (according to the flight path profile). 4:
200 feet the gircraft was positioned on the localizer, on the
VASI, 15 feetr lov on the glide slope and stabilized =— according
to the flight path profile and according to the captain's
deposition (TR 144-15) which reads as follows:

"At approximately 200 feet or so agein I was visual; 1 felt
somevhat lov and I checked back to the rav data on my
glideslope and it showed thet I wgs slightly below the
glideslope and I added power and flattened the airplane out
to fly back into the glideslope."

In summary, a realistic analysis of the CVR reveals that the
substance of the callout procedures had been more than complied
with by the flight crew.

D. Misunderstanding of Approach Speec Versus V o and Speed Required
for the Approach

Page 15 (second parasgraph) of the Board's report erroneously
states, ''Company procedures require that the final approach be
fiown at target speed (in this case 135 knots) plus 1/2 headwind
(in this case 2 knots) plus gust (in this case none). The targe:
speed for this approach was 137 knots."

For the Board's information, the following is an excerpt from
Ezstern Airlines B-727 Training and Reference Manual (Page 2-8-
37) dated Jume 17, 1675:

"TYPICAL APPROACH PROFILE

Always set Airspeed Bug on V_ . (er vre‘ plus correction
when required for gbnormal ffaﬁ config.’. Never set wind
and/or gusts considerations on the Bug. Carry 1/2 the wind
and all the gust correction over and above Bug sefting.
Maximum correction - plus 20 Rnots. Carrv 5 Knots for a:l
vind conditions from calm to 10 Knots."

16
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. Airspeed
Landing Flape Bug Setting Maxious Minie—
400 Vres Bug e 20 Bug o 5
300 Vret + 5 1 "
150 Vegt & 1§ " "
50 vref Y 30 L] "
e Veef + 60 Bug e Gust . Bug

The above paragraph explains the procedure for determining the
proper gpproach speed. For the landing weight ‘of Flight 576, the
'rg{ tor 40° flaps was 130 knots. Because the captain intenced
to land with 300 flape as required by the company policy for the
particular weight of the aircraft, the "Bug Setting" would have

been Vief + 5 or 135 knots.

But the minimur airspeed would have been Bug @ 5 or 140 knots!
As further explained in the above paragraph, the pad for "1/2
vind" applies only to headwinds above 10 knots. The reference
speed for the approsch (with 30 degrees flaps) was 135 knots. As
we have previously pointed out, the airspeed trace of the NISE
readout is too high by approximately 5 knots. The NISB's
conclusion regarding an "airspeed margin' is therefore based on
an erroneocus FDR airspeed trace. When examining the corrected
Flight Data Recorder readout for the last one minute and twentwv
seconds of flight, when the aircraft was stabilized on finel "
approach with landing flaps extended, the average indicated
airspeed was 142.5 knots. This is within 2.5 knots of the
desired speed of 140 knots. Additionslly, the first officer's
airspeed callout of "bug plus six'", has the aircraft flying a:
141 knots or within 1 knot of recomnended airspeed.

Because these speeds required by company procedures are for
normal approaches, it is difficult to understand how the Board
can believe there was an "airspeed margin" which could have
"overcome' the forces exerted by the meteorological activities.

Lack of Substantive Meteorological Analysis

The Board also contends that the thrust available was sufficient
to overcome the meteorological effects. Obviously, if the
magnitude of the downdraft is unknown, then the amount of thrust
necessary to overcome the effects cannot be determined. On the
other hand, all crewmembers testified to the application of
thrust by the captain as the aircraft encountered the hesvy rain.
While the exact amount of thrust applied is unknown, pilet
witnesses at the end of the runway believed the engines were at

- takeoff thrust.

Additionally, the captain in his deposition said, (TR 115-14):

"1 straightened the airplane out and began to drop the left
wing when =- I'm not certain ae to the sequence =- but 1

17
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.+eit 8 singing (sinking) feeling and lost visidbility and at
that point it was strictly & reaction type of thing. I w:s
caught totally unaware of it. It was so sudden, just g
heppening and I added the power up and pulled back on the
yoke ip an instinct manner and almost simultaneously I felt:
the main gear catch."

The above facts substantiate the presence of downdraft activity,
Tfe flight path change from 4.0 degrees to 2.5 degrees without

~¢ airspeed is & positive indication of a substantial power
sp;.ication and pitch atritude change.

The Board acknowledged the existence of "downdraft and wind shear
evvsvavy which adversely affected the'captain’s efforts to
maintain a proper descent profile during the last portioc of the
final approach." Obviously, since no measurement of downdraf:
velocities was recorded at the time of the accident, the Board is
merely speculating as to the severity of the downdraft. Yer it
concludes that the crew could have overcome these effects! It -~
beses this conclusion on the "airspeed wmargin and thrust
available."

Obvicusly, downdrafts were present; however, their specific
magnitude cannot be determined solely by use of the flight
recorder. It is obvious that the Board merely hypothesized as to
the magritude of the downdraft. There was simply no detailed
meteorological anslysis conducted by the Board of the conditions
wvhich existed at the time of the accident.

F. Erroneous Interpretation of Rainfall Rate

The Board's report states that the rainfall rate was 2
inches/hour from 2005 - 2008. While it is true that rainfall
rates have been historically measured over relatively long
periods of time (i.e., minutes), these rainfall rates are often
irrelevant ip terms of what the pilot may encounter in very short
time periods (i.e., seconds).

Analysis of the rain depth recorder shows that the heavy rain
started at 1957 EST (see recording rain gauge chart, Figure 4).
The instantaneous rainfall rate at this time approached 7
inches/hour, &n intensity charscteristic of the heaviest tropical
downpours. From the recording it is clear that the rainfall rate
increased to its maximum almost instantaneously. This is
consistent with the crewmembers' testimony that the aircraft
encountered a '"wall of water.”

F]

Radar photoes taken from the Wilmington radar weather station at
the time of the sccident showed an essentially southerly flow
dominsting the Raleigh area. As this cell which produced the
downpour moved nmorthward, it probably progressively obscured the
runway creating a foreshortening effect to the pilots.

The accident occurred at 0102:09Z.

18
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It is interesting to compare the rainfall rate at Raleigh-Durhe
from 0101:572 to 0103:00Z (4.40 in/hr) to the average rainfzll
rate encountered by Pan Am Flight 806 at Pago Pago, 4.60 in/hr.
Both rates were in excess of 4 ipches per hour, which indicates g
very high probadility that downdrafts were present in sufficient
strength to have ar adverse effect on aircraft performance.

Failure to Analyze Effect of Beavy Rain on Aircraft Performence

The Board makes po mentiot of the effect of heavy rain on the
aircraft'es serodynemic cheracteriestice or thrust output. The
availadle literature, although sparse, indicates that rain in
suiiicient quantities will produce a drag force vu the aircrafe,
While it may be difficult to quantify the aerodynamic effects,
the existence of this force cannot be denied. It is certainly &
factor in this sccident and should not have been ignored ae it
has been in pest accidents; i.e., Pan Am, Pago Pago; Allegheny,
Philadelphia; and Eastern, NWew York.

It is especially significant that the instantaneous rainfall
rates in the Releigh accident are essentially the same ac thev
were at Pago Pago. It is also more than just a coincidence that
the accident occurred within minutes of the large increase in
tainfall rate as shown by the recording rain gauge.

Furthermore, consideration should have been given to the effect
the heavy rain had on the thrust output of the enginmes. Even a
momentary thrust loss as the aircraft progressed through the
downdraft and the gssociated "wall of water' would have reduced
the aircraft's ability to perform as the pilot intended and
expected it to perform.

Misunderstanding of Use of Flight Instruments during Landing

The Board's Findings 7 and B stated that "The pilots failed to
monitor their flight instruments until & safe landing was
assured," ané "The ceptain did not use all of the flight
instruments available to him."

According to the captain's testimony, at 200 feet he felt low and
checked his raw data glide slope. (TR 114-15) It is extremelv
important to remember that at this time everything about the
approach had been normal. At 200 feet the VASI indicated on
course, while the electronic glide slope indicated very slightly
low. The captain made a small adjustment to maintain the glide
slope and then returned his vision outside to follow the VASI.
The captain at this time would be getting his vertical guidance
frow the VASI, his pitch information frow the VASI and runwev
view, and would be wonitoring his airspeed, while attempting to
land the aircraft visually on the aiming point. It is likelv
that the captain did return ineide the cockpit to moniter the
sirspeed because, from the time the aircraft passed 200 feet
until impact, the airspeed variation was no greater than + 1.5
knots. *s
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It is“also obvious that :he first officer was observing: his
fligh: instruments. This is indicated by the two excessive
descent rate callouts made by the first officer during the last
few seconds of flight.

When an aircraft with presently available instruments is in
vstaI conditions, the pilot manipulating the controls must

- maj‘rlty of his attention to the runway and specifically
the aiming peint with occasionsl crosschecks of airspeed. Only
the pilot mot flving would be able to croescheck instruments and,
“- fact, did so a8 evidenced by the two additional sink rate
--.-vwwca. However, recent asccidents hlye made it abundantly
clear that callouts cannot be depended upon to trensfer essential
instrument information to the pilot flying. Several deficiencies
in "callout" theory have been identified, including:

7 The information is inadequate. The Board itself recognized
this in Special Study AAS-76-5 when it showed that a simple
callout of either sink rate or glideslope position was
insufficient in itself, but had to be correlated with other
instrument information te be useful to the pilot flying.

2. Communication of the information is unreliable
a. The pilot making the call may not state it correctly.
b. Cockpit noise may-interfere.
e The pilot flying may not hear it, either because it 1is

inaudible or because he is "tuned out" by his intense
concentration, which is probatly made necessary by the
very situation which generated his urgent need for
inscrument information and prompted the callout.

d. The pilot flying may hear but not understand the
cailout.
e. The pilot flying mav understand the callout, and trv to

respond, but find himself still short of needed
instrument information. For example, in response to a
callout of "low'" he would pull the nose up; but how far
up? Since the external visual cues were not adequate
for the task of maintaining normal conditions, thev are

unlikely to be adequate for restoring normal
conditions.

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

In summary, compared with information received directly from an
instrument display by the pilot flying, callout information is
inadequate, unreliable, and significantly delayed.

Furthermore, even when the callouts are made, conditions may not
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always permit the recovery of the aircraft froc a dangerous
position.

It should be noted that there are no requirements that a flight
crev on Eastern Airlines monitor a specific nusber or 8ll of the
flight instruments subsequent to passing the decision height as
long as the runway or its enviromment is in sight. These
anprn-oaches are conducted on & see-to-land concept froc the
brean.ut point or the decision height (whichever occurs first).

"The Netional Transportation Safety Board recognizes that at
--esgnt there is no requirement for a pilot to comtinue to
monitor the instruments down to decisioz height after the
_approach lights or other ground enviromment associated with
the end of the runway is called in sight. In fact, in a
see-to-land concept it is understandable that a pilot would
Vish to make a transition from instrument guidance to ground
visual guidance as early as possible. However, in

" circumstances of low visibility, particularly as related to
Category II minima, the approach lights may often be in
sight before the decision height is reached, but they will
not provide a visual guidance segzent sufficient to furnish
adequate vertical information to the pilot. The result can
be a touchdown far short of the threshold as in thie
instance.

"Accordingly, the Safety Board recommends that the Federal
Aviation Administration reguire that air carriers estsblish
procedures in their operations manual thet would regquire the
pilot whe flies an aircraft during approaches in low
visibility conditions to monitor the instruments
continuously until the runway threshold or runway lights are
called in sight." (ALPA emphasis)

In support of the NTSB's philosophy is a statement made by Mr. J.
R. Barrison, then Assistant Chief Counsel, Litigation Division,
FAA, at a deposition hearing conducted by the NTSE in regard to
an April 1976 air carrier accident at Ketchikan, Alaska.

“"Mr. Kampschror, these questions are argumentative. I think
I could meke & statement that could be acceptable to most
people here. The decision height in this particular case is
established because of obstruction criteria and manv, many
factors. Whether or not it (i.e., the glide slope) is
usatle below a thousand feet (i.e., the decision height) is
Teally & paradoxical question. It doesn't need to be,
because of the decision height at a thousand feet; and if in
fact it is usable another 300 feet or 500 feet is really
quite irrelevant to the circumstances here. A pilot ought
to be visual when he gets to & thousand feet (i.e., the
decision height) and thereafter." (Note: parenthetical
insertions and underlining by ALPA) '

It is clear, therefore, that both the NITSE and FAA considered
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VI.

that a pilot would be visual during the later stages of the
approach; i.e., after obtaining the required visusl cues. It
should also be clear that at the time the NTSB made this
recommendation to the FAA it was not the intent of the NTISB that
pilots monitor their flight instruments to touchdown.

At no time prior to this accident had the Board recommended that
the instruments be monitored beyond the point where the runway
threshold or runway lights are called in sight. And yet it wants
to fault & crev for not going beyond what it had recommended. As
far s the crew was concerned, a safe landing was s&ssured when
the visual cues sssociated with the ronway became visible.

Subsequent to the Raleigh accident, the Board did make such a
recommendation in Report AAS-76-5; but the FAA, underestimating
the importance of this recommendation, failed to act upon it.

The Board should have followed up on that recommendation, but to

- date has not done so. The Board should clearly state that the
pilot flying needs instrument information throughout the approach
and landing, and that callouts are an inadequate way to supply
it

Considering the widespread military (and growing civilian) use of
existing technology which can deliver both instrument and visual
information simultaneously to the pilot flying, ALPA calls upon
NTISE to support priority development of Head Up Display for use
in air carrier aircraft. The Board's most recent statement on
BUD: :

"The Safety Board could reach no conclusions regarding the
advantages or disadvantages of HUD in the low-visibilicty
environment.'

is insufficient to the point that it is sometimes interpreted as
"damning with faint praise'. We ask the Board to make a strong
direct statement in favor of BUD development.

DISCUSSION OF NEW EVIDENCE

In addition to the mew evidence regarding pilot reaction time
previously discussed, ALPA would like to address three additional
subjects: ATC involvement, the windshield wiper system presently
installed on the EAL B-727, and the deficiencies in the present United
States VASI System,.

ATC

ALPA strongly believes that one of the main omissions committed by the
Board in this, as in many other accident investigations, ie the
determ;na;ion of ATC involvement. This omission usually results from
a cursory examination of ATC procedures, actions by controllers and
the resultant effect on the accident aircraft.
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After careful examination of the ATC tapes, ATC Group's factual
report, and Terminal Air Traffic Controllers Handbook 7110.8D, ALPA
believes that a number of factors involving ATC were not addressed by
the Board and that these factors certainly had a bearing on the safe
conduct of EAL 576.

ALPA examined in detail the Local Control (LC) ATC tape during the
time period 0030Z - 01252, (time of accident 0102:092). During the
32-minute period prior to the accident, there was an almost continuous
(hot mike) dialogue carried on by the local controller with a second
inaudible partner. Starting at approximately 0031Z and continuing
almost nonstop until 0100:28 when EAL 576 called passing the Leesville
Radio Beacon, for some 29 minutes, the local.controller was talking
about becoming involved as a referee in a recreational soccer league
and then moving up to referee high school and college games.

(Selected portions of this transcript from approximately 00302 until
after the accident are included for the Board's examination.) Again
ALPA would like to reiterate that this extraneocus non-operational
dialogue was continued for a 29-minute period prior to the accident.
During this 29-minute period, there were two important transmissions
made by aircraft. An Army Guard Helicopter called the LC and
requested permission to proceed to the East side of the field and do
some hover work until the thunderstorm passed.” Additionally, at
0058:54, the first officer on EAL 576 said, "OR, thank you, sir, yeah
look like you have ah quite 8 storm coming your way." Almost
immediately following the 0058:54 transmission, the LC went back to
the extraneous conversation regarding the soccer referee business. It
now becomes interesting to note that at 0055Z the record weather at
RDU was as follows: 100M20€ four miles vis., rain and fog. At
0100:35 the LC advised EAL 576 that the airport visibility was 1-3/4
miles (the controller did not say what phenomenon was restricting the
visibility). By 0101:55 (at the latest), the visibility had dropped
from 4 miles to 3/4 mile. This is a drastic change in the weather
over a relatively short period of time.

The Terminel Air Traffic Controllers Manual 7110.8D in effect at the
time of the accident specifies some of the things the local controller
should have done during this period of rapidly changing weather.
Paragraph 1002 Airport Conditions states:

"a. On first contact or as soon as possible thereafter and
subseguently, as changes occur, inform an aircraft of any
abnormal operation of approach and landing aids and of airport
conditions which might affect an approach or landing. Omit
information currently contained in the AT1S broadcest if the
pilot states the appropriate ATIS code or says he has received it
from another source." (Underlining supplied)

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

Paragraph 468 of the Controllers Manual states "operate BIRL which
control the associated MALS/RAIL in a&ccordance with the accompanving
intensity setting table, except (T) (N)

S T e e
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4. - as requested by the pilot

b. a8s you deem necessary, if not contrary to the pilot's

request.
Visibility
Step Day Night
5 Less than ] mile when requested
4 1 to but not including 2 miles 1less than one mile
3 2 to but not including 3 miles 1 to but not including 3 miles
2 when requested 3 to 5 miles inclusive
1 when requested more than 5 miles

In addition the Federal Meteorological Handbook No. 1, Surface
Observations, Chapter A6-7, Paragraph 3.11 (WS, FAA) Control Tower
Observations and Actions states:

"Unless otherwise exempted, certificated tower personnel shall
report prevailing visibility when the prevailing visibilitv at
the usual point of observation or at the tower is less than &
miles. The Control Tower visibility observations may be used
immediately for aircraft operations, but they shall be recorded
and forwarced to the weather scation as soon as practicable.
During this condition, Control Tower personnel shall notify the
weather station as soon as possible when they observe the
prevailing visibility at the tower level to decrease to less than
4 miles, and change by one or more the reportable values (Table
A3-4). When the tower visibility is reported as variable,
subsequent actual observed values within the limits of the
reported variability need not be transmitted to the weather
station." (Underline Supplied)

24



-95- APPENDIX F

Table A3~4, Reportable Visibilitv Values (Miles)
Increments of Separation (Miles)

1/16 1/8 1/4 1/2 1 >
0 3/8 1 1/4 2 21/2 3 10 15
1/16 1/2 1 3/8 2 1/4 3 4 11 20
1/8 5/8 11/2 2 1/2 5 12 25
/16 3/4 \lS5/8 6 13 30
1/4 7/8 1 3/4 -7 14 35
5/16 1 17/8 8 15 40
3/8 11/8 2 9 etc.
1, Enter in statute miles at land stafions, nautical miles on

Navy ships and ocean-station vessels. When the visibility
is halfway between consecutive tabular values, select the
lower value.

2. When the prevailing visibility is more than 7 miles and is
alsc estimated to be more than twice the distance to the
most distant marker visible, encode the visibility as twice
the distance to that marker, rounded to the nearest
reportable value, or 7 miles, whichever is the greater, anc
if the vipibility 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 with a V (for
variable) whenever the prevailing visibility:

(a) 1s-less than 3 miles, and

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

At 0100:35Z the local controller advised EAL 576 of the
visibility reduction to 1-3/4 miles in eccordance with Paragraph
1002 (7110.8D). Also, according to his statement he put the HIRL
(Bigh Intensity Runway Lights) up to Step 3, in compliance with
paragraph 468 (7110.8D).

However, beginning at 0101:08, approximately l minute and 1
second prior to the accident, the local controller starts the
first of several statements. The first three statements,
covering a 10-second period, are statements made either in
bewilderment or a state of surprise. The four remaining
statements concern the assessment of the tower visibiliety. This
visibility assessment was obviously completed at 0]01:55Z, at the
latest 14 seconds prior to impact, when the aircraft was 210 feet
above the airport. His realization that the vigibility had
dropped from 1-3/4 mile to 3/4 mile should have caused the
controller to do two things: (1) advise EAL 576 of the
vigibility and (2) turn the RIRL up to Step 4. Neither of these
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procedures was accomplished. However the LC, for whatever
resson, felt compelled to notify approach control at 0102:07, 2
seconds before impact, of the visibility reduction. ALPA also
realizes that the controller may have felt that under Paragraph
468 (b), "as you deer necessary," would negate any responsibility
to elevate the HIRL from Step 3 to Step 4, However, ALPA would
emphatically point out that, at 0100:35Z per the locsal
controller's statement (1 minute and 34 seconds prior to impact),
the local controller set the HIRL up to Step 3 as a result of the
visibility reduction from 4 miles to 1-3/4 miles as outlined in
Paragraph 468. :

ALPA would assume that if the controller deemed it necessary to
raise the intensity for this visibility change, he should also
have deemed it necessary to raise the lights to Step 4 when the
vigibility dropped to 3/4 mile.

Additional analysis of the transcript leads to the conclusion
that the local controller was not paying sufficient attention to
his duties. The Board's factual report says the local controller
stated he monitored the BRITE display in the tower continuously
vhile EAL 576 approached the airport. HRowever, at 0102:427, 33
seconds after the accident, the Local Controller asks the
approach controller, "Who's that last jet that landed?" ALPA has
to conclude that after three communications, one of which is a
landing clearance, and a continual monitoring of the BRITE
display with ALPHA numeric data, the local controller should at
least have been aware of the flight number and airline name of
the #] landing sircraft. Obviously, he was not.

Subsequent to the accident, there is more hot mike conversation
by the local controller. 'Did I whay — yeah, I told him a mile
and a half. I didn't give him the three quarters cause he was on
fingl*——-— Eastern Five Seventy-5ix is what they told me
downstairs."

ALPA is sure that a lengthy description of the omissicons of
pertinent locsl weather information to EAL 66 at Kennedy Airport,
to Allegheny 121 at Philadelphia Airport and EAL 576 at Raleigh-
Durham is not required. The only person in a position to collect
such information is the local controller. ALPA believes it is
incumbent upon the local controller to inform the pilot of
weather information which may affect his flight.

WINDSHIELD WIPERS

Enclosed for the Board's information are two internal letters and
a selected portion of the B-727 Newsletter to EAL pilots
regarding the efficiency.of the B-727 windshield wipers
(Attachment B).
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The fourth paragraph of this letter dated March 2, 1976 shows
that in the conditions encountered by EAL 576 the wipers could be
expected either to stall or to remove the rain improperly. In
this case the wipers mecved, #0 it is very likely that the rain
wae not properly removed.

The Board should have considered the possible effects of improper
rain removal on the ability of the pilots to make use of external
visual cues in conducting the approach, in detecting any
deviation from the correct approach path, and in making required
corrections. On the theory that the EAL letter of March 2, 1976
was not available to the Board in its deliberations, we ask that
it and the whole subject of windshield wiper performance be
addressed at this time,

VASI

ALPA has become extremely concerned sbout & new discovery
regarding the design efficiency of the present U.S. VAST System.
Prior to this accident the aviation community was generally awere
of only one minor problem associated with a U,S. VASI
installation, that being coler discriminstion during periods of
poor visibility. Now it becomes alarmingly apparent when
examining Figure 2 that an aircraft can depart the centerline of
the VASI on-course area at & descent rate of over one thousand
feet per minute and fly for a period of six seconds and still
receive an on-course indication. The aircraft can fly for an
additional three seconds, or a total of nine seconds, before a
positive (red over red) low indication from the VASI is received
by the crew. During this nine-second period the aircraft would
have covered a horizontal distance of 3/8 of a nautical mile.

When examining the design of the VASI System with the above
deficiencies in mind, it becomes all too apparent that an
aircraft, close to the runway threshold, (i.e., 1/2=1/4 NM},
could fly in the on-course area with descent rates above 1000
ft./min., for an extended period of time while receiving a safe
VASI indication, even though the aircraft's safety had been
compromised. Furthermore, the on-course srea can be even wider
than that of the Raleigh-Durham VASI due to the range of
installation tolerances allowed in the FAA's criteria.

The above information should be given full attention in a
reconsideration of Finding 2 which states that, "The VASI lights
alerted the first officer that the aircraft had descended below
the glide slope." While that finding is in a limited sense true,
it reflects a misunderstanding of the point where the off-course
indication from VASI first became available to this crew.

ALPA's flight path profile adequately demonstrates that an
aircraft can deviate from the VASI glide slope 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 g8 9-second period of flight from the time
when deviation from the VASI glide slope centerline began, until
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a low indication was provided to the crew. The VASI actually
provided incorrect information to the captain at or near the

decision height and from then on until several seconds prior to
impact. At 200 feet, the captain said he felt low and the
electronic glide slope showed him slightly low. However, the
VASI showed safe; i.e., red over white. For the next ‘two and
one-half seconds it continued to show a safe red-over-white
indication. The airc¢raft then flew for an additional two and
one-half seconds through the VASI transition zone; i.e., red over
pink. -

Enclosed for the Board's information is a detailed letter to the

New Zealand Pilots Association outliming the dangerous deficiency
in our present red/white VASI System (Attachment C).
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VI1. COMMENTS ON BOARD'S RECOMMENDATIONS CONTAINED IN REPORT

ALPA fails to understand the basis for the last two paragraphs on
page 17 of the Board Report AAR-76-15. When the main body of &
report contains numerous errors and results from an incomplete
investigation, the recommendations could only be based upon
incomplete or erroneous findings.

While ALPA supports having FAA OPS Bulletin 71-9 (Attachment D)
applied to precision approaches, and agrees that accidents occur at
unacceptable rates (in that any accident is one too many), we most
emphatically disagree that this accident illustrates either a
disregard for approved operating procedures or lax crew discipline.

The new and corrected evidence offered here by ALPA makes it very
clear that not only did the crew of EAL 576 nmot fall victim to any of
the 21 shortcomings listed in FAA Buletin 71-9, but that they
actually used many of the recommendations listed in that bulletin.
Specifically, the crew used the following recommendations from 71-9:
2 a,b,c,d,f &9 (as it applies to a precision approach.)

The Board and the FAA bulletin refer to "professionalism". 1If there

was any lack of professionaslism involved in this accident, it was not
on the part of the crew of EAL 576, .
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LEGEND FOR ATC TRANSCRIPT

EM/LC = Hot Mike Local Controller

EA-576 ® Radio transmission from Eastern Airlines Flight 576.

RDO-L/C = Radio Transmission from Raleigh Durham Local Controller

IF/AC = Interphone transmission by Raleigh Durham Approach Controller
IF/LC = Interphone transmission by Raleigh Durhem Local Controller

IF/? = Interphone transmission not assignable to any particular position
EA-393 = Radio transmission from Ea;:ern Airlines Flight 393

74E = Radio transmission from Beechcraft 74E

Guard = Radio transmission from unidentifiable Guard aircraft

784 = Radio :ransmissiéﬁ from Forecast 784,

ATC TRANSCRIPT

0031:00Z EM/LC You start off in City Recreation "¥** you go froz there
to high school and then to college.

0031:112 BM/LC But ah I'm & I'm gonna read the book on evefything he
says that a lot of rules to know * but it's the easiest
game to officiate.

0031:152 EM/LC -1 guess because you know it's basically kicking--you
can't trip em, but I'm gonna get the book on P.E.=--read
it——they play what (eight) halves, don't they-——and no
what and don't think they have any substitutes either
(additional conversation).

0031:20Z2 HM/LC But I don't ** gnd hell I don't know how much they--and
ah=—
0031:35z2 EM/LC Guard 59784 w * & TRW moves through

lightning noticed lightning.

0058:31Z EBA-576 Raleigh Eastern five seventy eix with you ah we're
three from Leesville.

RDO-L/C ’ Eastern five seventy six is cleared to land runway two
three and wind ah variable one ah eight zero degrees at
four and I had a Queenair reported ah strong winds from
the left about twenty knots at ah between nime hundred
and one thousand ah correction and two ah one thousand
two hundred feet on final.
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0058:54Z EA-576

RDO-L/C

HM/LC

EM/LC

0100:28Z EA-576
0100:302 RDO-L/C
BM/LC

0100:352 RDO-L/C

0100:41Z EA-576

0100:43Z RDO-L/C

EA=576:
IF/AC
IF/LC
IF/AC
IF/LC
IF/AC
IF/LC
IF/AC
D4/LC

0101:08Z BEM/LC

-61- APPENDIX F

OK, thank you, sir, yeah look like you have ah quite a
stOorm coming your way.

Kay

But I don't know how much; 1 assume they pay about the
same thing they pay you =—— well agh recreation or high
school or -~ but see, you start off with recreation
with a player on — on the team this might pose a
little problem but I'm sure could do - would ah
ya know take a couple of hours leave ah cause I think

‘they play around two thirty.

How much do you get paid? Ah hovw much have you made if
you don't mind me asking? — (1 bet you) enjoyed it!
Did you? Yeah — I like it because ya know Chucky's
going to a school where I think soccer's gonna be real
big--and more so than football and ah =-- that's right
(and who knows) on ah open field basis — he said (that
he's ah) — he's got forty-three high schools and
colleges. '

Five seven six is Leesville.
Eastern five seven six roger
Yeah you ain't got ah we got ah

Eastern five seventy six, visibility at ah airport now
is ah mile and three quarters.

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

The wind right now is ah one nine zero degrees at five.
It's been holding pretty well at five knots.

OK
Hay Ja Poco
Go ahead

Turn your runway lights up on three two
(Simultaneous with "on“ above) I did

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

Av right === hey John

L

Hey ah =——- (sound of mike or speaker movement) ==~
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0101:142Z EH/EC

0101:182
0101:222

0101:282
0101:422

0101:452

0101:482

0102:072
0l02:112

IF/?

IF/?
IF/?
0102:23z

IF/AC

EA-393

RDO-L/C

IF/AC
0102:442
IF/AC
.IFILC
IF/AC
RDO-L/C
RDO-L/C
RDO-L/C

EA-393

HM/LC

HM/LC

EM/LC

/LC

HM/LC

HM/LC

IF/LC

1B/

IF/LC

IF/LC

-62-

Let's see ——-

What we got sh mile and three quarters with what --—-
See em red lights

® gtrobes at night =~ only see the miles eastward ® --
- Wk

(but) what ah go ahead and give em the weather
iE's on down ===

Hell, I can't see the white house =— &h

I cad't see the Angus Barn * give em &h give em ah
quarter there

Howard =—— visibility threé quarters oow
Hey John

Hey Charlie === is it raining hard or is it fog moving
in?

Bey Chuck
(Simultaneous with above) wait ah minute for an ILS.
Wait ah minute!

** three ninety three when I got that three quarters
how about give it to him

Raleigh tower Eastern three ninety three

Eastern three ninety — Eastern three ninety three ah
stand by

You're talking to us, Chuck.

Who's that last jer that landed?

Five seventy six

Five seventy six, sh what's your problem, sir?
Chuck, you're talkin' to us == get off the override
Five seventy six, what's your problem, sir?

Hit that alarm *** runwvay — " on the way out *
Eastern |

Eastern three ninety three
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RDO-L/C Eastern three ninety three ah roger — ah I be right
there ah momentarily we ah Eastern three ninety three
just proceed to the VOR, meintain three thousand.

EA-393 You say proceed to the VOR, maintain three thousand,
RDO-L/C Yes, sir,'ue got ah disabled aircraft on the runwey.
EA-393 .. | Roger

RDO-L/C Eastern five seventy six ah tower (background with

above) OK, all emergency vehicles ® on the runway. The
runway is closed at this time. '

IF/LC Hey, I'm sending Eastern 393 ah cleared to the VOR at
three thousand, putting him on eh one twenty five three

IF/LC OK, Charlie, let him come on.

RDO-L/C Eastern three ninmety three contact Raleigh approach one

two five point three
EA-393 One twenty five three

RDO-L/C Eastern five seventy six ah tower (background with
above) turn three ninety three over =-- he's talkin' to
approach control — aw right you all talkin' to three

ninety three.

RDO-L/C Eastern five seventy six Raleigh tower (background with
above) the airport's closed ¥* — hey Tom

74E Raleigh this is Beech ah seven four echo

RDO-L/C Seven four echo Raleigh

T4LE Ah it looked like he had an engine on fire when he went
by me. ' '

RDO-L/C Ah say again Bir:

74E That ah jet looked like he had an engine on fire when

he went by here at the end.

RDO-L/C OR, thank you sir, appreciate it. I just saw what ah
looked like ah flame out there.

74E I can smell kerosene gll over the place down here. I
don't know where; it's everywhere.

RDO-L/C OK, thank you sir.

HM/LC 74 echo said looks like an engine on fire to him. He
smells kerosene all over the place down there.

RDO-L/C Eastern five seventy six tower
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HM/LC

HM/LC

BEM/LC

T4E

RDO-L/C

74E
RDO-L/C

BM/LC

RDO-L/C

HM/LC

RDO-L/C

74E

RDO-L/C

Guard?

784
RDO-L/C
784

RDO-L/C

-64-~

I smell it — and it .looked like an engine was on fire,
that's what that Beech D-eighteen just said.

Did 1 wvhat — yeah I told him a mile and I told him ah
mile and ah half, I didn't give him the three quarters,
'¢cause he was on final * -- Eastern five seventy gix
it's what they told me downstairs.

I can't ah — I can't talk to him — call the South
Ramp, tell 'em they need additional fire trucks == I
don't think he's off the runway.

Raleigh this is Beech ah deven four echo, look like the
tunway's tied up now.

Yes, sir, Beech seven four echo, the run at airport is
closed at the present time sir.

OK, ah how about me taxiing back in?
Av right, sir, ah taxi ah stand by, sir.

Number four somebody's callin' =— ah looks like he is
off the runway, I can't see ah *-in' thing.

Eastern five seventy six tower

I ** right here =— sent him the VOR at three thousand
ah and &h put him on ah =—=* gee if you can taxi this
guy back to the South Ramp —— I knew it, see if he
wants to taxi, just see if you can send him back ==
call these guys, see if you can taxi somebody to the
South Ramp =—— that one at the approach end, he wants to
taxi back to the South Ramp == South Ramp.

Ah Beech seven four echo, taxi to the South Racp.

Seven four echo, roger, he ran off the end.

Ah negative, sir, gh I can't see where he is, sir, it's
ah raining up here 8o hard I just I can't see anything.

Tower, he's right at the center of the refueling area
for helicopters.

Hello, tower, Forecast 784
Forecast seven eight four, go ahead.

Roger, sir, he appexzrs to be right in front of ah where
we helicopters

OK, thank you, sir, appreciate it =~ can you tell me if
he's in the grass or what, sir?
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784 | ' Roger sir, stand by =—-

EM/LC OK.

a5
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822 HARVARD STREET ¢ ROCHESTER, NEW YORK 14607 ® (716) 442-5861

October-26, 1977

Mr. Donald McClure

Safety and Engineering Section
Alr Line Pilots Association
1625 Massachusetts Avenue, N. W.
Washington, D. C. 20036

Dear Don:

Enclosed you will find an outline indicating the physiological
and psychological activities of the pilot beginoing with the time che
rain hit the wind screes. You will mote that the total time from the tige
the rain hit the wirnd screen until the time of cempleting any kind of control
input 15 approximately 3.8 seconds. Much of this time was consumed in
involuntary activities.

Sincerely,

A. 0. Dick, Ph.D.
AOD/csl

HUMAN FACTORS * HUMAN PERFGRMANCE * TRAINING ¢ MANAGEMENT CONSULTING s SERVING GOVERNMENT AND INDUSTA -

4
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Rain hiss/approach ligh:' -are

A. Startle reactioz - reflexive (involuntary)

1. Physiological changes/central changes

a. Beart rate increase
bl GSR
c. Muscles tighten

APPENDIX F

300

(Both increased heart rate and muscle tightening have been associated

vith slowed RI)

2. Reduced sensitivity to information

3, Glare - flash blinding

C. Orienting reflex
1. Physiology
2. GSR (3000)
3, Pupil changes (5000)

4, Beightened seasitivitcy
5. Brain wave changes
6. Heart rate high

D. Behavior

2. BResume activity
e.g. monitor VASI
3. Realize rain
4. Check instruments
a, FD - CB
b. Crosscheck
5. Accommodation and convergence
a. reduced sensitivicy
6. Decision to go around
7. Reaction time
8. Movement time

E. Adrcraft reaction time

Extenuating circumstances

A. Expectancy
B. Noise in cockpit (complex desrisions)
C. PFatigue (complex decisions)
D. Higher altitude (complex decisioms)
E. Memory load/processing capacity
l. Wet runway
2. RMlly loaded - heavy airplane
3. Downhill runway

. 500

. 500

¢ 200)

1100
. 250

. 300
+ 250

400
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= L 8 1Y/ erreciweng o
Ceptain E. D. Meador DCAFO
R. F. Forbes MIACK
B-727 Windshield Wipers March 2, 1976

Ed, as | indicated to you several days ago, Homer has assigned the B-727
windshield wiper problem to me for resolution.

I talked to Whitey John today, to cut him in on the problem, and to find
out if he had received complaints in the noture of yours==he has not.
The complaints he has received relate to noise and the "park"” mode .

| then went to Terry Timmons in Engineering and asked for his help. He
is going to begin on immediote check of past record: tc determine if, on
the phase check, blades are showing up bad, or if arm tension regularly
needs adjustment. We are also propasing on E.O . to check the nex!
five or ten aircroft coming into phase check.

One interesting item keeps recurring in my conversations on this motter.
Thot is: The wiper motor oppears to be underpowered, and in develoning
the specs for blade arm tension, there was o trode=off between what would
be optimum tension on the blade orm for best water removing action, ond
what the motor can generate in the way of toraue. Too much tension
causes the blode to stell. The cure is to reduce tension, and this may
cause unsatisfoctory peformance.

As you can see, this may tumn out to be a design problem, and therefore,
o Boeing problem. v

We intend to pursue all aspects of this problem, and | wil! keep you
postec.

R. F. Forbes

RFFF:do
cc: Captain W, L. Colsh
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interoffice correspondence <N EASTEAN

1o Coptein W. R. Brady aponess.  MIAFV
FroM: L. Homer Mouden ADORESS.  MIACK
cupJECT: B-727 Windshield Wipers DATE: March 24, 1974

‘Wolt, | received severa! complaints from pilots concerning the inadequcte
wiping action of the B-727 windshield wipers. These were presented to me
as safety items. Since some of our recent landing incidents occurred when
the wiper system was in use (the |AH incident wherein there was o wiper
maifunction, and the RDU incident of 11=12-75, to mention o few), |
thought the complaints merited investigation.

Accordingly, Dick Forbes, ond Terry Timmons of Engineering, have been
working together in an ottempt to run this problem down. Their tentctive
assessment was thot the tension on the wiper blade arm wes inadequate .

To test this, a rondom check of the blade arm tension wos made on 10
aircraft. A significont number of these showed improper blade arm tension.

To correct this problem Engineering plans to change their work progrem to
edd this function to those of the mechanic. His work card will specify the
use of the scale to check tension, and will specify the required value end
tolercnces. This is to be done on the phase check and, if occomplished e

proposed, it will be approximately six months before the entire B-727 fleet
is checked.

Since we are coming up on the rainy season, ond in view of the possible
correlation of windshield wiper inodequacy with recent londing incidents,
you mcy want to consider asking for o one shot immediate check of the
entire B-727 fleet to be followed by the routine phase check, as o contin-
ving progrem.

o4

L. Homer Mouden

LHM:F:q
cc: Mr. Don Crosby
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All B-727 Flight Officers =3- June 1, 1976

From my own experience, I keep a how goes it on the fuel
burn-cff as the trip progresses. If the TOGW is within
1,000 1bs. of the RGW 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 toll. That also is where the judgment factor comes in
as to what additional fuel, if any, is required by the
Captain,

We suspect the QCs are burning a little more fuel than the

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

Windchield Wipers

As we had put in "Items," write up any wiper if the blade
"floats" at cruise speed. We usually don't get the oppor-
tunity to test them before they are needed (because of a
dry windshield) this is one way to get a potential problem
area fixed rather than get caught by surprise on that next
rainy approach.

Reverse Thrust vs. Rudder Directional Control Capability
With the thunderstorm season upon us, a little discussion on
the above subject may be appropriate since we do a lot of
landing under various combinations of adverse runway and
wind conditions.

As a result c¢f some tests done several years ago with the
rudder pedal nose wheel steering linkage deactivated, the
following results were observed:

1. Reverse thrust from the cente; (#2) engine had neglicitle
effect on rudder effectiveness,

2. Reverse thrust from the pod (#1 and #3) engines generzlly
reduced rudder effectiveness. At 60-80 knots IAS, approxi-
mately 65% N, in reverse thrust rendered the rudder com=
pletely ineffective. At BS5-100 knots IAS, approximately
80% N, in reverse thrust rendered the rudder completely
ineffective.

The report on the same series of tests stated that asymetric
reverse thrust is of little help in maintaining directional
control.
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DEPARTMENT CF TAANSPOAT W\ AN
Suesimt | 41 9111 (Arey Cass 1) . éiﬁh%ﬁ:r c
" “7:&1. RELBOURNT, 408 QUEEN STREET,
— * ¢ MEBOURNE, XX
lc.‘l.lmauo.. "
, B L 23 Fab s/
i Boply Quemt . L '

Captain I1.B. Crosdle,
1A Yattendon Eaai,
St. Hellers, -

REW ZiallliD,

Dear Six,

I was interested in receiving your query regarding the
rep;acing of the red-white VASIS with a T-ViSIS at Pago Pego.  Tae p“opc,e:.a
of the red-white gystenm do not genmerally realise that_it-is an unsale systex
in that a pilot can receive an "on alopﬂ" indication for a mile or o not
realising that he is descending too rapl Llf and he may receive a double red
signal too late tc check his descert, )

One big advantage of the T=VASIS is that when it ig installed
for regular aircraft, it does nmot have to be re-u'ted for long bodied alxcralfte
The pilot of a long bocdied alrcraflt can fly'on-slope’ in the early part of the
approach and check the rate of deocent so that he sees a 1 dot signal in the
later stazes as descTibed on page 12 of Pudlication 56, If a pilot decides to
exerciss,ceution in his approach, he could make sure be sees & 2 dot fly dcwn
signal imaeu¢ately before the thresheld.

The current Australian Standard imstallaticn is desigmed fer
15 o (50 £t) above the threshold &ni an approach slope of 3°, I have enclosed
a diagram showing the height over tnrechold for the standard 3° gystez as well
as those designed for 2.75° and 3.25° all with a height of 50 f4 over threshold.
YTou will note that wnile there ig considerzdle variation in the distance frea
threshold at which each light unit is pli:ced, there is very little differenze
in height over threahold due to the varying approach slopes. When compared with
an ILS, these bheights must be co::cctea Ly the vertical difference between the
Pllot's eye and the slide path?&SILl on the aircraft..

I underntand that in lew Zealand the authorities alter the
betting of the whole light unit to provido a variation in the approach slope,

this zeans that the red unde:shoot sigual is nlvaya the same distance belcew the
approach 8lopo.

Here in Australia, we prefer any non-standard installation
to have the ‘1ight contrel bladen epecially manufcctured for the gelecied
approach alope therefore retaining the 2ed undershoot signal at a standard
angle of 1,9°, Cnly in one of the 400 izs%allztions in Australis end Fapua'
Fow Guinea have we varied she rei uniershuo: 51;3;1 and thnt vao ;t CanberTa
where we &lso :aised tha a:;*oac“':ﬁopa.

o i g
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g riemves mMmTE MUUL WBEG RI9 A8 101.0WE!
dprToach Red Interval between
Slope Undershoot Approach Slope
Sigral & Red VUndezshoot
Signal
Fou Standard 2.50° 1.9° 60°.
Fon Standazd 2.75° 1.9° 88°
0ld Standard | . 2.86° 1.9° 096°
Few Standaxd. 3° 1.9° 1.10°
Canber=a 3,05° 2.10° 95°

If the difference quoted in the last colimn of this table s reduced below 1° there
is a corresponding reduction in the amount of light emitted by the light units in
tho fly up leg, therefcre, I always recommend the approach slope sheuld de at loast
1° above tae wncersboot signal.

4 parusal of Pagv Pago landing chart shows that a T=VASIS wiik
an epproach slope of 3.25° would be required to matct the ILS and that 8 red unicoe
shoot signal et approximately 2.5° would be reguired to olear the odstruoticans in
the approach. The difference is..75° whioh, while {t {s appreaching the pinicuz,
wvould be acoeptablie.

¥We have no snow problexs in this country therefore, we did nmot
develop the original deeign for any form of enow protectionm., &fter discussion
vith the manufacturer regarding the possibility of oupplying the equipzent to
countries with szow problezs, a snow lid was desifmed and & pould ocmstructed bus
ncne have been manufaotured and the design bas yet to be evaluated in prectice.
On page 15 of the enclosed eopy of Publication 15, 7ig 16 bas been modified to
shov thie 2id,

If zeguested by FAL, or the equivalent authority in amy other

oountry, I would expect that my Department would be only too happy to pro=oie the
2=V4ASI5 by maxing available on loan a set.of field equipzent for evaluaticn purposoe.

If I can Ye of axy further aaaistanse {n providing L=fez=ation
please do not beaitate to write to me again. '

Yours faithfully,

. (7.E. loevors)
Easis : Zrinoipn) Ayme=t Jiphsin- Pe=fzons
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AIR CARRIER OPERATIONS BULLETIN NO. 71+9

SUBJECT: Training Ewmphasis on Non-Precision Approach Procedures and
Interpretaciocn of Low Visibility Weather Reports.

Recent alr carrier accidents which occurred.during non-precision approaches
pin peint.the need for action to improve this type of operation. A study
was initiated somecime back with & goal to examinme existing criteria and
make recommendations for changes to criteria. The study group must
determine {f {mprovements can be made which will a{d the pilot {n making

a decision to descend below MDA during & non-precisioo approach. Meanwnile,
there is a need to reemphasize training in non-precision approaches as well
as ilmproving the knowledge and understandiog of the {wplications of reporcec
low visibilicy weather.

Accident investigaters froam the NISE and inspectors from the Washinmgton
Office have questioned air carrier pilots about the meaning and implication
of reported obscuration {n weather sequences. The pilot response reflecced
inadequate knowledge of the subject. Of particular interest {s the fact
that partial obscuration is described in the remark section end can be
anything from 1/10 to 9/10 coverage and still be considered partial. The
implication of @ 7/10 or 8/10 obscuration i{s that a pilot could reasonably
expect to encounter restrictions to visibility as he descends froc a
position below cloud level toward the ruoway envircnment., However, pilots
questioned were not aware of this because they did not relate the remarks
information to the obscuracion. '

Io view of the lack of knowledge on the part of the pilots interviewed,
operations inspectors should assure that training programs adequately cover
weather sequences and interprecations that may be macde from the low
visibility data supplied on the weather sequence.

The FAA Acadermy has prepared a paper on neon-precision approaches which con-
tains excellent material to assist in upgrading the professionalisz reguired
during & non-precision approach. The material is reproduced in part as
follows: :

THE NON-PRECISION INSTRUMENT APPROACH
e MORE PILCIJION IS NEEDED e

The ability to conduct the non-precision approach in a professional manner
has given way in large part to the ctomputed and automated approaches; i.e.,
flight direcror and autocoupled approaches. The inscrument pilot of today
is being trained in & manner which emphasizes the philosophy of the precisiocn
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ILS approach to Category I, II and III procedures and weather minima, but
de-emphasizes the basic non-precision imstrument approach procedures. Kis
training no longer stresses the need for precise timing, closely controllec
rates of descent, thorough knowledge of the procedure, and the basic skills
and techniques of using the raw data {nformation displayed ip the cockpit.
As a result, he has become in far too many cases, something less than a pro-
fessional in conducting the non-precision approach,.

What can be done to reverse this trend? One way would be to re-emphasize

the need to know and practice the basic skills and techniques associated
with the non-precision approach. Another could be to recognize the need for
more precision duripg the so-called non-precision approach. Even a npane
change for this type procedure(s) may be in order. Perhaps we should atop
using the philosophy of non-precision and face up to the need for stancarcs
that ‘all phases of flight should be based upon precision and professionalisc.
Still another area in the conduct of non-precision approach has to do with
the attitude, cockpit discipline and crew coordination of the flight crew.
Recent events strongly indicate a widespread lack of appreciation for the
impertance of these factors. Substandard attitude, discipline and coorci-
nation are apparent to the degree that many approaches are being flown in a
hit-or-miss fashion rather than in & disciplined by-the-book procedure. The
results in far too many instances have been making newspaper headlines. -This
area {n particular is in great neec of added emphasis.

In addition to the preceding points, more operational knowledge of the
construction of the mon-precision approach as spelled out in the TERPS
'Handbook B260.34, is needed. Such things as obstruction clearances, descent
gradients, final course alignment criteria, and the primary boundaries of the
gpproach segments are need-to-know factors for the professional airman.

What are some of the shortcomings and common faults frequently noted in the
execution of non-precision approaches?

1. Failure to cooduct comprehensive briefirg oo the approach procezure
and techniques to be used.

2. PFailure to execute the procedures as published; i.e., cutting the
procedure short, especially when the ipitial phase 1s on top of the
restriction to visibility. This corpner cutting carries over into
the final approach phase where all at once everything piles up and
the crew is not always equal to the task.

3. Faillure to cross-check altimeters and other flight instruments
during the initial and final approaches.

4. Using pfo:edures and techniques which give the pilet too much to
do at the start of the final approach segment; i.e., checking the
fioal approach fix passage; calling for gear down and before landing
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checklist; calling for approach or landing flaps as ~“ppropriate;
cormencement of timing {f required; commencement of the required
descent rate; establishment of correct airspeed; etec., at least
six things which must be accomplished in short order. crxperience
has shown that one or more of these {tems are often unintentionally
delayed or forgotten, usually to the degradation of the overall
quality of the approach.

S. Failure to tune and properly identify the approach facility(s).
6. Failure to precisely note fAF passage.
7. Failure to commence timing at the FAF.

8. Pailure to promptly commence & properly controlled and correct
rate of descent so as to arrive at MDA {n & position to sight
the runway environment and continue a normal approach to & landing
sc as to aveld excessively high rates of descent at any peoint
during the final approach segment.

9. Inattention to the details of the task at hand; e.g., conversation
and actions concerning unrelated and irrelevant things.

10. Opposite correcticons to tail ADF bearings.

11, Poor quality of ADF maintenance and upkeep; e.g., the oft-heard
' rematk that, 'the ADF is no good {a the modern jets," whem all it
likely needs {s to be written up and carefully repaired.

12. Lack of appreciation or knowledge for the different scale values
of the localizer and VOR as displayed on the Course Indicator.

13. TFailure to carry out proper crew coordipation procedures,
Especially, when the copilot i{s flying the Captain often fails to
execute the normal copilet functions and duties.

14, Not staying on instruments; i.e., both pillots looking out for the
runmway threshold rather than one staying on {nstruments and the
other cross-checking and looking out for the ruoway enviroament.

15. Inattenticon to precise course interception, and-.cross-checking on
secondary instruments.

16. Failure to level off at or slightly above MDA,
17. Persistence in continuing & substandard approach rather thao

promptly executing the missed approach. There seems to be a
atrong-feeling false pride against executing & missed approach.
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18. Not using a stabilized approach concept.

19. Not preplanning how to conduct the approach so as to fly t.: air-
plane through the window (key point) at MDA approximately one mile
from the runway threshold.

20. Not striving for a high degree of accuracy and precision in the
conduct of the non-precision approach.

21. Not giving due consideration to the possible adverse effect of
Temote-source weather and altimeter setting information.

RECOMMENDATIONS.,
1. Emphasize the need for more discipline, crev coordinatiocn and
precisicn in the various non=-precision approaches.
2. Develop new and more specific crew=-concept proceduria for all

non-precision approaches similar to the procedures being used on
the full TLS approaches. TFollowing are some examples which .
apparently are appropriate.

a, Complete in-range checklists and comprehensive instrument
approach briefing prior to imitiacting the approach. Careful
calculation of final approach ground speed.

b. Extend landing gear and approach flaps and complete before-
landing checklist after intercepting iobound course and prior
to FAF passage. Establish altitude at the minimum recommended
value 80 as to avoid subsequent high rates of descent.

c. TUse established altimeter, flight instrument and warning flag
cross-check procedures just prior to the FAF.

d. Note FAF passage, start timing and promptly commence pre-
determined rate of descent. Set landing flaps if appropriate.

e, Make altitude and course deviation callouts during final descent.

f. Carefully monitor timing and descent so as to arrive at or
slightly above MDA prior to the KEY POINT (Normally one mile
from the runway threshold). The KEY POINT may be determined
by timing (usually 30 seconds prior to MAP), by DME, by cross
bearing, or other type fix.

g. POSITIVELY monitor MDA limits and do not descend below until
the runvay environment i{s in sight and the airplane is in
position for a NORMAL approach to a landing. Assuming a HAT
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of 300' to 400", this should occur at the KEY POINT and
approximately one mile from the threshold.

Abandon the approach and execute the missed approach procedyre
if the approach is substandard or 1f g. above 1s not possible.
It is NOT necessary to carry out the timing to the final MAP,

Congider revising the {nstrument procedures and approach plate
display by establishing a KEY POINT FIX (KPF), approximately one
mile from the threshold or farther out where MDA and visibility
minima are above standard. The fix may be determined by DME, MM,
NDB, intersecticn, or by timing.

Calculate and display on approach plates the timing from FAF to ﬁhe
Eey Point Fix (KPF),.

. Caleculate and display on approach plates the recommended rate of

descent required on final approach to reach MDA at or before the
KPF.
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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 A:r Lines, Inc.,
Boeing 727-225, N883E,
Raleigh, North Carolina, November 12, 1975
(NTSB-AAR-76-15) '

RESPONSE TO PETITION FOR RECONSIDERATION

In accordance with the Safety Board's rules (49 CFR Part 845), the National
Transportation Safety Board has entertained a Petition for Reconsideration of its findings,
analysis, and probable cause in .the aviation accident involving Eastern Air Lines, Inc.,
Boeing 727-225, N883E, Raleigh, North Carolina, on November 12, 1975. As a result of
its review of the Petition for Reconsideration, the Safety Board has granted the Petition
in substantial part. The aviation accident report has been extensively rev1sed to reflect
the relief granted and to revise the probable cause of the acmdent.

On May 19, 1976, the Safety. Board determined that during the landing at
Raleigh-Durham Airport in instrument meteorological conditions the instrument landing
system (ILS) approach was uneventful until the airplane was about 100 feet above -the
ground. The flighterew 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 descent
increased, despite the application of increased thrust, and the airplane struck the ground
282 feet short of the runway. The airplane bounced onto the runway and slid to a stop
4,150 feet past the runway threshold. There were eight persons injured; one was injured
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 missed approach when he lost sight of
the runway environment in heavy rain below decision height.

In its petition, the Air Line Pilots Association addressed 10 issues relating to alleged

errors and omissions in the Board's conclusions and analysis of the evidence. These issues
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 0.0075 inches in the reference line measurement on the FDR foil. The
reference line stylus assembly is bolted to the recorder frame. To examine 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, whiech is not unusual for a 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 & common misconeception
that the air pressure sensed by one side of the bellows in a barometric altimeter is the
pressure at the statie 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. The
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) transeript timing.

The final 4 minutes 37 seconds of the CVR tape were reexamined keyed to the
FAA transcript times. There were two errors noted in the CVR transecript, wherein the
times differed by more than 1 second. There 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 times are correct within 1 second.

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

(a) "That at least takeoff thrust had been applied by the flighterew."

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 cannot conclusively state that it was a
"high angle of attaek."”

(e) "That 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.

(d) "That it was raining extremely hard."

The Safety Board agrees that the ralnfall was heavy in the vieinity
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) "That all the above had occurred before the aireraft crossed the
localizer antenna.”

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

3. Misinterpretation of altitude at which flighterew lost forward visibility.

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

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

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

In the reexamination of the evidence, the Safety Board determined that it is
likely there was insufficient time for the captain to perceive the situation and react to
the effects of downdrafts and wind shear on the airplane's performance and for the
airplane to respond and to arrest the alrplanes descent. The analysis appears in the
revised report. .
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Ds Misinterpretation of required IFR callouts.

The Safety Board agrees that the original report was incorrect with respect to
finding 9 that the first officer did not make loud distinct callouts when a hazardous
situation was encountered. The report has been revised to correct this point.

The second part of this issue addresses Eastern Air Lines' required IFR callouts
and the manner in which the flightcrew of Flight 576 made such callouts.

Eastern Air Lines requires the pilot flying to call out the final approach fix
(FAF), 1,000 feet above the airport, 100 feet above decision height (DH), and DH. The
flighterew did maintain altitude awareness by making the calls at the FAF and at
1,000 feet above the airport. However, the captain was required by Eastern Air Lines
procedures to make the altitude calls. Instead, the first officer made the callouts. While
the Safety Board does not believe that this lapse in carrying out the checklist contributed
to the accident, nevertheless the actions of the flighterew were contrary to Eastern Air
Lines procedures.

No member of the flighterew made the required 100-foot above DH or the DH
callout. Despite the contention of the petition that these callouts were not required
because the captain was flying 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 to the accident. The weather
conditions were poor and the approach was conducted at night. The purpose of the
callouts is to provide backup to the flighterew's observations of its position at specific
times during an approach. The revised report discusses this issue at length.

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

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

7. Lack of substantial meteorological analysis.

The magnitude of the wind shear and downdrafts, and the effect of heavy rain
on the airplane were not determinable. Therefore, the Safety Board's original report was
incorrect in stating that sufficient speed margin and thrust were available to overcome
the effect of these meteorological conditions because the thrust demands needed to arrest
the descent are not known. The report has been revised accordingly.

8. Erroneous interpretation of rainfall rate.

The Safety Board agrees that the rainfall recording at the airport indicates a
heavy rain within a few minutes before the acecident and that it is likely that the heavy
rain, which was recorded at a rate of about 7 inches per hour between 1957 and 2000, had
moved to the vicinity of the accident site by 2002. The revised report examines the
rainfall rate at the time of the accident more thoroughly.

9. Failure to analyze effect of heavy rain on aircraft performance.

The petition acknowledges that it is difficult to quantify the aerodynamic
effect of heavy rain. However, the petition states that the existence of the aerodynamic
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effect of heavy rain cannot be denied, and that it was a factor in the accident. This is
true to the extent that no substantive research has been completed which allows the
quantification of the effect of heavy rain on airplane performance or thrust generation.
The aerodynamic effects of heavy rain are currently being studied by the National
Aerospace and Space Administration. However, it may be some time before meaningful
data will be developed for the purposes of accident investigation. A recent research
paper entitled "The Effect of Heavy Rain on Windshear Attributed Accidents" by
James K. Luers addresses the issue. However, Luers states that the paper was based
totally on a theoretical analysis of the data and that there is no experimental wind tunnel
or flight test data to support the results. The Safety Board recognizes that heavy rain has
an effect on the thrust generation of turbojet engines, and that the meteorological
conditions associated with heavy rain can affect airplane performance. However, it was
not possible in this accident to quantify the effect of rain on the aerodynamic
performance of Flight 576. Upon completion of the current research on this phenomenon,
the Safety Board would hope to be able to begin to apply the research findings in its
analysis of accidents where heavy rain is involved.

10. Misunderstanding of use of flight instruments during landing.

The Safety Board's review of the acecident report and the supporting factual
information has indicated that the flighterew did monitor the flight instruments during
the instrument approach in & manner consistent with accepted procedures. The report has
been revised to reflect this conclusion, and a number of findings in the original report to
the contrary have been deleted.

The Air Line Pilots Association introduced four items as "new™ evidence in its
petition. These items are addressed as follows.

1. Air traffiec control (ATC) failure to relay new information pertinent to
execution of the approach.

. The portion of the petition dealing with ATC involvement contains nothing
which can be considered new evidence under the Safety Board's rules. However, the
Safety Board has reviewed this issue as a claim of an erroneous finding based on existing
evidence.

The local controller did engage in considerable extraneous conversation before
Flight 576 passed the Leesville radio beacon at 2000:28. However, all conversation from
that time until the time of the accident related to ATC duties. The two transmissions
received by the local controller described in the petition before Flight 576 passed the
Leesville radio beacon came from Flight 576 and from an Army helicopter. The Army
helicopter did not relate new weather information to the controller, while Flight 576 did
comment on a storm in the area. The Safety Board does not agree that the controller
failed to comply with paragraph 1002 of ATC Handbdok 7110.80, or that the extraneous
conversation before 2000:28 had an effect on the safety of Flight 576. There was no
information available to the controller to relate to Flight 576 which was not already
known to the flighterew.

The local controller provided the flightecrew with the revised airport visibility
of 1 3/4 miles at 2000:35, and subsequently raised the intensity of the runway . nts to
step 3. There was a discussion between the tower controllers of the visibility bctween
2001:18 and 2002:07. At 2002:07, the visibility was stated as three-quarters of a mile.
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Two seconds later the accident occurred. The Safety Board does not agree that in the
2 seconds before the accident the local controller could have been expected to advise
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. :

The final ATC issue raised in this section was the contention that the
controller was not paying sufficient attention to his duties. This conclusion of the
petitioner is based on the 2002:23 question of the controller, "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 "flash," after which he
activated the crash alarm. '~ The 2002:23 guestion was more logically the result of
confusion and 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 576's identity.

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

2. Inadequacies of the aircraft windshield wiper system.

The petition states that the fourth paragraph of a letter dated Mareh 2, 1976,
"shows that in the conditions encountered by EAL [Flight] 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 not 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, 1976) 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 airplanes
tested had been modified with appropriate Boeing Service Bulletins. Therefore, these
tests do not support any conclusion about either a deficiency in the wiper system of
Flight 576 or a design deficiency on the B-727 wiper system. .

A statement in the last paragraph of the Mareh 2, 1976, letter is significant:
It reads, "We intend to pursue all aspects of this problem, and I will keep you posted."
Since there was no other information provided by the author to Captain Meador, or
further pursuit of the problem, we assume that there was nothing more to report. ' If there
was a deficiency or a design problem as alleged in paragraph 5 of the letter, the Boeing
Company has never heard of it from either Eastern Air Lines or from R.F. Forbes, the
author of the Mareh 2, 1976, letter. Further, Boeing has no records of complaints from
other operators 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 was 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 Oectober 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 Safety Board believes that the new evidence provided relating
to the Boeing 727 windshield wiper system does not permit any valid conclusions to be
drawn about the eondition of Flight 576's wiper system.

3. Deficiencies in the standard visual approach system indicator (VASI)
presentation.

The Safety Board disagrees with the submission of this issue as new evidence.
The VASI was never intended for use as a precision instrument, and should not be used as a
precision landing instrument. Furthermore, the Safety Board believes that most
professional pilots are very much aware of the limitations of the VASI glide slope presen-
tation, and of the inaccuracies which may result from viewing a VASI through heavy rain
or other obstructions to vision. '

4, Analysis of pilot event-related reaction times.

The report has been revised to address this issue.

As a result of the Safety Board's reexamination of the accident investigation,
the accident report has been revised extensively. The Safety Board also has revised the
findings, conelusions, and the probable cause.

ACCORDINGLY,

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 stages 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 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.

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

JIM BURNETT, Chairman, PATRICIA A. GOLDMAN, Vice Chairman, FRANCIS H.
McADAMS, G. H. PATRICK BURSLEY, and DONALD D. ENGEN, Members, concurred in
the disposition of this Petition for Reconsideration.
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