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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20584
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 lLines, Inc., Flight 576
struck the ground about 282 feet short of runway 23 at the Raleigh-Durhain Airport,
Raleigh, North Caroling, 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 aceident occurred
during an instrument landing system approach when the airplane encountered
unexpectedly heavy rain while 100 feet sbove the ground. The airplane was damaged
substantially. Of the 138 persons aboard the airplane, eight were injured; one was injured
seriously.

The National Transportation Safety Board deiermines 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 Atlante 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 circumnavigate 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 flighteiew,
cither 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 landing, the flighterew received the Airport
Terminal Information Service (ATIS) 2/ report as follows:

Releigh-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 'Osecar’,

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 wus flying the airplene, 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,

9 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 repled: "Okay, thank you sir. It looks like
you have quite a storm coming your way."

Tre 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 airspeed indication observed by
the flighterew after the aireraft 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 cons’stent with the airspeed callout by the first
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 qQuarters now."

2/ ATIS-The continuous broadcast of recorded general information in selected high
activitly terminal areas. "Oscar" was the phonetic aesignation 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 ere above field elevation unless otherwise indicated.
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( } The flighterew made altitude awareness cails and instrument crosschecks 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 teet ground contaet." 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 captaln 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.

Plight 578 had been in light to moderate rain throughout the final approach,
and the windshield wipers had been used at the low setting. The captain called for the
wipers to be placed at the high setting at 2001:48, when the rainfall rate begean 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
backscatter.

The captain said he increased thrust when the airplane was at 200 feet above
the runway, because he noticed that the airplane was slightly below the glide slope. This
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" eolor, 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
flightcrew 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
ficst 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 coekpii comment before the initial impact at 2002:08.5.

The first officer sald 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 pesition 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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"opacue" 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 steted that he started adding more thrust as
these events developed. However, he was unable tc 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 Lars 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 instinctive 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 pawer on the engines.

The first officer and flight engineer said that the sairplare 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 siort of the threshold. The first officer believed that the airplane had made
a premature touchdown on the runway. The crew described the first ground contaet 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 & 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 switeh on.

The flight engincer went into the passenger cabin area to assist with the
evacuation of the passengers. He left the airplane from 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, thien 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 ceptain regained the proper glide slope and completed the landing.
Neither pilot recalled a sudden '"seat of the pants" sensation of an iacreasing 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 a 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 concluded that it
would not be able to make the runway sinee 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 caim. He noted about 1 inch of standing water on the runway.

A second witness, also a pilot, reported that the raintall 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 & 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 appreciably, 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 acecident occurred at night, at an elevition of about 436 feet m.s.l., and at
latitude 35°52'N and longitude 78° 47'W.

1.2 Inhuries to Persons

Injuries Passengers

Fatal 0
Nonfatal 8
None 123
Total 131

Damage to Aircraft

The airplane was dameaged 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 756G feet before the threshold, were
destroyed.

Five approach lights, located 200 fe:t 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 radia altimeter signal.

The gross weight and ¢.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.
(Sce appendix C.)

1.7 Meteorological Information

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

1700 - 2200: 1,200 feet scattered, 2,000 feet 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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20092 - 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 inchez per hour between
2001:57 and 2005:00.

The Universal Kain 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 &8 heavy downpour in &
short period. Witnesses also estimated the winds at 10 to 15 knots with gusts to 20 knets.

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 northwiest 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 nini 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 fecet m.s.l. (1,350 feet asbove the touchdewn 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 {LS, the VASI, and the NDJI showed no
indications of malfunctions or misalignments.

1.9 Communications

No air-to-ground communication difficulties were reported.

1.10 Asrodcome and Ground Facilities

Runway 23 at the Raleigh-Durham Airport, an asphalt surfuced 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 VASIon the left
side of the runway. All runway lights, spproach lights, and the VASI were illuminated at
the time ¢f the accident.




1.11 Plight Recorders

The airplane was equipped with a Fairchild Model A-100 cockpit voice
recorder (CVR), Serial No. 740. The CV¥R 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
undamsaged 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 ai initial impact.
The rate of descent remained fairly constant at between 650 fpm and 700 fpin until about
160 feet. During the & 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 damsge and marks on the ILS3 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 PDR and the CVR were correlated into a descent profile. {See appendix D.}

112 Wreckage

The airplane first struck the ILS Jocalizer antenna screen for runway 05, which
is located 400 feet before the threshold of runway 23. The top 2 feet of the parsllel
antenna sereen wires were severed. The elevation of the top wire was about 430 feet
m.s.l., about 1.5 feet below the runway threshold eclevation, and gbout 5 feet below the
touchdown zone elevation. An antenna dome was also Jamaged. (See appendix E.)

The main landing gear tires hit the ground first——about 282 feet short of the
runway 23 threshold. The elevaticn 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 an¢ the ground marks was gbout 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 airplanc 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 1,15 feet beyond the threshold and about 33 feet off the right side of
the runway.

The nosc landing gear remained on the airplane; the tires were flat. Portions
of both main lending 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 runwey threshold.




There was no evidence of & 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 jackscrew showed that the ilaps
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 pasrenger sustained &
* 3 fractured right ankle and was hospitalized; injuries to the remaining seven were minor.

o 1.14 Fire
There was no fire.

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

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

1.15 Survival Aspects

This was a survivable aceident. The cabin and crew co:npsrtment remained
intact; the fuselage and cabin floor did not deform substantially.

Beceuse the airn.e:ie came to rest in a level attitude, thc occupants evacuated
quickly and without difficully. 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
siide lighting system malfunctioned. All airplane emergency lights operated normally,

except for the unit located above the main cabin door.

1.16 Tests and Research

None.

1.17 Other 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 rate of descent decreased to near
Zero.
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The captain of Flight 738 said that he was alerted to g descent below the glide
change in color of the VASI and an aural warning from the Ground Proximity

Warning System. He took contro] of the airplane from the first officer and completed the
approach and landing.

1.17.2 14 CFR Part 91 — mstrument Flight Rules

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

preseribed minimum
decision height unless—

(1)  The aircraft is in g Position from which g 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 visjble to the pilot.

the pilot
pproach procedure.

» dated June 22, 1973, "Loss of Visyal Cues During Low
reads as follows:

PProaches utilize visya) Cues as they

during the approach. At the DH or MDA the pilot

should, however, be aware that due to s snow flurries, or

heavy Precipitation, these cues may be los: g ent below the DH

or MDA. If visua] cues are lost after DH or MDA, the pilot should

éxecute the appropriate missed approach Procedure as required by

Federal Aviation Regulations. Missed épproaches, when properly

executed, involve little loss of altitude below the altitude at which the
missed approach is "started."”

During approach, the pilot flying* will cal out:

When IFR:

Altitude crossing FAF (i.e., OM, YOR, 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 acknowiedge a'l 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 foliowing con.pany 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 crewmembets 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 AFMS.

Missed Approach

By definition, 8 missed approach and a rejected landing are two separate
maneuvers. The procedures for execution of these two maneuvers are
identical.

To initiate a Misse¢ Approach or Rejected Landing:

Apply takeoff thrust.

Rotate to 8°nose up - stop descent.

Flaps 25°

Positive rate of climb - "Gear Up."

Airspeed - V, to ‘I2 + 10K.

Clean up as ﬁl normatl climb.

Follow published missed approach procedure.

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

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

1.  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.

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




-12-

between 500 and 700 FPM. A rate of descent in excess of
1,000 FPM js considered undesirable and must be corrected

prior to 500 feet above the field or & missed approach
executed.

New Kivestigative Tachnm

None

2. ANALYSIS
3.1 General
The airplane was certificated, equipped, and maintained according to

regulations. The gross weight and ¢.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 funectioned Properly and were not factors in this accident.

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

.2 The Weather

The weather in the Raleigh-Durham Airport area was substantially as stated in
ast which included thunderstorms and heavy rain showers. However, the
t 576 were far

significant

y 8nd those

& measured rainfall rate of

a point 3,700 feet southwest of the

lane struck the ground, bounced




2.3 The Approach

The correlation of the CVR and the FDR deta indicate that the ILS approach
to runway 23 was stable until the airplane neared DH. The airplane had been slightly
helow the glide slope just before the first officer reported the "flashers just ahead,™ at
2001:46, and the airplane was then slightly above the giide 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 safid "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." lle 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 grourd. These actions and
conditions were confirmed by the first officer and the flight eng'neer.

The evidence established that the flightcrew acquired sight of the flashers, the
approach lights, and finally the runway lights as the airplane descended from atout 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 sbove the
runway, the airplane enw¢red the heavy portion of the rainstorm. Consequently, the
Safety Board concluded that the heavy rain caused the flighterew to lose sight of the
runway ilamediately, while the downdrafts and horizontal wind shear associated with the
heavy ruin 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 captain'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
concurrent loss of visual references.

Once the airplane encountered the heavy rain, the captsin 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 crash. In that time, he
had to transiticn to the flight instruments, analyze the magnitude of the situation, make &
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 fcr 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, woulid
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 applicetion 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 damsge and markings
showed an impact angle of about 2.5°% The difference betwezn 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 captein to
react and the airplane to respopd 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 YASI would not have permitted immediate
recognition of ejther the descent below the glidepath or the increasing deseont 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 sta.ed that he dic not hear the calls of the first officer,
even though they were clearly-noted on the CYR. However, since he was already aware of
the position of the airplane and was concentra ii: 2n putting the airplane back on the
glide slope, it is not likely that the calls, even if . ard, 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 {s 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, &t 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 beer made by the captain. It was possible that the
captain was too busy or too engrossed in the approach to make the presceribed altitude
calls. However, it was also possible that the first officer made the calls as the airplan2
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 contect.”
Shortly afterwards, the captein 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 flightcrew did monitor the
instruments, the calls of 100 feet above DH and at DH were checklist items and should
have been observed by the flightecrew. 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 flighterew 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

¥indings

1.  There was no evidence of preim; ot 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.

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

The instrument approach was stable and uneventful until the airplane
passed decision height.
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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 control (ATC) personnel at the Raleigh-Durham ATC facility
were not aware of the rapidly deteriorating weather conditions in time
to warn the flightcrew.

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

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

The airplane encountered an unexpectedly heavy 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 init}al
encounter with the heavy rain and responded by adding thrust.

The flightcrew lost forward visibility rapidly when the airplane 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 cdescent 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.

t to the effect of the downdra ft and wind shear on the
to stop the airplane's increased rate of descent and for the
e striking the ground short of the riunway.
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4. RECOMMENDATIONS

As a result of its investigation of this accident, the Netional 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 seatbell will be positioned across the occupant's pelvic
irdle at the recommended angle with the seatpan of 45° to 55°
A-76-80) (Class 1 - Priority Followup.)

Inspect the flight attendant jumpseats on all other air ecarrics
pircraft 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
I - Priority Followup.)

As recommended by the Safety Board in 1971, the FAA issued Air Carrier
Operations Bulletin No. 71-8 to emphasize the common errors which are made by
flightcrews during the execution of nonprecision approaches and has recommended

practices to eliminate these errors. The Sefety Board believes that the FAAS
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 cccurrence, the Safety Board reiterates its concern and reemphasizes the

importance of flightecrews' 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.
McAdams, 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

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 traffice control, witnesses, weather, human factors,
structures, maintenance records, powerplants, systems, flight data recorder, and cockpit
voice recorder.

'y -
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Participants in the on-scene investigation included representatives of the
Federal Aviation Administration, the Boeing Company, Eastern Air Lines, Inc., the Air
Line Pilots Association, the Transport Workers Union, Pratt & Whitney 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, 1375, ’rrties represented at the deposition proceedings were:
the Federal Aviation Administration, Eastern Afr Lines, Inc., the Air Line Pilots
Association, the National Weather Service, and the Professional Air Traffic Controllers
Organization.

3. Reconsideration of Prebable Cavse

Preceding page blank
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APPENDIX B
CREW INFORMATION

Captain Edward A. Barchard

Captain Sdward 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 competercy report was completed satisfactorily
in compliance with 14 CFR 440 on Decoember ~. 1974. He had accumulated ebout 5,986
total flight hours, 1,724 hours of which were in B-727 aireraft. Captain Barchard had 14
hours 47 minutes of rest time before thi~ Tlight sequence. At the time of the accident, he
had been on duty for 10 hours 57 minutes .. which 6 hours 22 minutes were flight time.

First Officer Robert F. Nicholson

Pirst 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 weuring the eyeglasses at the time of the accident.

Pirst 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 aircraft. 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, Jr., 35, holds Commercial Pilot Certificate
No. 1641970, with ratings in aireraft single engine land and instruments. He also holds
Flight Engineer 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 aceident.

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 werc in B-727 aircraft. 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

-

n aceordance with
the Feceral Aviation Adminijstration. At the ti
15, 969.57 flight hours; 571 hours had been flow

. » NB838E, was registered to Eastern Aip
LineS, MCI ifi

procedures approved by
me of the aceident, the airceraft had flown

n 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

18,208 4,517

27,227 16,172
29,705 9,868

9/10/68 655082
3/25/66 " 653413
3/13/64 648783
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AIRCRAFT LEGEND

Support - Main Laruirg Gear Door to Strut Attach.

Left inboard T.E Aft Flap {9.5 Ft Inbd.)

Mid Flap - Left T.E. Inbd.

Left T.E. inbd Mid Flap, Qutbd Half

Poriion of Wing T.E. Structure Sporler and Support Beam
Lower Right Wing Access Door Near Main Gear

Handrails {10 Ft Apart} Airstairs

Airstair Controt Access Panel

Right Main Landing Gear Extension Actuator

ALL DISTANCES IN FEET

AIRPORT PLAN\
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APPENDIX F

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

-
- Garen,

Q.l'j AIR LINE PILOTS ASSOCIATION
123 MASSADHLEETTS AVENUE.N Y © WAS-tNGTON D C 20038 T @S2 s v.g0e -

October 3, 1975

Mr. Jaces B. King, Chairvsn
National Transportatio: Sefety Board
830 Indeperdence Aveaye, S.V,
Washirgton, D.C. 2059

Desr Mr. King:

It accordance wit? the Pare 831.36 of the Boare's rules, ve are enclesi~g
& petitioz for rezoasideratior of the probatle cause invelvies an Easte:-
Alrlfves Boeding 727 accident wvhich occurred at Ralefg, Nereh Carolirs.

This petition, prepared by ALPA representatives intizately fnvolved wicn

the accicdens investfgacion, bas bees revievel by mcst of the ALPA tect-icad
coz={ttee mechers ant therefore reflects s wide rarge of techrical expertise.
AP hac exmended gofng deycné the erfgina! fr.zs-
tigazior co: y the RY5D in an effore to detereine fo & detaile’
Bizoer just why the accident occurred, We trus? the professions! vievs
teriained {o this pettrico vill be giveu a0 ®yually thorough reviev gac
evaluation,

ALPA representatives would be pleaseld to FProvide any addfticnal fnfor=azios
Tejuired by the Board {o their cocsideration of this petitics.

Copies of this petitios Bave been forvarde? o al} Parties who participsce?
it the fcvestigation.

Sincerely,

JJ0'D/pas
Enclosure

€c: NISE Board Mesbers
F. Taylar, WTSB
K. Clack, NISH
g Juehl, FISE
C. Bruggink, NTSE
Fas
EAL
National Veather Senvice
PATCO




APPENDIX F

&
(g AIR LINE PILOTS ASSOCIATION

W= MASSADHEETTE AVENE N VW Z WASHNITONDC 820036 T (202:787-400°

March 7, 1979

¥r. Jazes B, Ring, Chelirea-

Kattenal Transyorvation Safery Board
B850 Infere~dence Avenus, SW
Vashirngion, DO 2055,

Dear Vr. King:

Sutsequent te subzitting our petftion for recorsideration of the 2oarl’s
firdings 4r the case of ar Lasterr Adriines Boedng 227 which experfence!
sn sccidert at Ralefgh, Nor*h Cerolina or Fovember 12, 1973, our re;re-
sentatives detereined that a very sisple crleulstion would shov the errce
of ehe Flig%t vecorder vealZout a5 described in the petition., Ve recogrine
that the cocplexities of the readout procedures may not sllov sn easily
understood sxplasnation of the source of the error; however 1t should be
readily apparent whether or not the FDX data 1s correct by merely taking
the KTSE readout values of altitudes, fndicated atrepeads, and elajpse?
times anl colculating the distance traversed to impsct with the groun?
(£.e., 2E2 feet shore of the threshold)., With the éistance odtaine?
using the velocfty versus time calculation, the sltitude profile can

thus be deterxzined.

We have done thie for several of the KIS3 FDR dats points in the follevieg
tadulatior, The results are then plotted on the enclosed layout of the
VAST and ILS glide slope profiles. It can be easily seen that the NTSE
points place the atrcrafe's flighe path above not only the ILS glide

slope bul alsc at the very upper edge of the VASI glide path.

Needless to say there §3 no Instrument which would have slloved the csptair
to f1y sn almost constant sltitude above the glide slepe throughout the
finasl approach. Also it should be noted that vhen the first officer makes
the comment "VAS! looks a lictle bit low,™ the NTISE data has the sivcraft
at the upper (high) side of the VASI on-course signal.

Jeontinued/

DAt wragastry o & ASLMTEO W ARLLO
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Mr. Kiog
Page 2

Clesrly the KISE FDi resfo.t contains an ervor as we poiated out previcusly,
It ts evidert that the ixjazt witk the ground as recorded by the FU7
occurred at 4:5% (FOF cime) as fllustrated by the start of the iocrease

1D the wverticel atceleration. At this tioe polnt, hovever, the altitude

fs indicaticg 475 feet vhereas the grourd f{mpact elevation fs 424.8 fee:.
Obviously this 15 & significant altftude éiscrepancy.

Ve believe this error 1s associate? vith a shifted reference line of

the FOF tepe a: briefly cutlined 4n the petition. 1o sny event, we trus:
the sdove clarification vill show more clearly the vature of the errcr
and hov with the proper cerrections applied the data corforx tc the
knowr faczts.

Sincerely,

s Presidernt

J3I0'D:bN
Enclosures
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I. INTRODUCTION
A. Intent

The Air Line Pilots Association offers the followving petitien for
modification of the National Transportation Safecy Board Aircraf
Accident Report 76-15: Eastern Air Lines, Inc., Boeing 727,
NESIEE, Raleigh, North Carolina, November 12, 1975. Based upor
nev evidence relevant to the report, as wvell as gubsiantive
errors and omissions or the psrt of the Board, the petitisner
vill estadblish & revised accident scenario that supports
modification of the Board's findings ané probable cause.

The petition detsils errors and omissions both in analysis of the
Flight Data Recorder (FDR) tape and in the correlation of the
Cockpit Voice Recorder readout with the spproach path sumary,
then presents & revised analysis of the approach that accurately
portrays the path of the afircrafe relative to the sctions of the
flight erev and meteorological phenouens. The succeeding porticr
of the petition will address specific errors and omissions in the
derivatioc of Board conclusions in the context of both the
revised gcenario and nev evidence.

Errors and Oezissions

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

1. Errors in the PDR Readout and Analysis

a. Altitude trace error.

b. Impact time error.
€. Airspeed trace error.

d. Lack of correction for ground effect or rotation of the
aircrafe about fts lateral axis.

e. Tailure to read out vadio transmission time binary.
Errors in CVR transcript timing.

Misinterpretation of altitude at which crev lost forwvard
visibiliey.

Failure to understand 1imitations in adbility of
erev/aircraft to execute missed approsaches under adverse
conditions.

Misinterpretation of required IFR callouts.

Misunderstanding of the ters “approach speed” ¢, opposed to
the term "V, 4" (the speed vequired for the approach).
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wa-k Of substantive apalysis of tha sppropriate
meteorological dats.

Erroneous interpretation of rainfsll rate.

Pailure to anslyze effect of hesvy rain on aircraft
performance.

10.  Misunderstanding of use of flight instruments during
lending.

Nev Rvidence

she 10ii10wving nev evidence will be presentead iv support of
revision of AAR 76-15:

1.  Adr Traffic Control (ATC) failure to relay information
pertinent to execution of the approach.

-

2. loadequacies of the airccaft’s vindshield wiper aystez,

3. Deficiencies in the stendard Vigual Approach Systeo
Indicator (VASI) presentation.

4.  Analysis of pilot event-relsted reaction times.

II1. ERRORS IN FLIGHT RECORDER READOUT

We mus: emphasize hov important a correct analysis of the final
spprosch profile is to the understanding of the true factors leading
to this accident.

ALPA's examination of both the calidration end recorder tepes revealed
an average reference line error of ,0075 inches. This is a
significact error wvhich, if unaccounted for, would result in an
sltitude trace 131 feet too high.

Another effect of the reference 1{ne error {s to produce an sirspeed
trace vhich is too high by approximately S knots. As will be shown
later, this error resulted in the Bosrd's misinterpretation of the
sctual approsch speed being flown aad {ts relationship to Veef:

The corrected altitude and sirspeed traces were re-plotted over the
Board's resdout for easy comparison (Pigure 3). Although the heading
trace would have been similarly effected, no correction was wade to it
since it is oot relevant to the anslysis.

Another error in the Board's resdout is the time of {nitisl fapact.
The Board's analysis of the FDR concluded that the aceident occurred
4t an FDR time of 3:00. However, the FDR readout shovs the start of &
sharp incresse fn the vertical acceleration trace beginning st 4:59.

This represents the actusl impact time rather than the eak "g" o8
sssumed by the Bosrd since the impact force which cnuaesFTﬁ?'g'
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accelerometer to rise to & peak value had to occur at some time pricr
to the peak value time,

The above corrections, pius two others, a 177-foot barometric
correction and a 14-foot pilot's eye-to-static-port vertical
separation were applied to ALPA's readout and resulted in the flighe
path profile shown in Figure 1. (According to Boeing, eye path an
ILS antenna path are approximately the same; therefore, this flight
==** neréils vepresents the path of the pilot's eyes and glide slope
antenne.) The mein vheel path lies 20 feet belov the eye path.

It should be noted that the impact point of the altitude profile vheel
g-+ .- o- T3t MSL, yet the jmpact elavezicn ix 424 8 feet MSL,
Thies discrepancy is due to ground effect and rotation errors. As an
aircraft in ground effect is rotated about its lateral axis, the
static pressure ports, which are located under the forwvard fuselage,
ate pressurized as the air flov angle changes. This pressurization
produces a decrease in the indicated sltitude which, {f not corrected,
could be interpreted as indicating an incressed descent rate.

(Figures ) and 2 shov the corrected altitude profiles.)

The Board's report stated that "At 3.6 neconds before touchdowr, the
descent rate increased to an average of 1400 fpm." The Board failed
to understand that this was only an apparent, and not sn actual,
increase in the descent rate. At 140 knots ground speed, a 1400 fpm
descent rate would produce a flight path angle of 5.6 degrees; yet,
sccording to the Board'e report, “the angle of descent between the
broken ILS localizer antenna domes and the ground marks was about 2.5
degrees."”

In summary, vhen all corrections are applied, the Board's pressure
altitude trace is generally high by 8] feet, and the last few seconds
of the trace were misinterpreted as an increasing dascent rate when ir
fact a pullout vas underwvay.

The possidility of additionsl error cen be raised since the Board’s
readout of the FDR did not contain the radio transmission time binary
which is used to obtain & real time conversion of the FDR dats.

ALPA's readout of this binary revealed erronecus transmission timing
of the entire trace. While ALPA believes the lack nf this informstion
was not critical to the investigation, ve do feel this malfunction
should have been mentioned in the FDR Group Chairman's Fzctual Report.
Because these radio transmission timing treces are often relied upon
to accurately correlate ATC transmission times to events which occur
on the FDR tape, it i{s iwmportant to knov the history of the :
relisbility of this particular part of the recorder, The opportunity
to exaxine these traces occurs only during asccident investigations.
But in this case the cause of the erroneous timing will never be known
eince it was never investigated.
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111,

ERRORS IN CVR TRANSCRIPT TIMING

After careful exazination of the FDR tape, ALPA concluded that
accurate application of resl time to the events leading to the
sccident could be effected only by careful synchronization of the Air
Traffic Control (ATC) and Cockpit Voice Recorder (CVR) tapes.

ALPA reviewed the ATC transcissions beginning 2t 0051:27Z until
AIAA.L97 ytilizing a digital readout playback device. With the aid
oi s variable speed tapedeck and stopwatch, the CVR tape speed was
then adjusted to coincide with the 9-minute, 2]1~gecond period covered
b the two ATC transmissions. Real time was then applied to the CVR

When comparing ALPA's times with those of the Board, there
is a3 Duch #s a three-pecond discrepancy Between ALPA's and the
Board's transcripts.

As an exaople, the Board's trenscript shows that the SO0 feet cailout
made by the first officer occurred 31.5 seconds prior to impact.
According to our exazination, the callout actually occurred 34.5
seconds prior to impact, at & corrected altitude of 490 feet above
the touchdown zone elevation.
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SUMMARY OF THE APPROACH BASED ON A CORRECTED PROFILE

The key to understanding this accident lies in careful scrutiny of
the last 34.5 seconds of flight. 1n Figure )}, 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:
path profile. This profile confirms the crewmembers' statements ard
depositions regarding the events which occurred during the approact.
Thirtv-four and s half seconds prior to iwpact, the first officer
te.ses ou. feet = ground contect." At this time the aircraft was
positioned on the electronic glide slope and the captain was flying
the aircrafe solely by reference to the flight instrurents.

Thirteen seconds later, 21.5 seconds prior to impact, the firse
nfficer said, "There's the sh flaghers up ahead.”" At this time, the
aircraft vas still positioned on the electronic glide slope
approximately 300 feet sbove the sirport and being flown solely by
teference to the flight instruments. According to the captain's
deposition, “The first officer comeanted he had the approach lights
in sight. I hesitated g fev seconds after he made the comment before
I came off the instruments to look out and vhen 1 caxme off the
instruments,, came in viev pretty much in sequence; the lights,
threshcld and runway vere pretty wuch in & rov.” (TR 114=-¢) 1In
addition, the first officer's deposition, "I recall 400 feet: 1'w
sure that's what it vas. We have o procedure to call in a hundred
feet above designation light (decision height) and that's vhen I
caught the approach." (TR 80-23) 1I¢ shovld be pointed out tha: tre
decision height for this approach is 200 feet.

The CVR transcript shows that 18 seconds prior to impact the Csptain
requestec that the windshield wipers be placed to high; this is 3
seconds after the "Flashers up ahead" callout by the F/0. 1t is
obvious that the ceptsin's request for a highet windshield wiper
speed indicates that at adout 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 ahesd"
callout.

The coptain's deposition stated, “At approximately 200 feet or so
agair 1 was visusl. I felt somevhat lov and 1 checked back to the
raw dsta on my glide slope snd it showved that I ves slightly below
the glide slope and I sdded pover and flattened the airplane out to
fly back into 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 scxe time."

"After thet, I 4id not refer to the glide slope. 1 stayed more or

less on the VASI. Everything was normal. The approsch was flat."
(TR 114-19) -

The flight profile indeed shows that at 200 feet the pilot's eyes and
glide slope antennas vere 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 shoving an on-glide-
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path indication (Figure 2).

The fact that the VASI was observed by the captain at this point
(arproximately 200 feet above the airport) ipdicstes that the
visibility was equel to or greater than the distance of &4,80C feet
(.9 statute miles) to the upwind VASI bdar.

When the captain requested the vipers be placed to high the first
néficar returned his vision trom outside t:+ aireraft to the overhead
switch panel to locate snc select the high position on the wiper
swvitch and then returned his vision outside the aircraft.

. officer's vision had to shift froo & more intensely 1lit
outside scene to the dinly illuzinated overhead switch panel, Re
then had to locate the windshield wiper selector switch, wake tha
selection to high speed, and shift his attention dack to the outside
environment,

During this €-1/2 seconds, the VASI would have provided an on-glida-
path indicstion as depicted by the flight path profile (Figure 2},
This on-glide-path indication would have been displayed to the flighe
crev for an additional 2 seconds after the first officer's callout of
“and there's the runvay." 1t is emphasized that all visual cues up
to this point have indicated & normal approach.

From 10 to 8 seconds prior to impsct, the aircraft 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,
“VAST &h looks & little bit low." With & 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 crev received a positive lov indicstion from the VASI; i.e.,
both upwind and downwind boxes red. The failure of the standaréd VASI
system to provide rate guidsnce {s a critical factor overlooked in
the Board's investigation. This subject will be discussed further in
the section on New Evidence.

The visidility up to this time, 7 seconds prior to impact, was at
least 3,350 feet gince the full VASI system was in view as evidenced
by the firet cfficer's ability to determine that the sircraft looked
"a little bit low." At this time, the sircrafe's vheels wvere 90 feet
above the touchdown tone.

Five seconds prior to impasct, the firet officer said, "Rate of
descent's too high;" the sircraft's wheels were 56 feet above the
touchdown zone and the flight recorder shows s descent rate of 1020
feet/minute,

At this tize the visibility vas probadly deteriorating; however, it
vas otill at least ]4BO 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-3)
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Shortly thereafter, the aircraft encountered the torrential downiour
described by all c¢hree crewmembers in their etstexzents and
depositions. The captain's description follows:

"I straightened the airplane out 4nd begen to drop the left wing
vhen -~ I’z not certain as to the sequence =~ dbut I felt s
sinking feeling and lost visibilictv and at that point it was
. certainly strictly & reaction type of thing. 1 was casught
vweesiy unavare by it. It wvas so sud. 'n, just a sudden happerning
and 1 added the power up and pulled back on the yoke in an
fnstinct mwanner and almost simultaneously I felt the main gesr
. re+-%  Ths thought that passed through v mind wvas 1 was pretty
vell over the runvsy and in line with the runvay but possidly the
pein gear might have caught on the lip of the runwvay and vithr
that I had the thougtt that I did not want to try to go arournd.
S0 I vent frow power on to pover off and hed the thought in ev
mind that all I wanted to do is keep thz airplane straight ané
level and try to keep it on the runvay and about this tiee we
‘ broke out and I could see the full length of the runvay and we
’, vere pretty well centerlined all the wavy down the runway for the
g greatest portion; had engines in reverse; had speed drake
extended. Ther we started s slight, gradual slide to the rig*:
vhich I tried to stop vith nose wheel steering and vith rudder,
but it just continued on." (TR 115-14)

e o gt T b L

It is obvious froz the crev statements, crev depositions, snd ALPA's
flight path profile, that pover was applied, the nose of the sircra‘t
ves rotated after the encounter with the wall of water, and the
sircraft began to respond to the captain’s inputs. This is evidence!
by the fact that, from the time the aircraft left the electroniz glife
slope (16 seconds prior to iepact) until 3 seconds prior to impace,
the flight path angle sveraged approximstely 4 degrees. Furthermere,
a5 depicted in the Board's Report AAR-76-15, Appendix E, the flig*t
path angle of the aircraft's wheels betwveen impacting the localizer
antenns and the ground vas 2.5 degrees. It is obvious, therefore,
that & marked decrease in the flight path angle took place during the
last 3 seconds of flight.

It also becomes evident that the sircraft's encounter with this "vail
of vater"” had to occur less than 5 seconds prior to impact. At this
point, as additional corrobative evidence, ALPA suggests tha: the
statement of ground witness Robert L. Crutchfield, a pilot, and the

. statement and deposition of ground witness Allan Hare, & pilot, and
the witness statement summary prepared by the witness group be
exanined. These documents reiterate the following facts nu :rous
times:

I.  That at least takeoff thrus: had been applied by the flight crev.

2. That the aircraft had & high angle of attack.

3. That the descent rate had been reduced.
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That it vas rairing extrezely hard.

ihat the wind vas gusting.

That all of the adove
the localizer sntenna.

hac occurred prior to the aircrafe Crossing
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CORRECTIONS TO ERRONEOUS FINDINGS AND OMISSIONS

A. Misinterpretation of Altitude at which Crew Lost Forvard
Visibility

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

"F1ight $76 sncountered heavy rain vhich ves probably
sssocisted with dovndraft sctivity ard a slight horizonte!l
vind shear s it descended belov 200 feet. Although visua!
contact vith the runway environment was lost st this point,
e vépisin vegained forwvaid visibijiiy e tne sircraft
paseed over the threshold lights."

As ve have ohown in the revised approach profile summary, the
saircraft entered heavy rain shover activity approximately &
seconds prior to iwpact, shen the aircraft's vheels wvere LY fee:
above the touchdown gonr. and not at or sear the decision height
of 200 feet, as the Boari's report iwplies.

1f the Board's implication vere correct, the sircraft would have
encourtered the "vall of water™ 13-1/2 te 14 seconds prior teo
impact. MNone of the evidence supports tiis. The CVR comment,
Yar.d there's the runwvay", occurs at 12.7 seconds prior to impac:.
Again, according to the CVR, the first officer was still atle tc
sce the VASI 8 seconds prior to impact. Furthermore, sccer-ding
to the first officer's deposition (TR 84A-5), he still had the

runvay in sight 5 seconds prior to fmpact when he called out the
high descent rate:

"Q. &nd having nsde this callout of a thousand--sorry--vou
slerted the captain to a high rate of descent, ther
wvhat did you do?

At the same moment as 1 called it out the captain vas
reacting to it. I doudt if he hesrd me. But he was
rescting to a veduction, wvhat eppesreé to me reduction,
of descent and incresse {n pover.

Lid you make sny cross reference to anvthing else tha:
vould give you some feel of vhether this rate of
descent was going to get you in trouble or not?

Just visuslly out the vindowv, out at the runway.

Out st the runvay?

Yes.

So you had the runway in sight at thie point?

Yes.
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Do you recall &ny time after calling out thi, high rate
of descent looking at the vASI?

A, No. I don't believe we could gee ic."

Reviev of Pigure 2 shows the rate of descent callout vay made
vhes the sircrafe was 1,482 feet froo the threshold.

‘e avident therefore that the crew had visusl contact with the
ubDvVay &s close g4 1,482 feet from the threshold,

© conclusion, &ccording to the crew depositions, erew
-vercoents, wi Statements, and flight date gTaph, it decowes
"vall of vater":

Thrust wag increased yet the girspeed #tayed constant.

The aircrafe’, Piteh atticude vas increceed yet the flight

Path angle remained nearly coastant untjl 3 seconds prior to
impace.

The only way i their‘rc-ultu an physically

take place i, crafe to éncounter a downdraft
83s0ciated vith the heavy rainfaell. —

It should be pointed out that the flighe recorder readout of 4n
encounter with o downdraft wil] hot necessarily show sirspeed
dropoffs 44 has been the case in geveryl other previous accidents
Teviewed by the Board. » the aircrafte
Cransited the downdrafe rd 4§ 2ilvind of the
outflow as the sircrafe continued ity descent. 1ln the present
case, hovever, the aircraft never exited the downdraf: prior to
impact with the localizer antenna.

The »xact altitude at which downdraft gction cannot exist dye to
the physicgl necessity of the flow to turn into horizontal winds
88 it approaches the earth’, surface has not been determined. It
is generally believed, hov that the downdraf: effects can be
experienced st 100 feet or Perhaps even lower. It should be
Doted that the terraip Prior to the threshold of Runwvay 23 5¢
Raleigh drops
Tunvay. 1In thi, Case, the effects
experienced at very lov altitudes r ‘ve to the runvay
threshold, Yurth «haracteristic woyuld have

i dowvndraft vithout firse

omponent. IThis i, entirely consistent
apprecigble airspeed incresse on the FDR

. Pailure to Underatand ab ' Execute Missed
Approache, under Adverse

The FTsB concluded in {3, Pindings 6 4nd Jo that, “m4: captain
did not execute & wissed approsch vhen he log¢ forvard
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visidility,” ard "The captain demonstrated poor judsrent and di¢
not axercise the prudence and care expected of an air carrier
pilot when he failed to make & missed approsch.”

As ALPA has already pointed out, the vigibilicy loss did not
occur at or near decision height as the Board's report implied,
but rather within seconds of the runvey at an altitude too lov to
effect recovery. The suddenness with which the intense rain vas
enivuniered 4id not leave adequate time to make corrective
actions to regain the glide slope, let alone transition froc a
visual enviromment to an {nstrument go-around. bWhen examining

“7eht path profile (Figure 2) and the crev statements and
depositions, it {s odvious that § seconds prior to fmpact and
vith & flight path angle of & degrees, the captain initiated a
correction. Almost i{nstantaneously (one second lster and
approximately 4 seconds prior to impact), the aircraft entered
the “wall of vater." Regerdless of the scuity of an individual,
there will de & time interval between eacountering a phenomenon
and the response of that individual to the encounter {i.e.,
recognition, decision, and reaction). Inm eddition, there will be
a time period for the eircrafe to respond. This total time
period is.portrayed on the flight path profile. At & seconds
prior to impact, at an altitude of 40 feet and o flight path
angle of 4 degrees, the aircraft entered the "wall of vater." B+
the time the main gear struck the localizer antenna, 3,75 eeconds
later, the sircraft's vheels were spproximately 5 feet sbove the
ground impsct point and the flight path angle wvas 2.5 degrees
(sccording to the Board's Report AAR-16-15, Appendix E). To
accomplish this change in flight path angle, the captain had to
provide the inputs of additional thrust and incressed angle of
stteck. The problem vhich was encountered by the crewv vas that
there just wasn't enough time for the pilot to recugnize, decide,
and react, and subsequently for the aircraft -to resct, before
impact.

To assist the Board in recognizing the time required for a pilot
to react to an unexperted encounter with dangerous phenonenas,
ALPA {s including an outline of a study of this particular
sccident by Dr. A. O. Dick (Attachment A). Dr. Dick has
conducted s number of studies looking at pilot resction times and
division of attention to flight instrumencs during lov vigibilitv
spproschea.

As the Board will recognize, this is nev evidence relating to
this sccident. It nov becomes most important to reiterate that
the eacounter with the "wall of water" occurred leas than 5
seconds prior to {mpact. Dr. Dick concluded that o 3.8 secont
reaction time for the captsain would be required prior to
initistion of & control foput. However, with 3.8 peconds for the
¢rev to react and less than 5 seconds to impact, ouly 1.2 seconds
reazined for the control fmput to be applied by the captain and
for the sircraft to resct before impact with the ground. It is
important to note that no reaction time for the sircraft response
is incorporated into Dr. Dick's study. It is quite evident,
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bowever, that some aircraft Teactzon to the captain'e inputs hg¢

occurred prior to impact. At 3-1/2 seconds before impact, on, « })
flight path of the aircrafe was & degrees; however, during the

las* 1/2 second of flight (i.e., from the time the main landing

gesr struck the localizer santenns, uneil iwpact vith the ground)

the flight path angle was 2-1/2 degrees.

Contrary to the Bosrd's opinion that the captsin demonstrated
"poor judgment," ALPA believes that vhen considering the factor,
éncountered during the last &4 seconds of flight, the captain's
decision nct to execute & missed approach after ground contace

sN“tedly saved the lives of all those on board the aiveraf:,
This fact decomes odbvious after exanination of the damage to the
aircrafe; i.e. #3 engine miseing, bdoth main landing gear
separated and extensive flap damage.

Misinterpretation of Required IFR Csllouts

The Board's Pinding 9 states: "The first officer did not make
loud, distincet callouts when a hazardous situation was
encountered."

ALPA has greac difficulty in determining hov the Board arrived at
Fivding 9. Careful scrutiny of the CVR, flight path profile and
flight crev depositions shows that the first officer made the
callout “VASI looks & 1ittle bit lov" at 0102:01.5 (8 geconds
prior to impact) and that this callout vas plainly audidle in
spite of the noise of the windshield vipers at high speed and the
saxbient air noise froz the nose vheel wvell. 5.4 seconds prior to
fmpact, not 4 geconds as stated in the Board's report, the firse
officer §a1d, "Rate of descent's too high." This callout wvas
®ade vith more inflection than the previous callout. It {s
notewsrthy that this is the time, sccording to the first
efficer's and second officer's depositions, that the captain wvas
alresdy spplying pover and atteapting to correct the afreraft's
flight path relative to the VASI. Four seconds prior to impace
the first officer again said, "Rate of descent's too high.” This
callout vaas almost certainly not heard by the captain becsuse of
the second officer’s simultaneous advisory that "Number three
will not reverse". It should be noted that ALPA's CVR readout
picked out two callouts of "Rate of descent's too high."

There i no way that the Board can determine the claricy or the
volume of callouts recejved by the captain. The CVR only records
the clarity end volume nf comments received by the CVR jtself.
As a matter of fact, when exsmining the CVR, and considering all
the amdient nocise in the cockpit, i.e,, vipers, rain on the
vindshield, and air noise, it {3 obvious that the callouts were
quite loud and distince, as evidenced by the fact that these
cellouts could essily be heard on the CVR tape.

Wevertheless, it i¢ sisply oot possible to ..y because the CVR
picked up these coments that they were indeed heard by the
ceptain. As & matter of fact, the captein in hie deposition (TR
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135-11) stated that he did not hear either of these callouts by
the firet officer. The Board's report (pages &4 and 15)
erronecusly implied that the captain heard these callouts but
"did not understsnd’ them. (ALPA emphasis)

Hovever, as ar explenation for the reason the captain ¢ié not
hear sither of the gbove cellouts, ALPA suggests two

possi? [lities: (1) that during this period, the ceptain was
vyesdiing st & high level of concentrstion which tuneé out
cockpit comments; {2) that the noise level in the cockpit wa:
such that he wvas unadle to hear the callouts.

As ve have sttempted to point out Lo the Soscd in the past,
csllout procedures are not the panaces the Board apparently
thinks they are. 1Ip our petition regarding the Pan Ao Pago Pape
sccident, we informed the Board that “under high wvorkload, pilots
filter callouts, and may in fact not even be sgvare of thez or mev
disregard thez. Calloute: under some situstions may 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 vho conducted the famous PIFAX progre= ir
1867,

It is iwportant that the Board recognize that the Pan Az, Pago
Pago, Deita, Chattsnocoga and Raleigh accidents a1l occurred under
similar circumstances. The presence of descent rate callouts
during the Chattanoogs and Raleigh spprosches did not prevent
those accidents.

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

"In anslyzing the evidence, the Safety Board believes thst
the captain’s visual illusion caused him to ignore the tv:
reports frow his first officer that the rate of descent was
incressing too rapidly. The fact that the approach had been
correct in every aspect up to that point, reinforced the
captain's belief that he was in the proper position to
complete the landing. Since no additional means of verticsl
guidance vas availablc during the vizual segment of the
approach, the seriousness of these coebined factors
increased. Hovever, the procedures to slert the captain to
the prodlem that was devaloping were used, and the

information was conveyed to the captain in the prescribed
manner.

The inconsisteacy in the analysis between the Chattanocoga
accident and the Raleigh accident, ss evidenced by the sbove
paragraph, is startling. Rowv can eimilar accidents be analvized
8o differently? '

The Board further states in Pinding 11 of the Raleigh report
that, "The flighterev failed to follow company procedures
concerning required callouts on final approach.”
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Not only did the Crev make all the Prescridbed callouts on fing:
epproach, bye they made an additional three callouts not
required: two of tltitude end one of sirspeed. 1In an effore to
assist the Board, d like to provide the history of
altitude cql on EAL prior to 11/12/7S. Prior o
October 21, 5. vhen IFR on &pproach the pilot not flying would
call out: (1) the par sleitude; (2) 1,000 fe. AGLTTA/S, and
descent rate; (3) 500 ¢, AGL, A/S, and deecent rate; (4) 109 ft,
~-<+< MDA/DE; qnd (5) ¥oa/DpR.

On October 1, 1918 () €ays prior to the sccident) EZAL changed
*te callove Prozelures cublt&ntially. The nev procedures are a3
Iolsows: The pilet flvip vill call out: (}) FAF; (2) 1000 ¢,
AGL; (3) 100 fr. ados /DR; and (4 MDA/DR.

The ZAL Flight Operations Manual (vol I, Page 4~]1-12 dated
10/21/718) 8dditionslly grgces that if the piloe flving doesn’y
Bike the abgve callouts the other Crewnendery wil! challenge %,
abseace of these callouts.

In addition, {t hgs never Leen & practice on EAL, or most other
airlines, that the }00 fee: above or the MDA/DR callout be

required once the aircrafe is in visual contace vith the runvav
environment .

To sumsarize, on the
for the 1L$ Runway 23
vere to be made .
vithin 10 NM of the fi MSL at fing?
No descent rate or speed

were out of limits.

not required because the crev
had visual contact wvieh the Tunvay enviromment o¢ 770 fee: MSL or
320 feet -above the runvay ag determined by the CVR/FDR ana.ysis.

It shoutld
of the 8ircrafe's

Approxinctely 5*1/2 minutes prior to the accident, EAL $7€ vas
cleared o descend and msintair 3000 feet. The sircrafe
maintained 3000 feet while being rader vectored for the ILS
approach., At 0057:322 Raleigh Durhan Approach Control ¢leared
EAL 576 for the approach. Ten seconds later 4t 0057:43, the
captein eaid, “Going down to 2000 feet — would Y& like ta throw
Out the gear then wve'll,.." ALpA maintaing ¢he 0057:43 statezent
by the Captain qualifies 49 the altitude callout. This
callout {4 required when descending the last 1000 feer from one
20signed slcitude to another.

At 0059:43, the captain said "ewo thousand, " reitcratinj the
sircrafe's alticude, At 0100:03, che captain said, “Eighteen




~45- APPENDIX P

auncreus our gh—=—- yep." Thi: in effect constituted
cocpliance with the requirement to call 1785 feet (the glide
slope intercept altitude depicted on the ILS approach plate)

Eighteen seconds later at 0100:2]1, the first officer said, "Glide
slope cap both sides." This meant that the flight directors had
captured the 1ILS glide path.

Seven secords later st 0100:28, the first officer reported to the
fcstipn Durhar tower that the aircraft had passed the Leesville
Radic Beacor, the final approach fix.

"1AN:49, the terrain wvarning systez sounded, indicsting that
the aircraft vas approximately 1000 feet adove the terrsin.

Four seconds later at 0100:53, the first officer said, “One
thousand feet." Almost siwultaneously the second officer said,
"One thousand feet." Then the first officer said, “Bug plus
six." At this time, according to the FDR resdout, the sircraf:
was 1639 feet MSL or 1003 feet adove the wirport. At this point
the captair did not call out 1000 feet. Eowvever, the tvo
sltitude callouts, one by the first officer and one by the secend
officer, plus the airspeed callout by the first officer, plus the
confirmation by the flight data recorder and TWS that the
eircraft was 1,000 feet above the field, more than sdequatelv
satisfied the requirement for one altitude callout st 1,000 feec.

In summation, at 1,000 feet AGL, one additional callout vas made
b1 the second officer and an sdditional airspeed callout was wace
by the first officer.

At 0010:35 the first officer said, "Five hundred feet, ground
contact." This wvas an adéitional non-required altitude callous
and the sircraft was 468 feet above the airport. At 010):48 the
first officer said, "There's the flasher up shead." And )-1/2
seconds later, st 010}:49.5, the captain said, "Wipers on hipy."
At this time the aircraft vas at 770 feet MSL or approximstelv
320 feet adove the airport. The "wipers on high' comment by the
captain is indicative that he had visual contact with the runvav
environment.

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

"The first officer commented he had the approach lights in
sight. T 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 viev pretty much in
sequence; the lights, threshold, and runvay vere pretty such
in a rovw."

Once the pilots are visual, there is no requirement for the 100
above DH (300 feet) and DH (200 feet) callouts by the crev.
Additionally, the Board should realize that even if *the 100 above
DR and DH cellouts had been required and made, they would have
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had no bearing on the accident. At 300 feet above the sirpore,
the sircraft was positioned on the localizer and glide slope in 4
stadilized condition (according to the flight path profile), At
200 feet the gircrafc was positioned on the localizer, on the
VAST, 15 feet lov on the glide slope and stebilized — according
to the flight path profile and 4ccoirding to the captain's
deposition (TR 144=-15) whieh reads as follows:

“At approximstely 200 feet or 00 agein I vas visual; I (,,
somevhat lov and I checked beck to the rav data on ay
glideslope and {t showed thet I vas slightly below the
glideslope and 1 edded pover and flattened the airplane oyt
to fly back into the glideslope."
In sumcary, & reslistic analysis of the CVR reveals that the
substance of the callout procedures had been more than complied
vith by the flight crev.

Misunderstanding of Approact Speel Versus Veef 80nd Speed Required
for the Approach

Page 15 (pecond paragraph) of the Board's report erroneously
states, "Company procedures require that the final approsch de
f.ows at target speed (in this case 135 knots) Plus 1/2 headving

(in this case 2 knots) Plus gust (in this case none). The target
speed for this approach wes 137 kaots ."

Fco the Board's inforwmation, the following {s an excerpt from

Eestern Airlines B-727 Training and Reference Manual (Page 2-2-
37) dated June 17, 1978:

“TYPICAL APPROACR PROFILE

vhen required for sbnormal f confi;. Never pet wind

snd/or gusts considerations on the Bug. Carry 1/2 the vind
and all the gust correction over and above Bug setting.
Maxioum correction = plus 20 Kaots. Carrv 5 Knots for a1
vind conditions from calm to 10 Knots . "

Alvays set Airspeed Bug on V[ef (or v 'f plus correction
ap .
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Airspeed
Landing Flaps Bug Setting Maxigus Minip

&40o Voot ] + 20 Bug ¢ &
300 v::; 3 ug " 7]
150 vref 15 " "

50 V'ef Jo " -1
fn Veef ¢ 60 Bug ¢ Gust . Bug

The above parsgraph explains the procedure for deterzining the
proper approach speed. For the landing weight of Flight 576, the
‘ref tor 40° flaps was 130 knots. Because the captain intendec
to land vwith 300 flaps as required by the company policy for the
particular weight of the aircraft, the "Bug Setting" would have

been V.. ¢ + S or 135 knots.

But the minimur sirspeed would have been Bug ¢ 5 or 140 knots!
As further explained in the sbove parsgraph, the pad for "1/2
vind" applies only to headvinds above 10 knots. The reference
speed for the approach (with 30 degrees flape) was 135 knots. As
wve have previously pointed out, the sirspeed trace of the NISE
readout is too high by approxizately 5 knots. The NTSB's
conclusion regarding an "airspeed wargin" is therefore based or
an er:oneous FDR airspeed trace. When exazining the corrected
Flighc Dats Recerder readout for the last one minute and twenty
seconds of flight, wvhen the sircraft vas otabilized on fine!
approasch 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. Additionally, the first officer's
sirepeed csllout of "bug plus six", has the aircraft flying at
141 knots or vithin ] knot of recoczmended sirspeed.

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

Lack of Substantive Meteorological Analysis

The Board also contends that the thrust available vas 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 csnnot be determined. Orn the
other hend, all crewmembers testified to the application of
thrust by the captain as the adrcraft encountered the heavy rain.
While the exact smourt of thrust spplied is unknown, pilot

vitnesses st the end of the runvay believed the engines wvere at
takeoff thrust.

Additionslly, the capteain in his deposition said, (TR 115-14):

"1 straightened the airplane out and began to drop the left
ving vhen -~ I'm not certsin as to the sequence =~ but 1
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«cat & singing (sinking) feeling and lost visibility gnd g¢

that point it was strictly a reaction type of thing. 1} vEs
Caugat totally unaware of it. It was so sudden, just a

happening and 1 added the pover up and pulled back on the

yoke in an instinct manner and slmost simultaneously I felt
the main gear catch.”

The above facts substantiate the presence of downdraft activigy,
The flight path change froz 4.0 degrees to 2.5 degrees without
Tt ~f airspeed is o positive indication of a subsatantial pover
Af;.ication and piteh attitude change.

The Board acknovledged the existence of "downdraft and wind shesr
e-vavauy Which adversely atfected the-captain’s efforts to
waintain & proper descent profile during the last portior of the
final spproach.” Obviously, since no measurement of dovndraft
Velocities wes recorded at the time of the sccident, the Board is
merely speculating as to the severity of the downdraft. Yet it
concludes that the crev could have overcome these effects! [t -
bases this conclusion on the “sirspeed margin snd thrust
available.”

Obvicusly, downdrafts were present; however, their specific
magnitude cannct be determined solely by use of the flighe
recorder. It is obvious that the Board werely hypothesized as to
the magnitude of the downdraft. There vas simply no detailed
metecrological analysis conducted by the Board of the conditions
vhich existed at the time of the accident.

Erroneous Interpretation of Reinfall Rate

The Board's report states that the rainfall rate vas 2
inches/hour frow 2005 - 2008, While it is true thet rainfall
rates have been historically measured over relatively long
periods of time (i.e., minutes), these rainfall rates are ofte:
irrelevant in 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 gsuge chart, Pigure &),
The instantaneous rainfall rate at this time approached 7
inches/hour, an intensity characteristic of the heaviest tropics!
dowvnpours. Prom the recording it {s clear that the rainfall rate
increasred to its maximm almost instantaneously. This is
consistent with the crewvmembers' testimony that the aircraf:
encountered & "wall of water."

Radar photos taken from the Wilmington radar weather station at
the time of the sccident choved an essentially southerly flow
dominsting the Raleigh area. As this cell which produced the
downpour moved northward, it probabdly progressively obscured the
runway cresting & foreshortening effect to the pilots,

The accident occurred at 0102:092.

e I T e
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It is interesting tc compare the rainfall rate at Raleigh-Durhe
from 0101:572 to 0103:002 (4.40 in/hr) to the sversge rainfall
rate encountered by Pan Az Flight 806 at Pago Pago, &4.60 in/hr.
Both rates wvere in excess of 4 inches per hour, which indicates
very high probability that downdrafts were present in sufficient
strength to have arn adverse effect on aircreft performance.

Failure to Analyze Effect of Beavy Rain on Aircraft Performance

The Board maves no mertior of the effect of heavy rain on the
aircraft's aerodynsmic characteristice or thrust output. The
available literature, although sparse, indicates that rain in
suriicient qusntities will produce a drag force vu the airzeraft,
While it may be difficult to quantify the serodynamic effects,
the existence of this force cannot be denied. It is certainly a
factor in this sccident and should not have been ignored as it

has beer in past sccidents; i.e., Pan Am, Pago Pago; Allegheny,
Philadelphia; and Eastern, Nev York.

) . ‘ .'
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It is especially significant that the instantaneocus rainfall
rates in the Raleigh accident are essentially the same as they
vere at Pago Pago. It is also more than just & coincidence tha:
the accident octcurred within minutes of the large increase in
rainfall rate as shown by the recording rein gauge.

Furthermore, consideration should have been given to the effec:
the heavy rain had or. the thrust output of the engines. Even 2
momentary thrust loss as the aircraft progressed through the

dovndraft and the associated "wall of water" would heve reduced

the aircraft's adility to parforz as the pilot intended &nd
expected it to perforxm.

Misunderstanding of Use of Plight Instruments during Landing

The Board's Findings 7 and 8 atated that "The pilots failed tc
gonitor their flight instruments until s safe landing vas

assured.” and "The captain did not use all of the flight
instruments available to him."

According to the captain's testimony, at 200 feet he felt low &nd
checked his ravw data glide slope. (TR 114-15) It is extrexmelv
important to remember that at this time everything about the
approach had been normsl!. At 200 feet the VAS] indicated on
course, vhile the electronic glide slope indicated very sliphtly
low. The captsin made a small adjustment to wmaintain the glide
slope and then returned his vision outside to follow the VASI,
The captsin at this time would bde getting his vertical guidance
frow the YASI, his piteh informastion froz the VASI and runwvey
viev, and would be wonitoring his airspeed, vhile attempting to
Jand the aircraft visually on the aiming point. It is likely
that the captsin did return inside the cockpit to monitor the
airspeed because, from the time the aircraft passed 200 feet

until jmpact, the sirspeed varistion vas no greater than + 1.5
knots. =
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It is also obvious thst the first officer was observing his
flight iostruzents. This is indicated by the two excessive
descent rate castlouts made dy the first officer during the last
fev seconds of flight.

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

" ct- 2wmajority of his attention te the runway and specifically
the siming point with occasions] crosschecks of airspeed. Only
the pilot not flying vould be sble to crosscheck instruzents and,
“- fact, did so as evidenced by the twc additional sink rate
----wwea. Bowever, recent accidents have made it abundantly
clear that callouts cannot be depended upon to transfer esfential
instrument information to the pilot flying. Several deficiencies
in "callout" theory have been identified, including:

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

Comzunicaticy ¢f the information is unrelisdle:

a. The pilot making the call mevy not staete it correctly.

b. Cockpit noise may interfere.

The pilot fiying may not hear it, either because it is
insudible or because he is "tuned out" by his intense
concentration, which is probatly made necessars by the
very situation vhich generated his urgent need for
instruzent information and prompted the callout.

The pilot flying may hear but not understand the
calliout.

The pilot flying mey understand the callout, and trv to
respond, but find himself still short of needed
instrument information. For example, in response to &
callout of “low" he would pull the nose up; but howv far
up? Since the external visual cues were not adequate
for the task of muintaining normal conditions, they are

unlikely to be adequate for restoring normal
conditions.

3. 1n any case, the information will be significantly delayed
by the callout process.

In summery, compared vith information received directly from an
instrumeat display by the pilot flying, callout information is
inadequate, unreliable, and significantly delayed.

Furthermore, even when the callouts are made, conditions may not




-51- APPENDIX F

alvays percit the recovery of the aircraft froc a dangerous
position.

3 It should be noted thst there are no requireme~te that a fligh:

crev on Eestern Airlines wmonitor & specific number or all of the
flight instruments subsequent to passing the decision height as
long as the runvay or its environment is in sight. There
anr-osches are conducted on s see-to-land concept froc the
b:ean.ot point or the decision height (vhichever occurs first).

"The National Transportation Safery Board recognizes tha: at

R -veangnt there is no requirement for a pilet to continue to

' monitor the instruments down to decisioz height after the

, approach lights or other ground enviromzent associated with
the end of the runwvay is called in sight. 1In fact, in s
see-to-land concep? it is understandadle that a pilot weuld
vizh to make & transition from Instrucent guidance to greun?
visual guidance as early as possible. Bowever, in
circuzstances of low visibility, particularly ss relatel to
Category II minipa, the approach lights mey often be irn
sight before the decision height is reached, but they will
not provide & visual guidance segzent sufficient to furnist
adequate vertical information to the pilot. The result cor
be a touchdown far short of the threshold as in this
instance.

-

“"Accordingly, the Safety Board recommends that the Feders!
. Aviation Adrinistration regquire that air carriers esta*lis®
+ procedures in their operations aanual that would recuire the
: pilot vho flies an aircraft during approaches in low
visidility 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 staterent made by Fr. J.
R. Harrison, then Assistant Chief Counsel, Litigation Divisior,
TAA, st & Jeposition hearing conducted by the NTSE in regard :¢
an April 1976 air carrie: accident at Ketchikan, Alaska.

“Mr. Kazpschror, these questions are argpurentative. I thrinv
1 could make a statexent that could be acceptadle to mos:
people hece. The decision height in this particular case is
- estadlished because of obstruction criteria and mary, mary
-4 . factors. Whether or not it (i.e., the glide slope) is
i usatle belov & thousand feet (i.e., the decision height® is
really & paradoxical cuestion. It doesn’'t need to bde,
R becsuse of the decisio. height at & thousand feet; and if ir
.8 . e fact it is usable another 300 feet or 3500 feet is resallv
quite irrelevant to the circumstances here. A pilot ousht
to be visusl when he gets to & thousand feet (i.e., the
decision height) and thereafter." (Note: oparenthetical
insertions and underlining by ALPA)

It is clear, therefore, that both the NTSE and FAA considered
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Vi,

.determination of ATC involvement. This omission usually results from

o il ke, Amas Sl

that & pilot would be visual during the leter stages of the

approach; i.e., after obtasining the required visusl cues. It .
should slso be clear that at the zime the NTSB made this

recompmendation to the FAA it was not the intent of the NISE that

pilots monitor their flight instruments to touchdown,

AL no time prior to this accident had the Board recommended that

the instruments be monitored beyond the point vhere the runuay

threshold or runway lights are called in sight. And yet it wan:e

to fault & crev for not going beyond what it had recoramended. Ag .
far as the crev vas concerned, a safe landing was sssured vhen

the visusl cues associated with the ronvay became visible.

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

The Board should have folloved up on that recommendation, but to
date has not done so0. The Board ahould clearly atate that the
pilot flying needs instrument information throughout the approach
and landing, and that ceilouts 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
NISB to support priority development -f Head Up Display for use
in air carrier aircrafc. The Boar« .ast recent ststement on
alo:

“The Safety Board could reach no conclusions regarding the
sdvantages or disadvantages of RUD in the low-visibility
environzment."

is insufficient to the point that it is sometimes interpreted as
“dezning with faint praise’. We ask the Bosrd to make & strong
direct statement in favor of HUD Jevelopment.

DISCUSSION OF NEW EVIDENCE

In addition to the new evidence regarding pilot reaction time

previously discussed, ALPA would like to sddress three additional

subjec:s: ATC iovolvement, the windshield wiper system presently .
instslled on the ZAL B~727, and the deficiencies in the present United '
States VASI System.

ATc

ALPA stroogly bdelieves that one of the main omissione committed by the
Board in this, as in many other accident investigations, is the

8 cursory exazinstion of ATC proccdures, sctions by controllers and
the resultant effect on the accident sircrafte.
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After careful exazinatior of the ATC tapes, ATC Group's factus!
report, anéd Terzinal Air Traffic Controllers Handbook 7110.8D, ALPA
believes that & number of factors involving ATC vere not addresseéd by
the Boerd anéd that these factors certsinly had a bearing on the safe
conduct of EAL 576,

ALPA exazined in detsil the Locsl Control (LC) ATC tape during the
time period 00302 - 01252, (time of sccident 0102:092). During the
J2-minute period prior to the gccident, there was an slmost continuous
(hot mike) dislogue carried on by the local controller with a second
inaudible partner. Starting at approximately 00312 and continuing
almost nonstop until 0100:28 when EZAL 576 called passing the Leesville
Redio Beacon, for some 29 minutes, the local.controller was talking
about becoming involved as & referee in a recreational soccer league
and then moving up to referee high school and college games.

(Selected portions of this transcript from spproximately 00302 unti!
after the accident sre included for the Board's exsmination.) Agairn
ALPA would like to reiterate that this extraieous non-operstional
dialogue was continued for a 29-minute period prior to the sccident.
During this 29-minute period, there were two important transzissions
made by aircraft. An Army Guard Helicopter called the LC and
requested permission to proceed to the East side of the field and ¢éo
some hover work until the thunderstorm passed. Additionally, st
0038:54, the first officer on RAL 576 said, ""%, thank you, sir, vea*
look like you have ah quite a storm coming y~ur wav.'" Almost
impediately folloving the 0058°54 trgnsmission, the LC went bdack to
the extraneous conversation regarding the soccer referee business. It
nov becomes interesting to note that at 00552 the record westher a:
RDU was a0 follows: 1004200 four wiles vis., rain and fog. At
0100:35 the LC advised EAL 576 that the airport visibility was 1-3/¢

miles (the controller did not say what phenomenon was restricting the
visidbility). By 0101:55 (at the latest), the visidbility had droppec
from 4 miles to 3/4 mile. This is & drastic change ir. the weather
over a relatively short period of time.

The Terminal Air Traffic Controllers Manue! 7110.8D in effect st tha
time of the uccident specifies some of the things the local controller
should have done during this period of rapidly changing weather.
Paragraph 1002 Airport Conditions astates:

"s. On first contact or as soon as possible thereafter and
subsequently, as changes occur, inform an aircraft of anv
abnorma: operation of approach and landing aids gnd of sirport
conditions which might affect an approach or landing. Owmit
Information currently contained in the ATIS broadcest if the

pilot states the sppropriate ATIS code or says he has received it
from another source." (Underlining supplied)

Obviously rapidly deteriorating visibility could and 4ié affect the
approach snd landing of EAL 576,

Paragraph 468 of the Controllers Manual astates “operate HIRL vhich
control the sssociated MALS/RAIL in accordance with the accompanving
intensity setting table, except (T) (N)
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48 requested by the pilot

43 you deem necessary, if not contrary to the pilot's
request.

Visibility

211 Night

Less than ] mile wvhen requested

1 to but not including 2 miles less than one mile

2 to but not including 3 miles 1 to but not including 3 miles
vhen requested 3 to 5 miles inclusive

vhen requested more than 5 miles

In addition the Pederal Meteorological Rendtook No. 1, Surface

Olservations, Chapter Ab-7, Paragraph 3.11 (WS, FAA) Control Tower
Observations and Actions states:

“Unless otherwise exempted, certificated tower personnel shall
reporc prevailing visidbility when the prevailing visibilitv st
the usual point of observation or at the tower is less than &4
miles. The Control Towver visibility observations may be used
immedistely for aircraft operations but they shall be recorded
and !oruarged €O the weather station as soon as practicable.
During this condition, Control Tower personnel shall notify the
westher station as soon as possidle when they observe the
prevailing visibility at the tower level to decrease to less than
4 wiles, and change by one or more the reportable values (Tadle
Ad=4}., When the tover visibility is reported as variable,
subsequent actual observed valyes vithin the liwits of the
reported variability need not be transzitted to the wveather
station." (Underline Supplied)
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Table Ad-%4. Reportatle Visidility Values (Miles)
Increments of Separation (Miles)
1716 1/4 1/2 }

5 378 174 — 3 212 ~3 10
1/16 1/2 3/8 2 1/4 3 11
1/8 5/8 1/2 2 1/2 12
3/16 3/4 5/8 13
1/64 7/8 34 : 14
5/16 l 1/8 13
3/8 11/8

Enter in statute miles at land etsfions, mautical miles on
Navy ships and ocean-station vessels. When the visibility
is halfway between consecutive tabular valuees, select the
lover value.

When the prevailing visibility is more than 7 wiles and is
glso estimated to be more than twice the distance to the
most distant marker visible, encode the visibilicy as twice
the distance to that marker, rounded to the nearest
reportable value, or 7 miles, whichever is the greater, an¢

if the visibility is estimated to be greater than the coded
value, add & »; e.g., 7+, 12¢, D0+, etc.

Suffix the aversge of all observed values with a ¥ {(for
variable) vhenever the prevailing visibiliey:

(a) 1Is less than 3 miles, and

(b) Repidly incr2ases and decreases by one or more tsbular
values during the period of the observstion.

At 0]00:35Z the local controller sdvised EAL 576 of the
visibility reduction to 1-3/4 miles in sccordance with Paragraph
1002 (7110.80). Also, according to his statement he put the HIRL
(Bigh Intensity Runway Lights) up to Step 3, in compliance with
paragraph 468 (7110.8D).

Bovever, beginning at 0101:08, approximately ] minute and )
second prior to the accident, the locsl controller astarts the
first of several statements. The first three statements,
covering a J0-second period, are statesents made either in
bevilderwent or a stste of surprise. The four remaining
statements concern the sssessment of the towver visibilicv. This
visibility ssesessment vas obviously completed at 0101:552, ot the
latest 14 seconds prior to ispact, vhen the sircraft was 210 feet
above ke airport. Ris realization that the visibility had
dropped from 1~3/4 mile to 3/4 mile should have caused the
controller to do two things: (1) advise EAL $76 of the
visidility and (2) turn the RIRL up to Step 4. Neither of these
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Procedures was accomplished. Hovever the LC, for whatever
resson, felt compelled to notify spproach control at 0102:07, 3
seconds defore iwpact, of the visibility reduction. ALPa also
realizes that the controller may have felc that under Parsgraph
468 (b), "as you deer necessary,” would negate any responsibilicy
to elevate the HIRL from Step 3 to Step 4. However, ALPA would
emphatically point out that, at 0100:352 per the local
controlier’s statement (1 minute and 34 seconds prior to imace),
the local controller set the RIRL up to Step 3 as & result of the
visidbility reduction from 4 wiles to 1-3/4 miles a8 outlined ip
Paragraph 468.

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

Additional snalysis of the transcript leads to the conclusion
that the local controller vas not paying sufficient attention to
his duties. The Bosrd's factual veport says the local controller
stated he monitored the BRITE display in the tower continuously
vhile EAL 376 approached the airport. However, at 0102:422, 33
seconds after the accident, the Locel Controller asks the
approach controller, "Who's that last jet that landed?™ ALPA has
to conclude that sfter three communications, one of which is a
landing clearance, and a continual monitoring of the BRITE
display with ALPRA numeric dati, the locsl controller should at
least have been svare of che flight number and sirline name of
the #1 landing sircrafe. Obviously, he vas not.

Subsequent to the accident, there {s more hot mike conversation
by the local controller. *pid I vhay — yeah, I told hip s emile
and a half., I didn't give him the three quarters cause he was on
final#®---— Egstern Five Seventy-Six is what they told me
downstairs."

ALPA is sure that a lengthy description of the omissions of
pertinent local weather information to EAL 66 at Rennedy Airpore,
to Allegheny 121 at Philadelphia Airport end EAL $7¢ at Raleigh-
Durhaz is not required. The only person in a position to collect
such information is the local controller. ALPA believes it is
incumbent uypon the locsl controller to inform the pilot of
veather information which way affect his flighe.

WINDSRIELD WIPERS

Eaclosed for the Board's information are two internal letters and
@ selected portion of the B-727 Nawsletter to EAL pilots
regarding the efficiency of the B-727 vindshield wipers
(Attachment B).
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The fourth paragraph of this letter dated March 2, 1976 shcus
that in the conditions encountered by EAL 576 the wipers coulé be
expected either to stall or to remove the rain isproperly. 1In
this case the vipers moved, 80 it fs very likely that the rvain
vas not properly removed,

The Board should have considered the possible effects of improper
rain removal on the ability of the pilots to meake use of externa:
visual cues in conducting the approach, in detecting sny
devistion froo the correct approach path, snd in making required
corrections. On the theory that the EAL letter of March 2, 1976
vas not availsble to the Board in its deliberations, ve ask that
it and the vhole subject of windshield wiper performance be
addressed at this time.

VAS]

ALPA has become extremely concerned about s nev discovery
regarding the design efficiency of the present U.S. VAS! Syste=x.
Prior to this accident the aviation comrunity was generally sware
of only one minor problem associated with a U.S. VASI]
installation, that being coler discrimination during periods of
poor visidbility. Nov it becomes alarmingly apparent when
exazining Figure 2 that an sircraft can depart the centerline of
the VASI on-course area at s descent rate of over one thousand
feet per minute and fly for a period of six seconds and stil}
receive an on-course indication. The aireraft can fly for an
additional three seconds, or a total of nine seconds, before a
positive (red over red) lov indication from the VASI is received
by the c¢rev. During this nine-second period the aircraft woul?
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
sircraft, close tc the runvay threshold, (i.e., 1/2-1/46 NM),
could fly in the on-course area with descent rates adove 1000
ft./min., for an extended period of time while receiving a safe
VAST indication, even though the aircraft's safety had been
compromised. Furthermore, the on-course srea can be even wider
than that of the Raleigh-Durhaz VASI due to the range of
installation tolerances sllowed in the FAA's criteria.

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

ALPA's flight path profile adequately demonstrates that an
sircraft can deviate from the VASI glide slope centerline for sn
extended period of time and attain an excessive rate of descent
before the VASI will slert a crev that they are too low. The
sccident aircraft had s 9-second period of flight from the time
vhen deviation from the VASI glide slope centerline began, until
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a low indication was Provided to the crew.

Provided incorrect informati

decision height and from then on until several seconds prior ¢o
impact. At 200 feet, the captain said he felt lov and the
electronic glide slope showed hig slightly lov. However, the
VAST showed safe; i.2., red over vhite. Por the next tws gne
one-half seconds it continued to shov a safe red-over-whi:e
indication. The aircrafe then flewv for an sdditional two and
one-half seconds through the VASI transition zone; i.e., red over
pink.

Enclosed for the Board's information {s & detajled letter to the
Nev Zealand Pilots Associstion outlining the dangerous deficiency
in our present red/vhite 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 parsgraphs op
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 sccidents occur at
unacceptable rates (in that any accident is one too many), ve mase
emphatically disagree that this sccident illustrates either &
disregard for approved opersting procedures or lax crew disciplipe.

The nev and corrected evidence offered here by ALPA makes it very
¢lear that not only did the crev of EAL 376 not fall victim to any of
the 21 shortcomings listed in PAA Buletin 71-9, but that they
actually used many of the recomxendations listed in that bulletir.
Specifically, the crew uped the following recompendations froe 71-9:
2 a,b,c,d,f 69 (as it applies to a precision spproach.)

The Board and the FAA bulletin refer to "professionalisc™. If there
vas any lack of professionalisw 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 = Bot Mike Local Controller
EA-576 = Radio transaission from Eastern Airlines Flight 576.
RDO-L/C = Radio Transmission from Raleigh Durhaz Local Controller

IF/AC = Interphone transmission by Raleigh Durham Approach Controller

IF/LC = Interphone transmission by Raleigh Durhee Local Controller

IF/? @ Interphone transmission not assignable t. any particular position
EA-393 = Radio transmission from Zastern Airlines Flight 393

74E = Radio transmission from Beechcraft 74E

Guard = Radio transmission from unidentifiadble Gua-d aircraft

784 = Radio transmission from Forecast 784,

ATC TRANSCRIPT

:00Z WM/LC You start off in City Recreation *w+ you go froz there
to high school and then to college.

1112 mM/LC But ah I't & I'm gonna reed the book on everything he
says that a lot of rules to know * byt it's the easies:
gace to officiate.

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

0031:202 wM/LC But I don't ** gnd hell I don't knov how much they--and
sh~—-

0031:352 mM/LC Guard 59784 * & TRW moves through
lightning noticed lightning.

0058:312 EA-576 Raleigh Eastern five seventy mix with you ah we're
three from Leesville.

RDO-L/¢C ' Eastern five seventy six is cleared to land runwvey tvo
three and wind sh varisble one ah eight tero degrees at
four and I had & Queenair reported ah strong winds from
the left about twenty knots at ah between nine hundred
4nd one thousand sh correction and tvo ah one thousand
two hundred feet on final.




0058:542 EA~576

RDO-L/C

HM/LC

0100:282 EA-576
0100:302 RDO-L/C
HM/LC

0100:35z RDO-L/C

0100:412 EA-57¢6

0100:432 RDO-L/C

EA-576:

IF/AC

IF/LC

IF/AC

IF/LC

IF/AC

IF/LC

IF/AC

HH/LC

0101:082 HM/LC
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OK, thark you, sir, yeah look like you have sh qQuite a
storz coming your way.

Kay

But I don't know how much; 1 assume they pay about the
same thing they pasy you — well ah recreation or high
school or ~ but see, you start off with recreation
vith a player on =- on the team this might pose &
little prodlem but I'm sure could do would ah
y& knov iove g couple of hours leave sh cause I think
the, play around two thirty.

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

Five seven six is Leesville,

Eastern five seven six roger

Yeak you ain't got ah we got ah

Eastern five seventy six, visidbility at sh airport pov
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 st five knots.

0K

Hay Ja Poco

Go shead

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

Wheeler's requesting a contact approach
(Simultaneous with “approach” sbove) on three tvo

Av right ==~ hey John

*

Hey ah —- (sound of mike or speaker movement) =---
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0101:142
0101:182
0101:222

010]1:282

0101:422

0101:452

0101:482

0102:072

0102:112
1F/?

IF/?
1F/?
0102:232

IF/AC

EA-393

RDO-L/C

IF/AC
0102442
IF/AC
IF/LC
IF/AC
RDO-L/C
RDO-L/C
RDO-L/C
EA-393

EM/LC
B/LC
HM/LC

HM/LC

HM/1.C

HM/LC

HH/LC

IF/LC

IF/?

IF/LC

Let's see —-
What we got ah mile and three quarters with what -—-
See em red lights

* strobes at night ——- only see the miles eastvard * --
- ik

(but) what ah go shead and give em the veather
it's on down ~—-

Bell, I can't see the white house -~ a&h

I caf't see the Angus Barn * give ex &h give ez gh
Quarter there

Howard ~— wvisibility three quarters now
Hey John

Hey Charlie ~—- is it raining hard or is it fog moving
in?

Hey Chuck
(Simultaneous with above) wait ah winute for an ILS.
Wa't ah minute!

** three ninety three when I got that three quarters
hov ebout give it to hin

Raleigh tower Eastern three ninety three

Eastern three ninety —— Eastern three ninety three sh
stand by

You're talking to us, Chuck.

Who's that last jet that landed?

Five seventy six

Five seventy elx, ah what's your problem, sir?
Chuck, you're talkin' to us -- get off the override
Five seventy six, vhat's your problem, sir?

Hit that slarm *** runway ____** on the way out *
Eastern

Esstern three ninety thrze




~-63- APPENDIX F

Eastern three ninety three ah roger — ah I be right
there ah momentarily we ah Eastern three ninety three
just proceed to the VOR, maintain three thousand,

You say proceed to the VOR, maintain three thousand.
Yes, sir, we got ah disabled sircraft on the runway.
Roger

Eastern five seventy six ah tower (background with

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

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

OK, Cherlie, let hiw come on.

Eastern three ninety three contact Raleigh approach one
two five point three

One twenty five three

Eastern five seventy six ah tower (background with
above) turn three ninety three over -- he's telkin' to
spproach control — aw right you all talkin' to three
ninety three.

Eastern five seventy six Ralaigh tower (background with
above) the airport's closed #* — hey Tom

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

Ah it looked like he had an engine on fire when he went
by wme.

Ah say agein sir:

That ah jet looked like he had s&n engine on fire vhen
he went by here at the end.

OK, thank you #ir, appreciate it. I just saw vhat ah
looked like ah flame out there.

1 can smell kerosene all over the place down here. I
don't know vhere; it's everyvhere.

OR, thank you sir.

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

Eastern five seventy six tower

33
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HM/LC

/LC

-64-

T suell it = and it looked like an engine vas on fire,
that's vhat that Beech D-eighteen just said.

Did I vhat — yeah I told him a mile and I told him ah
mile and ah half, 1 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
Rapp, tell 'em they need additional fire trucks -~
don't think he's off the runway.

Raleigh this is Beech ah deven four echo, look like the
runvay'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 bv, sir.

Nugber four somebody's callin' -- ah looks like he is
off the runway, I can't see ah #*-ip' thing.

Eastern five seventy six towver

I ¥*+ right here — gent 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.

ali Beech seven four echo, taxi to the South Razp.
Seven four echo, roger, he ran off the end.

Ah negative, sir, ah I can't see vhere he is, sir, it's
ah raining up here #0 hard I just I can't see anything.

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

HBello, tower, Forecast 784

Forecast seven eight four, go ahead.

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

OK, thank you, sir, appreciate it — ¢can you tel}l me if
he's in the grass or vhat, sir?

W
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Roger sir, stand by ——-

HM/LC OF.
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822 HARVARD STREET o ROCHESTER, NEW YORK 146357 + (71€;

442-5861 *

October 26, 1577

Mr. Donald McClure

S8afety and Engineering Section
Alr Line Pilots Assoclatioc
1625 Massaschuserts Avezue, N. W,
Washington, D. €. 2003¢

Dear Doo:

Zoclose! you wvill f{r¢ an outline {nlicating the pbysiclogicas
'.4- and psychological activities of the pilot beginning with the tixe the

rain hit the wind screez. You will note that the total time fro= the tice

the rain hit the wvizd screen until the time of completing any kiad of coziro:
input {is approxicitely 3.8 gezonds.

Much of this tire vas consuned in
iovoluntary activities.

Sincerely,
J

A. 0. Dick, Ph,D.

HIMAN FATIORS o MUAN PERFCENMANCE o TRA .15 » MANAGEMENT CONSULTING o SERVING GorEANVENTARD NI T

e T
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Rata hiss/approach light _.are

A.

B.

A.
B.
c.
D.
E.

Extenuating circumstances

Startle reactio. - reflexive (imvoluntary) . 300

1. Physiological changes/central changes
a. Heart rate increase
b. GSR
€. Muscles tighten
(Both increased heart rate and muscle tightening have been associated
vith sloved RT)
2. Reduced sensitivity to informaticn
3. Glare - flash blinding

Orienting reflex

'. Phystclogy

2. GSR (30%0)

3. Pupil changes (503)
4., Heighteped gensitiviey
5, Brain wave changes

6. Heart rate high

Behsvior

1, \‘har {s {¢t? « 500
2. Resume activity . 500
2.8, monitor VaSl
3. Realize rain ¢ 200)
4. Check instruzents
a. FD - C3 L1100
b. Crosschezk « 250
5. Accomodation ani convergence
8. reduced sensitivity
6. Decision to go around « 300
7. Reaction time « 250
8. Movement time . 400

Adrcraft reaction tize

Ecpectancy
Noise fin cockpit (coxplex decisions)
Yatigue (compiex decisions)
Higher altf{tude (complex decisions)
Menory load/processing capacity
1. Wet runvay
2. Pully loaded - heavy airplane
3. Downhill ruanwvay




APPENDIX F

I~ (T § O e/l Rreoliern,

Coptoin £. D. Meodor DCAFO
R. F. Forbes MIACY
B8-727 Windshield Wipen March 2, 1976

Ed, a1 | indicated to you several days ogo, Homar has assigned the B-727
windshield wiper problem to me for resolution.

I tatked to Whirey John today, to cut him in on the problem, ond to find
out if he had received comploints in the noture of yours=-he has not,
The comploint he has received refate 1o noise and the “pork” mode .

| then went to Terry Timmons in Engineering and asked for his help. He
is going 1o bugin an immediote checx of past records tc detemine if, on
the phase checx, blades are shoning up bod, or if orm tension regularly
nreds zujustment. We are also propasing an £E.O . to check the nex!
tive or ten aircraft coming into phase check.

One interesiing item keeps mcurring in my conversations on this matter.
That is: The wiper motor gppean to be underpowered, and in develooing
the specs for blade arm tension, there was o trade-off between whot wou!d
be optimum tension on the blads arm for best water removing action, and
what the motor can genermte in the way of toraue . Too much tension
couses the blade to stall, The cure is to reduce tension, ond this moy
cause unsotisfactory performance.

As you con see, this moy tum out to be o design problem, ond therefore,
o Boeing probiem. ©

Ve intend 10 punsue !l oapccts of this problem, ond | wil! keep you
poated.

R. F. Forbes

RFF .do
¢c: Caoproin W. L. Colsh
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interoffice corrcspondence

10 Coptoin W, R. Brody aooness  MIAFY
froM L, Homer Moude ADORESS MIACK

EUDJECT. B-727 Windshield Wipers DATE March 24, 1974

Wolt, | received severe! complaints fror pilots concerning the inodequate
wiping oction of the 8-727 windshield wipers. These were presented to re
as safety items. Since so~e of our recent londing incidents occurred when
the wiper system was ir use {the 1AH incidert wherein there wos o wiper
maifunction, ond tre kDU incident of 11=12-725, to mention o few), |
thought the comploints merited investigation,

Accordingly, Dick Fortes, ond Terry Timmons of Engineering, hove teen
working toge‘her inon otterpt te run this probler down, Their tentztive
assessment wos tho! the tension on the wiper blade arm wos inadequc?e .

To test this, o rondo~ checn of the blode arm tension wes rade on 15
aircra’t. A significant numbe: of these showed improger blode arm tersion

To correct this protie~ Ergineering plens to change their work progee = to

odd this function to these of the mechanic. His work cord will specify the
use of the scole to check tension, and will specify the required volue o-¢

tolercrces. This is 1o be dore on the phose check and, if occomc!isted s
proposed, it will be opproxinctely six months before the entire 8-727 flea?
is checked.

Since we ore ccring up on the rainy secscn, ond in view of the pos:'tle

correlation of mmshve'd wiger mcdeqwcr with recent londing incidents,

you mcy wor' to consider cshing for o one shot immedicte check of the

entire 8-727 ileet to ke fo'loned by the routine phose checew, os ¢ centin-
ving precore—~.,

,}%77—,:(/‘

. Homer Mouden

LHM:F:o
cc: Mr., Don Crosby
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Al) B-727 Flight Officers =-3- June 1, 1976

From my own experience, I keepr a how goes it or the fuel

burn-off as the trip progresses. If the TOGW is withirn

1,000 1bs. of the RGW on the CFP, the burn-off is usually .
pretty close--exceprt after the descent begins. That's
where vectorinc or whatever happens in a terminal area takes
its toll. That also is where the judgment factor cormes in .
as to what additional fuel, if any, is required by the

Captain,

We suspect the (Cs are burning a little more fue! than the

computer is prograrmed for. Any feedhack from you would be
appreciated. If an adjustment is needed, we'll get it done.
All we neel is good valid data from ycu to justify a chance.

Windehieléd Wipers

As we had put irn "Items," write up any wiper if the blace
"floats™ at cruise speed. We usually dor't get the oppor-
tunity to test them before they are needed {because of a
dry windshield> this is one way to @et a potential problerx
area fixec rather than g:t caught by surprise on that next:
rainy approach.

Reverse Thrust vs. Rudder Directional Centrcl Capstility
With the thunderstorm tfeason upcn us, a little discussicrn ¢n
the abtove subj)ect may be appropriate since we do a lot of
landing under various comtirnations of adverse runway and
win< conditions.

As a result cf some tests done several years aco with the
rudder pedal nose wheel steering linkage deactivated. the
following results were observed:

l, Reverse thrust from the center (#2) engine had neglicitle
effect on rudder effectiveness,

2. Reverse thrust frorm the pod (#1 and #3) engines generally
reduced rudder effectiveness. At 60-8B0 knots IAS, approx:-
mately 65% N, in reverse thrust rendered the rudder con-
pletely ineffective. At 85-100 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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Captain 11.B, Cromsbls,
1A Yattendon Road,
St. Heliers, - =
Auckland 5,

FEd LoALD,

Deaxr Six,

1 vaz interested in reteiving your query regariing the
replacing of the red-white VASIS with a T-ViSIS at Pago Pigo. Tas projezecnis
of the red-vhite systex do pot genexally realiee that.it-is an uzsafe systex
in that a pilot can receive an "on siope" indicaticn for a nile or so pot
realleirg tzat he {s descending too rajidily and he rmay receive & doutle red
signal too late to check Lis cdescexnt.

Oze big advantage of the T-VLSIS {g that when it is installed
for reguler alrcraft, it does not have to be re-oited for long boldled al-craft.
The pilot of & long bodied alreralft can fly'oneslope’ in the early part of the
approach and check the rate of denscent so that lie sees a 1 dot signal in the
later staces as descrided on page 12 of Putlication 96, If a pilot decides to
exerclse,ceution in his &;;roach, he coull Dake sure he sees a 2 dot fiy down
slgnal fz=ediately defcre the threshold.

Tr)y current Australian Standard imstallation is designel ferx
15 » (50 ft) atove the threshold &nZ an enproach slope of 3°, I have ezclosel
a diagTan sehowing the helght over threchold for the standard 3° gyste= as weil
a8 those designed for 2,757 and 3,25% all with a height of 50 ft over thresteld.
You will note that wnile there is considerzadle variation in the distance fre=
threshold at which each light unit 1o pliized, there is very little differezs
in height over threshold due to the varying approcch slopes. When corngared with
w ILS, these heights nuat be corzccted Ly the vertiocal differopce between the
pilot's eye and the glide path“ iyl on the aircraft.

I understand that in Jew Zealand the authoriifes alter t:o
sottins of the whole light unit to provide a variation {n the approach slope,

this zeans that the red undershoot siguzl is always the same istance below the
spproach #10po, ‘

Bere in Australia, we prefer any non-standard installation
to have the light control blades specially rapufictured for the goiected

approach sloge therefore retaining the red undershoot eismal at o standaxd
angle of 1.9°, Cnly in one of tho 17y izstallations in Australia end Fapus’
Kow Guirea have we veried the red uniarensol cirnil and that vas et Canberxa
vhere ve &loo raisod the epyr-oach’slopy. ‘ o o
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— T “
dpprosch Red Interval betveen
Slopse Undershoot Adpproach Slore
Sigral & Red VUnderszoot
Signal
T — A s s .. a4
¥on Standard 2.50° 1.9° +60°
¥on Standasd 2,15° 1.9° .85°
01d Standard 2.686° 1.9° 096°
Nes Standard 3¢ 1.9° 1.16°
Canberza 3,05° 2.10° 95°

If the difference quoted in the last coluxo of this table is reduced below ¢° there
48 a corresponding reduction in the smount of lizht ecitted by the light wi¢s ir

the fly up leg, therelore, I aivays recozmend the approash elope showld To at lcaot
17 above tae unéerssoot 8igrais

4 perussl of Pago Pago lending ohaxt showe that & T«VASIS wist
aa approach sloje of 3.25°% would be reguired to matct the ILS and that & red uniope
shoot sigral et approxizately 2.5% would be required to olear the obstruoticas in

the spproush. The difference Le +75° whioh, wvhile it {s approsohing the pinices,
wvould be roceptabie.

¥e have no snov problecs in this country thersfore, wve did cot
develop the original deeigm for any for: of snow proteciion, After discussicn
with the manufaciurer regarding the possiblility of ocupplying the egquipzent to
countried with srew protiezs, a enow 144 was desicned and & pould oonmatzucteld tul
ncne have been penufeotured and the desisn bao yet to be evaluated in prestice.

O page 15 of the enclosed oory of Putifoation 15, ¥#ig 1€ bas been podified to
shovw thie 1id,

If reguested by FAL, or the equivalent authority in any other
oountry, I vould expect that &y Department would be only too happy to prozote the
T=VAS.S by macing svallable on loan a set of field equijsent for evaluaticn PUIPO30R

If 1 043 Yo of any further sseistance {n providing i=foszatios,
please do pot hesitate to wiite 0 ne again,

Tours faithivlly,
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AIR CARRIER OPERATICNS BULLETIN NO, 71-9

SUBJECT: Training Emphasis on Non-Precision Approach Procedures and
Interprecation of Lov Visibility Weather Reports.

Recent af{r carrier accidents which occurred.during non-precision a4pproaches
pin point the need for action to fmprove this type of operation. A scudy
vas inltiated sometime back with & goal to examine existing criter{as and
make recommendations for changes to criteria. The study group must
deterzine {f fmprovements can be made which will aid the piiot {n making

8 decision to descend belowv MDA during a non-precision epprosch., Meanunile,
there is a need tc reerphasize tratoing fa non-precision approaches as well
4s foproving the knowledge and understanding of the {mplications of reported
lov visidility weather.

Accldent favestigators from the NTSB and {nspectors from the Washi{agton
Office have questioned air carrier pfilots about the meaning and {splicazion
of reported obscuration {n weather sequences. The pilot response reflected
loadequate knowiecge of the subjecc. Of partfcular fnterest {s the fact
that parctial obscuration {s described fo the remark section and car be
anything froc 1/10 to 9/10 coverage and still be considered parctial. The
foplication of & 7/10 or £/10 obscuration {s that a pllot could reasonatls
expict to encounter restrictions to visibility as he descends fro- a
position below cloud level toward the ruoway environment. However, pilots
questioned were not aware of this because they did not relate the remarxs
inforwation to the obscuraction.

In viev of the lsck of knowledge on the part of the pilots intervieved,
vperations inspecctors should assure that tratning programs adequately cover
veather sequences and f{aterpretations that D3y be made from the low
visibility data supplied on the weather sequence.

The FAA Acaceny has prepsred a paper on noa-precision approaches which cor.-
teins excellent material to assist in upgrading the professionalisz required
during & non-precision approach. The material is reproduced in part as
follows:

THE NON-PRECISION INSTRUMENT APPROACH
o= MORE PILCI.ION IS NEEDED o~

The abilicy to conduct the non-precisionn approach {n a professional manner
hes given way {n large part to the computed and sutomated approaches; 1.e.,
flight director and autocoupled approaches. The inscruoent pilot of today
1s befng trafced {o & manaer which emphasizes the Philosophy of the precision
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ILS approach to Category I, II and III procedures and weather minima, but

de-ecphasizes the basic non-precision fnustrument approach procedures. His

training rio longer stresses the need for precise timing, closely controlled

rates of descent, thorough knowledge of tis proca2dure, and the basic skills s
and techoiques of usiog the rav data information displayed ic the cockpit, .

As a xesult, he has becoze in far too maAny cases, something less than a pro- :
fess{onal fo conducting the non-precision approach.

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

the need to know and practice the basic skills and techof{ques associated
vith the oon-precision approasch. Another could be to recognize the need for
wore precision during the so-called pon-preci{sion approach. Even a nace
change for this type procedure(s) may be in order. Perhaps we should astop
using the philosophy of non-precision and face up to the need for atandarcs
that &1l phases of flight should be bdased upon precision and professionalisc.
Still another area {n the conduct of non-precision approach has to do vwith
the attftude, cockpit discipline and crew coordination of the flight crewv.
Recent events strongly {ndicate a widespread lack of appreciation for the
feportance of these factors. Substandard sttitude, discipline and cocrdi-
nation are apparent to Che degree that many approaches are being flown in a
hit-or-=iss fashion rather then {n & disciplined by=-the-book procedure. The
results in far too many {nstances have been making newapaner headlines. This
ares in particular {s in great need of added exzphasis.

In addition to the preceding points, more operaticnal knowledge of the
_construction of the pon-precision approach as spelled out in the TERPS
Handbook 8267.3A, i3 needed. Such things &s obstruction clearances, descent
gradients, final course alignment criterf{s, an! the primary boundari{es of the
spproach segments are reec-to-know factors for the profassional ajrmarn.

What ate some of the shortcozings and common faults frequently noted in the
execution of noa-precisfion approaches?

1. Failure to conduct cozprehensive bdriefing on the aprroach procedure
aad techoiques to be used,

2. Faflure to execute the procedures as published; i.e., cutting the
procedure short, especially when the initlal phase is on top of tne
restriction to visibility., This corner cutting carries over into
the final approach phase where all at once everything piles up and
the crev (s not alwvays equal to the task.

3. TFailure to cross-check sltimeters and other flight fnstrumencs
durfag the initisl and final approsches. »

4. Usiug pfocedures tad techniques which give the pflot too much to
do at the start of the final approach segment; {.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;
comnencement of timing {f required; commencement ¢of the required
descent rate; establishment of correct airspeed; etc., at least
six things vhich must de accomplished in short order. vrxperience
has shown that one or more of these items are often unfntent{onilly
delayed or forgotten, usually to the degradation of the overall
quality of the approach.

Failure to tune aad properly ideatify the approach facllity(s).

Feilure to precisely note FAF passage.
Failure to commeace timing at the PAF.

Failure to promptly commence & properly controlled and correct
rate of descent so as to arrive at MDA {n a position to sight

the runway environment and continue & normal approach to & landing
$0 &8 to avold excessively high rates of descent at any point
during the final approach segrent,

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

Opposite corvections to tail ADF bearings.

Poor quality of ADF mainteniance and upkeep; e.g., the oft-heard
renark that, ‘''the ADF is no good {a the zodern jets,' when all it
likely needs is to be written up and carefully repaired,

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

Failure to carry out proper crew coordination procedures.
Especially, when the copilot is fly{og the Captain often fafls t»
execute the normal copilot functions and duties.

Not staying on instruxents; {.e., both pflots looking cut for the
ruaoway threshold rather than one staying oa tnstruzents and the
other cross-checking and looking out for the ruoway eaviroancent.

Inattention to precise course intercepticn, end.cross-chacking on
secoandary instruzents.

Failure to level off at or slightly above MDA,
Persistence {o cootinuing & substandard approsch rather than

promptly executing the missed approach. There seecs tc be a
strong-feeling false pride against executing & missed approach.
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. g 18. Kot using a stabiliged ipproach concept,

; 19. Not preplacning how to conduct the dpprotch so as to fly t.: air-
plane through the window (key point) at MDA approxicately one =fle
from the runwvay threshold,

20. Not striving for a high degree of accuracy and precisfon in the
conduct of the amon-precision spprotch, .
;_ 21. Not giving due consideration to the possibdle adverse effect of
. Tenole-g0ursy weather and altimeter setting information.
RECOMVENDATIONS.,

1. Eophas{ze the need for rore discipline, crev coordination and
precisicn in the various ncn-precision Approaches,

Develop nev and more specific crew-concept procedures for all
non-precision approaches similar to the procedures being uysed on

the full ILS approaches. Following are some examples which
spparently are appropriate.

L &

Complete {n-range checklists and comprehensive f{nstrument

approach briefing prior to initfatiprg the approach. Careful
calculation of final approach ground speed,.

Extend landiag gear and epproach flaps and complete before-

land{ng checkli.> after intercepting iobound course and prior
Co FAF passage. Establish sliitude at the ninimu= recomcended
value 20 as to avoid subsequent hijh rates of descent.

Use established altimerer, flight {nstrument and varuing flag
cross-check procedures ‘ust prior to the Far.

Note FAF passage, start tizming acd proopily comuence pre-
determiued rate of desceat. Set landing flaps if appropriate.

Make alt{tude and course devtatfon callouts durfog finsl descent.

Carefully mon{tor tiring and descent so as to a1.ive at or
slightly above DA prior to th¢ »EY POINT (Normaily one mile
fron the runway threshold). The XEY POINT may be determined

by timiog (usually 30 seconds prior to MAP), by IME, by cross
bearing, or other type fix.

POSITIVELY monitor MDA limits and do aot descend belov until
the runvay environment {s {n sight and the si{rplane s in
position for & NORMAL approach to a landing. Assuming e EAT

f

’

f

!

Ry i)

K
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of 300’ to 400', thts should occur at the KEY PCINT and
approximitely one mile from the threshold.

Abandon the approach and execute the af{ssed doproach proced.re
Lf che approach s substacdard or {f 8. above 1s not possitie
It is NOT necessary to carry cul the timiag to the fical “ap,

3. Consider revising the instrusent procedures and approach plate
displey by establishing a KEY POINT FIX (XPF), approxi=ately ore
2{le frez the threshold or farther out vhera MCA and visidilizy

alnima are stove standard. The fix may be decernined by DvE, v
NDB, intersection, or by timing.

4. Calculate ard display on approach plates the tizning from FAy to the
Key Point Fix (RPF),

5. Caiculate and display on kpproach plates the recozrerded rate of
descent required on final asproach to reach MDA at or befcre “-e
KPF,

o e s e Sl - Mg
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RESPONSE T0 PETITION FOR RECONSIDERATION OF PROBABLE CAUSE

A Tine Pilets Assocmtion
Petition for Reconsideration of
Prooutre Cause
Areralt Aceident —Eastern Air Lines, Ine.,
Hocing 727-225, N883E,
Rualeigh, North Carolina, November 12, 1970
(NISB-AAR-T0-15)

RESPONSE 1O PETTIION FOR RECONSIDERATION

i wecordance with the Sufety Bourd's rules (49 CFR Purt 845), the National
Transportution Sufety Board hus entertuined a Petition for Reconsideration of its {indings,
#anadysis, and probable cause in the aviation ucecident involving Eastern Air Lines, Ine.,
Boeing ©27-7225, NBE3E, Ruleigh, North Cuaroling, on November 12, 1975. As & result of
its review of the Petition for Reconsideration, the Safety Board has granted the Petition
nosubstanmtjal part. The aviation wecident report hus been extensively revised to reflect
the relief grunted und to revise the probable cause of the accident.

On  May 19, 1970, the Safety Bourd determined that during the landing at
Raleigh-Durhum Airport in instrument meteorologicul conditions the instrument landing
svstem (ILS) approuch was uneventfu] until the airplane was about 100 feet above the
ground. The flighterew had the approach lights, the runway threshold lights, and the
runway lghts in sight., At that point, heavy rain moved across the approach path, and the
caplain, who wus flying the airplane, lost all ocutside visibility. The rate of descent
inereased, despite the application of increased thr:st, and the airplune struck the ground
282 feet short of the runway. The airplane bounced onto the runway and slid to a stop
4,13V feet past the runwav threshold. There were eight persons injured; one was injured
seriously.

When the report was sdopted, the Sufety Board deterinined that the probable cause
of the accident wus the pilot's failure to execute u missed approach when he lost sight of
the ranway environment in heavy rain below decision height.,

Iits petition, the Air Line Pilots Associativi addressed 10 issues relating te alleged
errors und omissions in the Bourd's eonclusions and aunalysis of the evidence. These isstes

nre addressed as follows:

I Lrrors in the flight data recorder (FDR) readout und analvsis.

The original flight data recorder group was reconvened to address the errors in
the FDR readout und anulysis alleged in the petition. The petitioner contends there was
an errer of 6.0075 inches in the reference line measurement on the FDR foi. ‘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, which 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 remuined essentiallv constant, a weave was detected in the foil
Measurements were taken at different locutions 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 origin 1
examination of the foil. With regard to issue No. 1, the Sarety Board's analysis shows that
there were no errors in the Board's original readout. As u result, the Safety Board
cencludes that there was no error in the reference line measurement on tihe foil.

The Saiety Board ugrees 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 ecrrention for pilot's
eye to static port vertical sepuration in the FDR rcadout. It is @ common misconception
that the air pressure sensed by one side of the tellows in a barometric altimeter is the
pressure at the static port end of the tube which is connected to the bellows. In ract, the
static pressure is sensed at the bellows. ‘The ace.dent airplane had & separate bellows in
the FDR for sensing altitude and there was oniy 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 tupe were reexamined geyed to the
FAA transeript times. There were two errors noted in the CVR transeript, 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 ecror relates to when "okay" was said by the first officer. The correct
time is 2001:27 not 2001:29. All other times arc correct within 1 second.

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

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

While the evidenee eostablishes 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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"That the airplane had a high angle of attack."

The Safety Board agrees that there was an increas” in angle of
attack during the last few seconds of flight based on the Safety
Boards analysis of the FDR and of the physical evidence at the
point of initial impact but cannot conclusively state that it was u
"high ungle of attack.”

{c} "That the aescent rate had been reduced.”

The Safety Board agrees, based on the Saiety Board's analysis of
the FDR and of the physical evidence at the point of initial impuact,
that the descent rate was reduced.

(d}  "That it was ruining extremely hard."

The Sufety Board agrees that the rair.fall was heavy in the vicinity
of the accident.

5

(e;  "That the wind was gusting.”

Witness statements and meteorological conditions support u
conciusion that there were gusting winds. However, the wind
values cannot be quantitied.

(f) "That all the above had occurred before the aireraft crossed the
localizer antenna."”

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

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

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

The sect.on of the petition which referrea to thiz subject also contained a
discussion of downdrufts and the body angle of the uirnlane. buoth of there issucs have
been addressed in the revised report in a manner closely paralieling the discussion in the
petition.

3. Failure 1o uncerstand limitations in _ability of crew/aircraft to exccule
missed approaches under adverse conditions.

In the reexamination of the evidence, the Safety Board determined that it is
likely therc wus insufficient time for the captain to perceive the situation and react to
the cffects of downdrafts and wind shear on the airplane’s performance and for the
airplane to respond and to arrest the airplane's descent. ‘the analysis appears in the
revised report,
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effect of heavy rain cannot be denied, and that it was a factor in the accident. Th:: ic
truc to the extent that no substantive rescarch 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 beforc 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 duta und that there is no experimental wind tunnel
or flight test data to support the resuits. The Safety Board recognizes that heavy rain hus
an effect on the thrust generation of turbojet engines, and that the meteorological
conditions associated with heavy ruin can affect airplane performance. However, it was
not possible in this accident to quantify the effeet of rain on the aerodynamic
performance of Flight 576. Upon completion of tne current research on this phenomenon,
the Safety Pouard 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 accident report and the supporting factual
information has indicated that the flighterew did monitor the flight instruments during

the instrument approach in a manner consistent with accepted procedures. The report has
been revised to reflect this conclusion, and n number of findings in the original repcii to

the contrary have been deleted.

The Air Line Pilots Association introduced four items as "new" evidence In its
petition. These items are uddressed as follows.

i. Air traffic 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 Safely Boards rules. However, the
Safety Bourd has reviewed this issue as a claim of an erroneous finding based on existing
evidence.

The local controller did engage in considerable extraneous conversution 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
l¢ sville raudio beacon came from Flight 576 and from an Ariny helicopter. The Army
helicopter did not relate new weather information to the controller, while Flight 576 did
comment on a storm in the arcu. The Safety Board does not agree that the controller
failed to comply with paragraph 1002 of ATC Handbook 7110.80, or that the extrancous
conversation before 2000:28 had un effect on the safety of Flight 576. ‘There was no
information availuble to the controller tc relate to Flight 576 which was not already
Known to the flighterew.

The local controller provided the flighterew with the revised airport visibility
of 1 3’4 miles at 2000:35, and subsequently raised the intensity of the runway lights to
step 3. There was a discussion between the tower controllers of the visibility between
2001:18 and 20062:07. At 2002:07, the visibility was stated os three-quarters of a mile.
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T'wo seconds later the accident occurred. 'The Safety Board does not agree that in the
2 seconds before the ueccident the locul 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 uirport, with the runway in sight.

The finnl 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 controlier, "Who's that last jet that
landed?" The Safety Bouard 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 ulurm. ‘The 2002:23 questioy 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 5376's identity.

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

2. [nadequacies of the aireraft windshield wiper system.

The petition states that the fourth puragraph of 4 letter dated March 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 ruin from the windshield of Flight 376.

The cited parugraph 4 of the letter merely offers a hypothesis without any
factual support. Although not mentioned in the petition, the tests mentioned in a second
ietter (dated March 24, 1976) appuarently are to be considered the fuctual 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 oeen modified with uppropriate Boeing Service Bulletins. Therefore, these
tests do not support uny conclusion about either a deficiency in the wiper system of
Flight 576 or a design deficiency on the B-727 wiper systein.

A statement in the lust pars¢raph of the March 2, 1976, letter is significant:
i rexds, "Ve intend to pursue all aspeets of this problem, and I will keep you posted.”
Since there wus 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. It there
was a deliciency 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 Aareh 2, 1976, letter. Further, Boeing has no records of complaints from
other operutors in the form of service reports on windshield wider deficiencies.

Although it is true thut insufficient tension of the wiper will provide less than
optimumn wiper blide performance, there wus no evidence to indicate that before the
airplane crushed wiper arm tension on the aceident airplane was less than speeified. The
only recent reporied presceident difficully with the wiper system on the aceident airplane
was on October 9, 1975, when the captain's wiper was recorded as ineffective. The wiper
raotor was changed on Cetober 13, 1975, and no further complaints were recorded.
Therefore, the presumption of proper wiper performance on Flight 376 must stand.




-85~

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 condition ¢{ 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, conclusions, 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 airplune's increased rate of descent and for the
airplane to respond before striking the ground short of the runway.

The Safety Board commendcs 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.




