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Aviation Investigation Final Report

Location: New York, New York Incident Number: DCA17IA020
Date & Time: October 27,2016, 19:42 Local Registration: N278EA
Aircraft: Boeing 737 7L9 Aircraft Damage: Minor
Defining Event: Runway excursion Injuries: 48 None

Flight Conducted Under:  Part 121: Air carrier - Non-scheduled

Analysis

Automatic terminal information service (ATIS) "Bravo" was current when the first officer, who was the
pilot flying, began to brief the instrument landing system approach for runway 22. The ATIS indicated
visibility 3 miles in rain, ceiling 1,500 ft broken, overcast at 2,200 ft, wind from 130° at 9 knots, and that
braking action advisories were in effect. The approach briefing included the decision altitude and visibility
for the approach and manual deployment of the speed brakes by the captain, with the captain stating
"you're gonna do these. I'm gonna do this" to which the first officer replied "[that] is correct." (The
airplane's automatic speed brake module had been deactivated 2 days before the incident and deferred in
accordance with the operator's minimum equipment list, which was appropriate).

The flight crew completed the approach briefing after descending through 18,000 ft mean sea level and
completed the landing checklist when the airplane was near the final approach fix. The airplane was
configured for landing with the autobrake set to 3 and the flaps set to 30°. ATIS information "Charlie"
was current at that time and indicated visibility 3 miles in rain, ceiling 900 ft broken, overcast at 1,500 ft,
and wind from 120° at 9 knots.

Flight data recorder (FDR) data and postincident flight crew statements indicate that the airplane was
stabilized on the approach in accordance with the operator's procedures until the flare. The airplane
crossed the runway threshold at 66 ft radio altitude at a descent rate of 750 ft per minute. When the airplane
had traveled about 2,500 ft beyond the runway threshold, its descent rate decreased to near zero, and it
floated during the flare. Its pitch attitude started to increase in the flare from 2.8° at a radio altitude of
about 38 ft, which is high compared to the 20 ft recommended by the Boeing 737 Flight Crew Training
Manual. Further, the first officer didn't fully reduce the throttles to idle until about 16 seconds after the
flare was initiated and after the airplane had touched down. The initiation of the flare at a relatively high
altitude above the runway and the significant delay in the reduction of thrust resulted in the airplane
floating down the runway, prompting the captain to tell the first officer to get the airplane on the ground,
stating "down down down down you're three thousand feet remaining."
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The airplane eventually touched down 4,242 ft beyond the runway threshold. According to the operator's
procedures, the touchdown zone for runway 22 was the first third of the 7,001-ft-long runway beginning
at the threshold, or 2,334 ft. Touchdown zone markers and lights (the latter of which extended to 3,000 ft
beyond the threshold) should have provided the flight crew a visual indication of the airplane's distance
beyond the threshold and prompted either pilot to call for a go-around but neither did. The point at which
the airplane touched down left only about 2,759 ft remaining runway to stop. The airplane's groundspeed
at touchdown was 130 knots.

The captain manually deployed the speed brakes about 4.5 seconds after touchdown and after the airplane
had traveled about 1,250 ft down the runway. Maximum reverse thrust was commanded about 3.5 seconds
after the speed brakes were deployed, and, with fully extended speed brakes and maximum wheel brakes
(which were applied at main gear touchdown) the airplane achieved increasingly effective deceleration.
Its groundspeed was about 35 knots when it entered the EMAS. With the effective deceleration provided
by the fully extended speed brakes, maximum wheel brakes, and reverse thrust, the flight crew would have
been able to safely stop the airplane if it had touched down within the touchdown zone.

The captain later stated that he had considered calling for a go-around before touchdown but the "moment
had slipped past and it was too late." He said that "there was little time to verbalize it" and that he instructed
the first officer to get the airplane on the ground rather than call for a go-around. He reported that, in
hindsight, he should have called for a go-around the moment that he recognized the airplane was floating
in the flare. The first officer said that he did not consider a go-around because he did not think that the
situation was abnormal at that time.

Training and practice improve human performance and response time when completing complex tasks. In
this case, the operator's go-around training did not include any scenarios that addressed performing go-
arounds in which pilots must decide to perform the maneuver rather than being instructed or prompted to
do so. Thus, the incident flight crew lacked the training and practice making go-around decisions, which
contributed to the captain's and first officer's failure to call for a go-around.

Following the incident, the operator incorporated go-around training scenarios in which flight crews must
decide to go around rather than being instructed to do so. The company's director of operations also stated
that the company has incorporated scenarios in which go-arounds are initiated from idle power and
rejected landings are performed after touchdown with the automatic speed brake inoperative. It also added
a training module emphasizing that "if touchdown is predicted to be outside of the [touchdown zone], go
around" and intended to require a go-around if landing outside of the touchdown zone were predicted. The
operator also intended to incorporate go-around planning into the approach briefing. Flight crews would
determine the cues for the touchdown zone using the airport diagram and decide at which point they would
initiate a go-around if the airplane had not touched down.

Given the known wet runway conditions and airplane manufacturer and operator guidance concerning
"immediate" manual deployment of the speed brakes upon landing, the captain's manual deployment of
the speed brakes was not timely. NTSB analysis of FDR data for previous landings in the incident airplane
determined an average of 0.5 second for manual deployment of the speed brakes. Using the same
touchdown point as in the incident, postincident simulations suggest that, if the speed brakes had been
deployed 1 second after touchdown followed by maximum reverse thrust commanded within 2 seconds,
the airplane would have remained on the runway surface. Therefore, the captain's delay in manually
deploying the speed brake contributed to the airplane's runway departure into the EMAS.
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During the landing roll, the captain did not announce that he was assuming airplane control, contrary to
the operator's procedures, and commanded directional control inputs that countered those commanded by
the first officer. The captain later reported that he had forgotten that an EMAS was installed at the end of
runway 22 and attempted to avoid the road beyond the runway's end by applying right rudder because he
thought it would be better to veer to the right. However, the first officer applied left rudder to maintain
alignment with the runway centerline and to counter the airplane pulling "really hard" to the right because
of the captain's inputs. The breakdown of crew resource management during the landing roll and the
captain's failure to call for a go-around demonstrated his lack of command authority, which contributed
to the incident.

At the time of the incident, EMAS training was not part of the operator's pilot training program, but such
training was added after the incident. The circumstances of this event suggest that the safety benefit of
EMASSs could be undermined if flight crews are not aware of their presence or purpose.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this incident to be:
The first officer's failure to attain the proper touchdown point and the flight crew's failure to call for a
go-around, which resulted in the airplane landing more than halfway down the runway. Contributing to
the incident were, the first officer's initiation of the landing flare at a relatively high altitude and his
delay in reducing the throttles to idle, the captain's delay in manually deploying the speed brakes after
touchdown, the captain's lack of command authority, and a lack of robust training provided by the
operator to support the flight crew's decision-making concerning when to call for a go-around.

Findings

Personnel issues Use of policy/procedure - Copilot
Personnel issues Use of policy/procedure - Flight crew
Personnel issues Lack of action - Flight crew

Aircraft Landing flare - Not specified
Personnel issues Delayed action - Copilot

Personnel issues Delayed action - Pilot

Personnel issues Decision making/judgment - Pilot
Organizational issues Recurrent training - Operator
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Factual Information

History of Flight

-
Landing-flare/touchdown Landing area overshoot

Landing-landing roll Runway excursion (Defining event)

**This report was modified on September 18, 2017. Please see the docket for this accident to view the
original report.**

On October 27, 2016, about 1942 eastern daylight time, Eastern Air Lines flight 3452, a Boeing 737-
700, N923CL, overran runway 22 during the landing roll at LaGuardia Airport (KLGA), Flushing,
Queens, New York. The airplane traveled through the right forward corner of the engineered materials
arresting system (EMAS) at the departure end of the runway and came to rest off the right side of the
EMAS. The 2 certificated airline transport pilots, 7 cabin crewmembers, and 39 passengers were not
injured and evacuated the airplane via airstairs. The airplane sustained minor damage. The charter flight
was operating under the provisions of 14 Code of Federal Regulations Part 121. Night instrument flight
rules conditions prevailed at the airport at the time of the incident, and an instrument flight rules flight
plan was filed for the flight, which originated at Fort Dodge Regional Airport (KFOD), Fort Dodge,
Iowa, about 1623 central daylight time.

The first leg of the trip began on October 14, 2016, and the captain and first officer were paired from

then to the incident. In postincident statements, the flight crew indicated that the captain was the pilot
monitoring (PM) for the incident flight, and the first officer was the pilot flying (PF). The first officer
reported that the autopilot and autothrottles were engaged beginning about 2,500 ft after their takeoff
from KFOD. Both pilots stated that the en route portion of the flight and the descent into the terminal
area were uneventful but they encountered moderate-to-heavy rain during the final 15 minutes of the

flight.

According to information from the airplane's cockpit voice recorder (CVR), the first officer partially
briefed the instrument landing system (ILS) approach for runway 13 beginning about 1848, indicating
an autobrake setting of 3 and a 30° flap setting. ATIS information "Bravo" was current at that time and
indicated visibility 3 miles in rain, ceiling 1,500 ft broken, overcast at 2,200 ft, wind from 130° at 9
knots, and that braking action advisories were in effect. About 1852, the first officer began briefing the
ILS approach for runway 22 after the captain clarified, based on the ATIS recording, that runway 13 was
being used for departures.

About 1902, as the airplane descended through 18,000 ft msl, the flight crew completed the approach
briefing for runway 22, with the same autobrake and flap setting as indicated earlier, as well as the
decision altitude and visibility required for the approach, the touchdown zone elevation, and a reference
speed (Vref) of 137 knots. ATIS information "Charlie" was current at that time and indicated visibility 3
miles in rain, ceiling 900 ft broken, overcast at 1,500 ft, and wind from 120° at 9 knots.

The flight crew also discussed the captain manually deploying the speed brakes (the airplane's automatic
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speed brake module had been deactivated 2 days before the incident and deferred in accordance with the
company's minimum equipment list (MEL), with corrective action scheduled for November 4, 2016). In
reference to the manual deployment of the speed brakes, the captain stated at 1902:44.5 "you're gonna
do these. I'm gonna do this" to which the first officer replied "[that] is correct.”

About 1927, the flight was provided vectors to the final approach course for the ILS approach to runway
22. About 1936, the flight was cleared for the approach. The first officer then called for the landing gear
to be extended and the flaps set at 15°. About 1937, the captain stated that the localizer and glideslope
were captured. About 1938, as the airplane neared the final approach fix, the flight crew completed the
landing checklist and configured the airplane for landing, with flaps set to 30°.

The CVR indicates that the captain pointed out the approach lights about 1939. The first officer
reported, and flight data recorder (FDR) data indicate, that about 1940:12, he disconnected the autopilot
when the airplane's altitude was about 300 ft radio altitude, as required by Eastern Air Lines standard
operating procedure. FDR data indicate that the first officer disconnected the autothrottles about
1940:19.

FDR data indicate that, shortly after the first officer disconnected the autopilot and autothrottles (about
300 ft radio altitude), the airplane began to increasingly deviate above the glideslope beam and crossed
the threshold at a height consistent with the threshold crossing height of the VGSI, which was not
coincident with the glide slope beam. CVR data indicate that between 1940:35 and 1940:46, the
enhanced ground proximity warning system alerted the decreasing altitude in increments of 10,
beginning at 50 ft. The pitch attitude started to increase in the flare from 2.8° at a radio altitude of about
38 ft. After the 20-ft alert, the captain stated "down" at 1940:43.3. After the 10-ft alert, the captain
stated, "down down down down you're three thousand feet remaining" at 1940:46.6. There was no
callout of spoilers or thrust reversers during the rollout on the CVR.

FDR data and performance calculations indicate that the airplane crossed the runway threshold at a radio
altitude of 66 ft, with an increasing glideslope deviation and a descent rate of about 750 ft per minute.
When the airplane had traveled about 2,500 ft beyond the runway threshold, its descent rate decreased to
near zero, and it floated before touching down. The captain later reported that the descent to the
touchdown zone was normal until the flare. He stated that the airplane floated initially in the flare, which
prompted the captain to tell the first officer to "get it down."

The first officer recalled hearing the captain's instruction to "put [the airplane] down" during the flare
but was not certain how far down the runway the airplane touched down. FDR data indicate that, at
1940:51.8, the airplane's main landing gear touched down; maximum manual wheel brakes were applied
at main gear touchdown. The throttles were not fully reduced to idle until about 16 seconds after the
flare was initiated, and after the airplane had touched down. The touch down point was about 4,242 ft
beyond the threshold of the 7,001-ft-long runway. The nose gear initially touched down about 2 seconds
after the main landing gear but rebounded into the air due to aft control column input. The nose gear
touched down a second and final time at 1940:56.8.

The captain reported that, as briefed, he manually deployed the speed brakes, which FDR data indicate

were manually extended to full at 1940:56.3, about 4.5 seconds after the main landing gear touched
down and the airplane had traveled about 1,250 ft farther down the runway from the touchdown point.
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At 1940:59.8, when the airplane had traveled about 1,650 ft down the runway from the touchdown point
(and 5,892 ft from the threshold), maximum reverse thrust was commanded. The captain reported that he
saw the end of the runway approaching and began to apply maximum braking, as well as right rudder
because he thought it would be better to veer to the right rather than continue straight to the road beyond
the end of the runway.

The first officer reported that the captain did not, as required in the operator's procedures, tell him that
he was attempting to brake and steer the airplane during the landing rollout, and no such callout is
recorded on the CVR. The first officer stated that the airplane was pulling to the right "really hard,"
which prompted him to apply left rudder. He reported that the left rudder input was counter to his
expectation due to a 9-knot crosswind from the left, which he expected to counteract with right rudder
input. He attempted to maintain alignment with the runway centerline by applying left rudder and
overriding the autobrakes with pressure on the brake pedal.

At 1941:08.3, the CVR recorded the sound of rumbling, consistent with the airplane exiting the runway.
The airplane then entered the EMAS about 35 knots groundspeed and came to rest 172 ft beyond the end
of the runway and to the right of the EMAS. Review of the CVR recording revealed that, after the
airplane came to a stop, the first officer twice remarked that they should have conducted a go-around,
and the captain agreed. The first officer later reported that he did not believe the approach or landing
were abnormal at the time. The captain later stated that he should have called for a go-around when the
airplane floated during the flare.

Pilot Information

Certificate: Airline transport Age: 58,Male
Airplane Rating(s): Single-engine land; Multi-engine Seat Occupied: Left
land
Other Aircraft Rating(s): None Restraint Used: 5-point
Instrument Rating(s): Airplane Second Pilot Present: Yes
Instructor Rating(s): Airplane multi-engine; Airplane Toxicology Performed: No
single-engine
Medical Certification: Class 1 Without Last FAA Medical Exam: July 20,2016
waivers/limitations
Occupational Pilot: Yes Last Flight Review or Equivalent: September 15, 2016
Flight Time: 21000 hours (Total, all aircraft), 2500 hours (Total, this make and model), 15000 hours (Pilot In

Command, all aircraft), 150 hours (Last 90 days, all aircraft), 35 hours (Last 30 days, all aircraft),
15 hours (Last 24 hours, all aircraft)
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Co-pilot Information

Certificate: Airline transport Age: 48,Male
Airplane Rating(s): Single-engine land; Multi-engine Seat Occupied: Right

land
Other Aircraft Rating(s): None Restraint Used: 5-point
Instrument Rating(s): Airplane Second Pilot Present: Yes
Instructor Rating(s): Airplane multi-engine; Airplane Toxicology Performed: No

single-engine
Medical Certification: Class 1 With waivers/limitations Last FAA Medical Exam: October 11,2016
Occupational Pilot: Yes Last Flight Review or Equivalent: February 2,2016
Flight Time: 6400 hours (Total, all aircraft), 220 hours (Total, this make and model), 3100 hours (Pilot In

Command, all aircraft), 80 hours (Last 90 days, all aircraft), 35 hours (Last 30 days, all aircraft),
7 hours (Last 24 hours, all aircraft)

The Captain

The captain, age 58, held an airline transport pilot (ATP) certificate with a rating for airplane single- and
multiengine land with commercial privileges, with type ratings on the Boeing 737, DC-10, DC-8, and
MD-11, Bombardier CL-65, BAE Systems HS-114, and Lockheed Martin L-188. He also held a Federal
Aviation Administration (FAA) first-class medical certificate dated July 20, 2016, with a limitation for
glasses or corrective lenses for near and intermediate vision. He was hired by Eastern Air Lines in June
2015 as a first officer and upgraded to captain in February 2016, when he received captain leadership
training. At the time of the incident, he was based in Miami, Florida.

Before joining Eastern Air Lines, the captain was a pilot at Centurion Cargo, where he was hired as a
first officer on the DC-10 in 2005 and subsequently upgraded to captain on the MD-11 in 2010.
According to Eastern Airlines personnel records, the captain had 20,638 hours of flight experience,
14,767 hours pilot-in-command (PIC) time, with 3,000 hours on 737s and 202 hours as PIC on 737s. He
flew 75 hours, 28 hours, and 11 hours during the 90-, 30-, and 7-day periods, respectively, preceding the
incident. He also reported flying 1.5 hours during the 24-hour period before the incident.

His most recent 737 proficiency check occurred March 16, 2016. A review of FAA records found no
prior accident, incident, or enforcement actions.

72-Hour History

On Monday, October 24, the captain flew from Indianapolis, Indiana, to Charlotte, North Carolina;
Charlotte to Greensboro, North Carolina; and Greensboro to Indianapolis, arriving at 2119 EDT. He
went to bed about 0030 EDT and slept until 1100 EDT.

On Tuesday, October 25, he and the first officer flew commercially to Salt Lake City, Utah, via

Minneapolis, Minnesota. After arriving about 1700 mountain daylight time (MDT), he went to dinner
with his son. He watched television for about an hour and went to sleep about 2230 MDT.
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On Wednesday, October 26, he slept until 0800 MDT and went to breakfast about 1000 MDT. He met
his son briefly in the morning and flew from Salt Lake City to Colorado Springs, Colorado, then
Colorado Springs to Omaha, Nebraska. He was off duty at 2356 CDT and went to bed about 0130 CDT
on October 27.

On Thursday, October 27, he awoke about 0830 CDT. He reported having no difficulties sleeping that
night and stated that, when he awoke, he felt as rested as could be expected with "normal flying" 14 days
into a trip (the first leg of the captain's trip began on October 14). He took a shuttle to the airport about
1000 CDT. He flew to KFOD from which he departed for the incident flight to KLGA.

The First Officer

The first officer, age 49, held an ATP certificate with a rating for airplane single- and multiengine land
with commercial privileges and with type ratings on the Boeing 737, Cessna Citation CE-500, and
Embraer ERJ-170 and ERJ-190. He also had an FAA first-class medical certificate dated October 11,
2016, with a limitation for glasses for near vision. His date of hire with Eastern Air Lines was December
1, 2015. At the time of the incident, he was based in Miami, Florida.

Prior to Eastern Air Lines, he was employed by Republic Airlines as a pilot flying the ERJ-170. In 2007,
he began working as a flight instructor, which he did for about 5 years. He began flight training in 2002.
According to Eastern Airlines personnel and FAA records, the first officer had 6,200 hours of flight
experience, 3,137 hours PIC time, and 225 hours on 737s. He flew 57 hours, 35 hours, and 11 hours
during the 90-, 30-, and 7-day periods, respectively, preceding the incident. He also reported flying 1.5
hours during the 24-hour period before the incident.

The first officer's most recent 737 proficiency check occurred February 2, 2016. A review of FAA
records found no prior accident, incident, or enforcement actions.

72-Hour History

On Monday, October 24, the first officer had a 31-hour rest period in Indianapolis that ended at 1530
EDT. He flew from Indianapolis to Charlotte, Charlotte to Greensboro, and Greensboro to Indianapolis.
He reported sleeping well that night but did not indicate when he went to bed.

He awoke between 0815 to 0830 EDT on Tuesday, October 25. He flew from Indianapolis to Salt Lake
City arriving about 1641 MDT. He estimated he went to bed between 0130 and 0200 MDT on October
26.

On Wednesday, October 26, he had a report time of 1540 MDT and flew from Salt Lake City to
Colorado Springs then to Omaha. He went to bed around 0100 CDT on October 27.

He estimated that he awoke between 0815 to 0830 CDT on Thursday, October 27, and ate breakfast. He
could not recall the quality of his rest the night before the incident. He remained in the hotel after
breakfast and went to the gym, worked out, and did laundry. He then showered and departed for the
airport. He operated the flight to KFOD then departed on the incident flight to KLGA.
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Aircraft and Owner/Operator Information
_______________________________________________________________________________________________________________________________________|

Aircraft Make: Boeing Registration: N278EA

Model/Series: 737 7L9 7L9 Aircraft Category: Airplane

Year of Manufacture: 1998 Amateur Built:

Airworthiness Certificate: Transport Serial Number: 28006

Landing Gear Type: Retractable - Tricycle Seats: 64

Date/Type of Last September 21,2016 Certified Max Gross Wt.: 154500 Ibs

Inspection: Continuous airworthiness

Time Since Last Inspection: Engines: 2 Turbo fan

Airframe Total Time: 48179.42 Hrs at time of Engine Manufacturer: CFM INTL.
accident

ELT: C126 installed Engine Model/Series: CFM56-7B

Registered Owner: Willis Lease Rated Power: 22000 Lbs thrust

Operator: Eastern Airlines Group, Inc., Operating Certificate(s) Supplemental

Held:
Operator Does Business As: Operator Designator Code: 29EA

The Boeing 737-700 airplane, serial number 28006, was manufactured May 15, 1998, and equipped with
two CFM International CFM56-7B22 engines. At the time of the incident, the airplane had accumulated
48,179 hours of operation, the No. 1 (left) engine had 34, 671 hours, and the No 2. (right) engine had
20,456 hours.

The airplane was equipped with an auto speed brake system that, when armed, automatically deployed
the spoilers after touchdown to reduce the airplane's lift and increase the effectiveness of the wheel
brakes. Alternatively, the flight crew could use the speed brake lever to deploy the spoilers manually. As
previously mentioned, the system's automatic mode was inoperative; maintenance records indicate that a
ground spoiler did not automatically deploy during a previous landing. The status of the automatic mode
was indicated by a paper sticker wrapped around the base of the speed brake handle. In addition, the
amber SPEED BRAKE DO NOT ARM light above the captain's right display unit illuminated when the
automatic mode was unavailable. The flight crew's paperwork for the flight contained the procedures for
the MEL item (see Organization and Management Information for more information).

Each engine was equipped with a hydraulically operated thrust reverser, which consisted of left and right
translating sleeves. Reverse thrust was produced by aft movement of the reverser sleeves, which caused
blocker doors to deflect fan discharge air forward through fixed cascade vanes. According to
manufacturer guidance, thrust reversers are manually deployed after touchdown to slow the airplane,
reducing stopping distance and brake wear.

The autobrake system, which is part of the airplane's hydraulic brake system, monitored the airplane's
deceleration after landing and metered hydraulic pressure (via the antiskid/autobrake control unit) to the
brakes to achieve the level of deceleration selected by the autobrake select switch. The switch on the
incident airplane was found positioned at "3." A manual brake application by either flight crewmember
would override and disarm the autobrake system.
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The airplane's antiskid system controlled the brakes to prevent the wheels from skidding during braking
action. An antiskid transducer was located in each main landing gear axle to provide the system with
rotational wheel speed. The system monitored the speed and metered hydraulic pressure to each brake to
prevent skidding (see the Tests and Research section for additional information on this system).

Weight and Balance

Eastern Air Lines used the Jeppesen JetPlanner and a nomograph as the primary means of producing
weight and balance and performance data for each flight. In accordance with the operator's procedures,
following the calculations, flight crews loaded weight and balance information into the airplane's flight
management system. Flight 3452 landed with a gross weight of about 116,560 pounds and a center of
gravity (CG) of about 21.5 inches. According to operator and manufacturer guidance, the maximum
landing weight as 129,000 pounds and the CG range was 10 to 28 inches.

Meteorological Information and Flight Plan

Conditions at Accident Site: Instrument (IMC) Condition of Light: Night

Observation Facility, Elevation: LGA,22 ft msl Distance from Accident Site: 1 Nautical Miles

Observation Time: 01:26 Local Direction from Accident Site: 224°

Lowest Cloud Condition: Visibility 2.5 miles

Lowest Ceiling: Overcast / 700 ft AGL Visibility (RVR):

Wind Speed/Gusts: 7 knots / Turbulence Type / None
Forecast/Actual:

Wind Direction: 40° Turbulence Severity /
Forecast/Actual:

Altimeter Setting: 30.03 inches Hg Temperature/Dew Point: 13°C/12°C

Precipitation and Obscuration:

Departure Point: Fort Dodge, IA (FOD ) Type of Flight Plan Filed: IFR
Destination: New York, NY (LGA) Type of Clearance: IFR
Departure Time: 16:23 Local Type of Airspace: Class B

At 1851 EDT, (ASOS) at KLGA reported the wind from 090° true at 9 knots, visibility of 3 statute miles
(sm), moderate rain, ceiling broken at 900 ft agl, overcast clouds at 1,500 ft agl, temperature of 13°C
and a dew point temperature of 11°C, and altimeter setting of 30.14 inches of mercury. Remarks
included: surface visibility of 4 sm, precipitation accumulation of 0.14 inch since 1751 EDT.

At 1951 EDT, KLGA ASOS reported the wind from 100° true at 10 knots with gusts to 15 knots,
visibility of 3 sm, moderate rain, mist, ceiling overcast at 1,000 ft agl, temperature of 13°C and a dew
point temperature of 12°C, and an altimeter setting of 30.10 inches of mercury. Remarks included:
surface visibility of 4 sm, precipitation accumulation of 0.32 inch since 1851 EDT, precipitation
accumulation of 0.61 inch during previous 3 hours.
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Airport Information
_____________________________________________________________________________________________________________________________________|

Airport: New Yor La Guardia LGA Runway Surface Type: Concrete
Airport Elevation: 22 ft msl Runway Surface Condition:  Wet
Runway Used: 22 IFR Approach: ILS
Runway Length/Width: 7001 ft / 150 ft VFR Approach/Landing: None

KLGA is located about 8 miles east of Manhattan in the borough of Queens and is operated by the Port
Authority of New York and New Jersey. The airport has an elevation of 22 ft and borders Flushing Bay
and Bowery Bay. KLGA has two intersecting runways, 4/22 and 13/31, which were extended over water
to their present length and width in 1966. Runway 22 was 7,001 ft long and 150 ft wide with a
touchdown zone elevation of 12.4 ft mean sea level and a grooved paved surface constructed of asphalt
and concrete. The runway had 7,001 ft of landing distance available. The ILS glideslope beam
intersected the runway 1,022 ft from the threshold, leaving 5,979 ft of runway remaining.

Touchdown zone markers on runway 22 were positioned 500; 1,200; 2,000; and 2,500 ft from the
threshold. Touchdown zone lights—two rows of steady burning white transverse light bars—ran
symmetrically about the runway centerline from 100 ft beyond the threshold to 3,000 ft beyond the
threshold, and lighted signs indicating remaining runway distance were placed at 1,000-foot increments
from the runway end. The runway was also equipped with edge lights, centerline lights (which were out
of service at the time of the incident), runway end identifier lights, and a four-light PAPI located on the
right side of the runway with an ILS glideslope of 3.0° and a threshold crossing height of 52 ft. The
visual glideslope indicator angle was 3.0° with a threshold crossing height of 67 ft (as mentioned
previously, the visual glideslope indicator and the ILS were not coincident).

A 272-ft-long by 170-ft-wide EMAS was set back about 30 ft from the end of runway 22; it was
originally installed in 2005 and replaced in 2014. The EMAS used crushable material designed to
decelerate and stop an aircraft, traveling up to 80 mph (about 69.5 knots), that overruns the runway. This
technology was developed and implemented to improve safety at airports where the full 1,000-ft runway
safety area beyond a runway's end could not be obtained due to a lack of available land or obstacles,
such as bodies of water, highways, railroads, populated areas, or terrain with a severe dropoff.

According to an FAA fact sheet (https://www.faa.gov/news/fact _sheets/news_story.cfm?newsld=13754;
accessed June 6, 2017), as of November 2016, there have been 11 incidents in the United States—in
addition to the event involving flight 3452—in which an EMAS has safely stopped an overrunning
aircraft, with a total 247 passengers and crewmembers on board.

Wreckage and Impact Information

Crew Injuries: 11 None Aircraft Damage: Minor

Passenger 37 None Aircraft Fire: None

Injuries:

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 48 None Latitude, 40.769165,-73.885002
Longitude:
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As a result of the airplane's travel through the EMAS, pulverized EMAS material (a gray, powdery
residue) was noted on portions of the airplane's exterior during postincident examination. The lower and
forward portions of the airplane—fuselage, landing gear, and antennas—were coated with a dried
residue resulting from the mixture of the EMAS material and rainwater. In addition, pieces of a matting
material used in the EMAS were found in various locations on the airplane.

No damage or anomalies were noted during the visual examination of the nosewheel landing gear and
associated assemblies. A preliminary visual examination of the main landing gear strut, doors,
assemblies, associated hydraulic lines, and antiskid components did not reveal evidence of physical
damage. However, after the airplane was cleaned of EMAS debris and the main landing gears were
retracted, damage was noted on the underside of each gear strut. The operator indicated that the lower
wire bundle support brackets for the left and right main landing gear were both damaged, as well as the
wire conduit sleeve on the left main landing gear.

Each of the four main wheel tires showed cut damage in addition to normal wear. None of the observed
cuts were deep enough to reach the tire treads. No flat spots or other evidence of hydroplaning was
noted on any of the tires. Examination of the four brake assemblies found no evidence of damage or
hydraulic leaks. No evidence of a hydraulic power malfunction or damage to any of the visible hydraulic
lines was noted.

Both engines showed evidence of EMAS material and matting on the engine inlet and internal
components. The No. 1 engine sustained fan blade damage, including four blades bent in the direction
opposite of rotation, at the tip corner. No visible blade damage was noted on the No. 2 engine. Visual
examination of the thrust reversers found no preincident anomalies. The operator later reported that,
after cleaning and deploying the thrust reversers, damage was found on the inboard thrust reverser
sleeves and blocker doors for both engines.

Examination of the speed brake control components on the incident airplane noted the speed brake

handle positioned full forward. All spoiler panels, including the ground spoilers, were found in the down
or retracted position. No damage was noted to any of the ground spoilers.

Communications
|

No problems with communications equipment were reported.

Flight recorders
_________________________________________________________________________________________________________________________________|
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The airplane was equipped with a cockpit voice recorder (CVR) and a flight data recorder (FDR). Both
recorders were removed from the airplane and retained by the NTSB for further examination and
readout at the NTSB's Recorder Laboratory in Washington, DC. The recorders showed no signs of
damage.

Cockpit Voice Recorder

The CVR, a Honeywell 6022, serial number 3452, was a solid-state CVR that recorded 120 minutes of
digital audio. It was played back normally without difficulty and contained excellent quality audio
information. The recording was transcribed in two parts focusing on the en route approach briefing and
the approach, landing, and events thereafter until the end of the recording. Part one began at 18:48:06
EDT, when flight 3452 was en route at FL390, and continued until 1902:52 EDT. Part two began at
1918:01 EDT and ended at 1948:32 EDT (the end of the recording). The transcript and additional
information about the recording are included in the CVR Group Chairman's Factual Report.

Flight Data Recorder

The FDR, a Honeywell 4700, serial number SSFDR-16936, recorded airplane flight information in
digital format using solid-state flash memory as the recording medium. The FDR could record a
minimum of 25 hours of flight data and was configured to record 256 12-bit words of digital information

every second. The FDR was designed to meet the crash-survivability requirements of Technical
Standard Order C-124.

Data from the FDR were extracted normally. The event flight was the last flight of the recording, and its
duration was about 2 hours and 19 minutes. Details of the FDR evaluation are available in the FDR
Specialist's Factual Report.

Medical and Pathological Information

Eastern Air Lines conducted drug and alcohol testing for both pilots about 6 hours after the
incident. Test results were negative for alcohol and major drugs of abuse.

Tests and Research
|

An analysis of the FDR data performed by Boeing and reviewed by the NTSB showed that the airplane
was in a turbulent atmosphere with an increasing tailwind as it approached runway 22. At touchdown,
the tailwind was about 10 knots (which is the maximum specified in the Boeing 737 Flight Crew
Operations Manual), and the airplane's airspeed was 123 knots, its groundspeed was 130 knots, and its
sink rate was 3.3 ft per second. Boeing's analysis indicated that (the eventual) full deflection of the speed

Page 13 of 23 DCA171A020



brakes, maximum wheel brakes, and maximum reverse thrust provided effective deceleration. From the
time the nose gear touched down to the time the airplane entered the EMAS, the airplane's braking
coefficient varied between 0.2 and 0.4. The increasing left control wheel input, which reached 50° by
1941:09, reduced the spoiler deflections on the right wing, in accordance with the airplane's design.

Boeing conducted a simulation of the airplane's stopping performance at the request of the NTSB. The
simulation revealed that, had the speed brakes been manually deployed within 1 second of touchdown
(the criteria for automatic deployment), followed by thrust reverser deployment 7 seconds later, the
airplane's CG would have remained on the runway surface and only the nose of the airplane would have
exited the runway surface. If, in addition to the prompt deployment of the speed brakes, the thrust
reversers had been deployed about 2 seconds (instead of 7 seconds) after manual speed brake
deployment, the entire airplane would have remained on the runway surface. NTSB review of FDR data
for previous landings of the incident airplane determined an average of 0.5 second for manual
deployment of the speed brake.

The autobrake and antiskid systems were tested and no faults were found. In addition, no pre-existing
faults were recorded.

Organizational and Management Information
_________________________________________________________________________________________________________________________________|

Company Overview and Management Organization

Eastern Air Lines, Inc., received certification to operate as a Part 121 supplemental carrier on May 15,
2015. Subsequently, Eastern Air Lines began scheduled charter services to Havana and four other cities
in Cuba. Before the incident, the airline also launched charter service to other Latin American and
Caribbean destinations. The airline's sole base of operations was at Miami International Airport, Miami,
Florida, at the time of the incident. It employed 64 pilots and had a fleet of five Boeing 737 airplanes,
including the incident airplane; the other four airplanes were Boeing 737-800 series.

The airline's vice president of flight operations was responsible for the flying operations of the airline,
flight crew training, the operations control center (OCC), and ground operations. The chief pilot,
manager of flight operations training, director of inflight, OCC director, manager of flight standards, and
manager of charter operations all reported to the vice president of flight operations.

At the time of the incident, Eastern Air Lines' director of safety and security reported directly to the
chief executive officer and was the only staffed position in the safety department. The director of safety
and security had been hired about 2 weeks before the incident and was in the process of being trained by
his predecessor, who had held the position from 2013 until September 2016. While he was being trained,
the vice president of regulatory compliance served as the acting director of safety and security.

According to the vice president of flight operations and the manager of flight operations training, the

Boeing 737 Flight Crew Training Manual and the Boeing 737 Flight Crew Operations Manual were
used as the airline's systems training material and procedures manual, respectively.

Page 14 of 23 DCA171A020



Safety Management

The FAA approved Eastern Air Lines' safety management system (SMS) implementation plan in
February 2016. The first segment of implementation included administering the SMS implementation
plan and developing a tool (Aviation Resource Management Solutions) that was designed to help the
company with safety risk assessment, assurance, and risk management. The former director of safety
and security stated that, at the time of the incident, the first segment of the implementation was not fully
realized and they were working toward an October 30, 2016, full implementation date.

Crew Resource Management (CRM) and EMAS Training

The manager of flight operations training at the time of the incident was also a check airman. He had
been manager of training for about 1.5 years and had been with the company for 2 years.

The airline provided three courses on CRM: new hire, captain's upgrade, and recurrent. The new hire
CRM course consisted of a 2-hour segment covering CRM background, communications processes and
decision behavior, team building and leadership, workload management and situational awareness,
individual factors and stress reduction, and error management. The upgrade training included 1 day of
ground school in which 1 hour was dedicated to CRM. Upgrade training also incorporated a captain's
leadership course that included content on the captain's authority, briefings, workload management, and
sterile cockpit procedures in accordance with 14 CFR 121.542, "Flight Crewmember Duties." The
recurrent training included a 3.5-day ground school for captains and first officers in which 1 hour was
devoted to CRM training. All courses were taught using presentation slides, open discussion, and videos
created by contracted training organizations.

The captain reported after the incident that he believed he and the first officer were working well as a
crew during the trip. He stated that he did not call for a transfer of controls during the landing rollout
and that, in hindsight, he should have. He further mentioned that he thought it was "OK" for both
crewmembers to be applying brakes. The first officer reported a "lack of communication" during the
landing rollout because the captain did not say that he was taking control of the airplane. Another
Eastern Air Lines first officer who had flown with the captain before the incident described the captain's
CRM as "good."

At the time of the incident, EMAS training was not part of Eastern Air Lines' pilot training program.
The captain stated during postincident interviews that he had forgotten that an EMAS was installed at
the end of runway 22, that he had read about the systems, but had not had any training on them.

FAA Oversight

The former FAA principal operations inspector (POI) stated that he had been assigned to Eastern Air
Lines before the company received its operating certificate. He stated that his duties included, most
critically, surveillance and reviewing the airline's manuals, including any changes to the manuals. He
traveled to the airline's headquarters about once or twice a week. He also stated that he interacted most

with the operations management, director of safety and security, and the CEO.

The former director of safety and security stated that during his time at Eastern Air Lines, he "seldom"

Page 15 of 23 DCA171A020



interacted with the FAA POI or other FAA personnel. Other management personnel stated they
interacted with the FAA daily or multiple times per week, via telephone, e-mail, or in person at the
FAA's office or at Eastern Air Lines' office. The manager of flight operations training stated that he did
not directly interact with the POI and usually went through the vice president of flight operations or the
chief pilot. The vice president of flight operations stated that they had been assigned a new POI 5
months before the incident and that the interaction with the new POI was "really great."

The FAA POI at the time of the incident reported that he mostly communicated with Eastern Air Lines'
director of flight operations and chief pilot but had also communicated with the director of flight
training. He categorized the communication as "very good." He added that Eastern Air Lines was the
only certificate he managed and that FAA resources were limited such that they only had one person in
the office who was able to conduct checkrides in the Boeing 737. He estimated that he was at Eastern
Air Lines' operations a "couple of times a week;" however, he had not taken part in Eastern Air Lines'
pilot training. He also stated that the training in the manual for a go-around was similar to the syllabus
used by other airlines, and he "assumed" that they did some go-around training in the flare and some
training in low visibility. The POI stated that, following the incident, he and Eastern Air Lines
management had discussed training go-arounds once the airplane was on the ground and that further
discussion was needed.

Operational Procedures and Guidance

Missed Approach/Go-Around, Rejected Landing Guidance

Stabilized Approach Procedures. Stabilized approach criteria for precision approaches in IMC are
defined in chapter 9, "Flight Policies—Phase of Flight" of the Eastern Air Lines Flight Operations
Manual (FOM) and are described as follows: WARNING: DO NOT ATTEMPT TO LAND FROM
AN UNSTABILIZED APPROACH. THE DECISION TO GO AROUND IS NOT AN
INDICATION OF POOR JUDGMENT, BUT RATHER GOOD JUDGMENT.

Precision Approaches in IMC

The aircraft should be stabilized no lower than 1000' above touch down zone elevation (TDZE).

Flight Parameters

To be stabilized, all of the following conditions must be achieved prior to, or upon, reaching this
stabilization height:

e The aircraft is on the correct lateral flight plan.

e The aircraft is in the desired landing configuration.

e The thrust is stabilized above idle, to maintain the target speed on the desired glidepath.
e No excessive flight parameter deviation.
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If the aircraft is not stabilized on the approach path in landing configuration, at 1000 feet (above TDZE)
in instrument conditions, or at 500 feet (above TDZE) in visual conditions, a go-around must be
initiated.

If an aircraft is not stabilized as described in Stabilized Approach or Flight Parameters, a go around
should be initiated.

Missed Approach Procedures. In postincident interviews, Eastern Air Lines management stated that
go-arounds were trained as missed approaches and that training for rejected landings included scenarios
such as an aircraft or vehicle still being on the runway. At the time of the incident, pilots were trained to
initiate rejected landings around 50 ft agl and were prompted by a simulated ATC instruction. At the
time of the incident, Eastern Air Lines did not teach go-arounds being initiated after the airplane
contacted the runway.

The Eastern Air Lines FOM, Section 9.11 "Landing or Go-Around" stated in part:

Execute a missed approach when:

e Arrival at the MAP or DH and visual reference to the runway environment is insufficient to complete
the landing

¢ A safe landing is not possible.

e Instructed by ATC

During interviews with other Eastern Air Lines pilots, a few stated that they had conducted go-arounds
while line flying. One stated that it was due to low visibility and another pilot stated that he had
performed the maneuver after being instructed by ATC to go around due to insufficient distance from a
preceding aircraft.

Rejected Landing Procedures. The FOM 9.11.5 provided the following table for conducting a rejected
landing:

Step Action

In the event of a rejected landing:

1 Execute the rejected landing procedure as listed on the Jeppesen Airport page.
MOTE: If no rejected landing procedure is listed, then follow ATC instructions.

2 Maotify ATC as soon as practical, and

3 Remain clear of clouds.

Speed Brakes
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The Boeing 737 Flight Crew Training Manual, Chapter 6, "Landing" provided the following
information on the use of speed brakes:

Unless speed brakes are raised after touchdown, braking effectiveness may be reduced initially as much
as 60%, since very little weight is on the wheels and brake application may cause rapid antiskid
modulation.

Normally, speed brakes are armed to extend automatically. Both pilots should monitor speed brake
extension after touchdown. In the event auto extension fails, the speed brakes should be manually
extended immediately.

Minimum Equipment List Operations Procedure

The operations procedure on the MEL for the inoperative automatic speed brake module stated the
following:

Prior to takeoff, make sure that the speed brake lever is in the full down detent.
Base landing performance on manual speed brakes.

Extend speed brakes manually for rejected takeoff or landing. ...

For landing, use the SPEED BRAKE DO NOT ARM non-normal checklist.

The SPEED BRAKE DO NOT ARM non-normal checklist in the Eastern Air Lines QRH states, in part,
the following:

Do not [emphasis in original] arm the speed brakes for landing. Manually deploy the speed brakes
immediately upon landing. Increased force may be needed to move the SPEED BRAKE lever to the UP
position.

Autobrake Setting

The Boeing 737 Flight Crew Training Manual, Chapter 6 "Landing" provided the following information
on the autobrake system:

Use of the autobrake system is recommended whenever the runway is limited, when using higher than
normal approach speeds, landing on slippery runways, or landing in a crosswind.

For normal operation of the autobrake system select a deceleration setting. Settings include:

e MAX: Used when minimum stopping distance is required. Deceleration rate is less than that produced
by full manual braking
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¢ 3: Should be used for wet or slippery runways or when landing rollout distance is limited. If adequate
rollout distance is available, autobrake setting 2 may be appropriate
e | or 2: These settings provide a moderate deceleration suitable for all routine operations.

Experience with various runway conditions and the related airplane handling characteristics provide
initial guidance for the level of deceleration to be selected.

Immediate initiation of reverse thrust at main gear touchdown and full reverse thrust allow the autobrake
system to reduce brake pressure to the minimum level. Since the autobrake system senses deceleration
and modulates brake pressure accordingly, the proper application of reverse thrust results in reduced
braking for a large portion of the landing roll.

The importance of establishing the desired reverse thrust level as soon as possible after touchdown
cannot be overemphasized. This minimizes brake temperatures and tire and brake wear and reduces
stopping distance on very slippery runways.

The use of minimum reverse thrust as compared to maximum reverse thrust can double the brake energy
requirements and result in brake temperatures much higher than normal.

After touchdown, crewmembers should be alert for autobrake disengagement annunciations. The PM
should notify the PF anytime the autobrakes disengage.

If stopping distance is not assured with autobrakes engaged, the PF should immediately apply manual
braking sufficient to assure deceleration to a safe taxi speed within the remaining runway.

The incident flight crew set the autobrakes at 3 for the landing because of the reported weather
conditions; they stated in postincident interviews that Eastern Air Lines preferred the autobrake
selection be set at 2. However, other personnel interviewed at Eastern Air Lines indicated that there was
no guidance provided by the operator on the preferred autobrake setting and that pilots would reference
the performance chart when selecting the autobrake setting. A review of Eastern Air Lines manuals and
performance charts found no specific recommended setting and no performance numbers for the four
available autobrake settings.

Transfer of Aircraft Control

Section 8.11.6 of the FOM stated "The captain shall ensure that one flight crewmember is at all times
charged with the primary task of flying the aircraft. Change of control of the aircraft is always
accomplished verbally... The flight crewmember transferring controls should say...'you have the
controls.' ... The flight crewmember accepting the controls ... says, 'l have the controls' and takes over."
Landing Performance and Factors Affecting Landing Distance

The Boeing 737 Boeing 737 Flight Crew Operations Manual, Performance Inflight, Chapter PI, Section

32, "Advisory Information" contained a "Normal Configuration Landing Distance, Flaps 30" table that
provided the following guidance concerning manual speed brakes:
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For autobrake and manual speed brakes, increase reference landing distance by 45 meters [148 feet].

The Boeing 737 Flight Crew Training Manual, Chapter 6 "Landing" provided the following guidance
regarding factors that affect landing distance:

Advisory information for normal and non-normal configuration landing distances is contained in the
[Performance Inflight] chapter of the [Quick Reference Handbook]. Actual stopping distances for a
maximum effort stop are approximately 60% of the dry runway field length requirement. Factors that
affect stopping distance include: height and speed over the threshold, glide slope angle, landing flare,
lowering the nose to the runway, use of reverse thrust, speed brakes, wheel brakes and surface
conditions of the runway.

Note: Reverse thrust and speed brake drag are most effective during the high speed portion of the
landing. Deploy the speed brake lever and activate reverse thrust with as little time delay as possible.

Note: Speed brakes fully deployed, in conjunction with maximum reverse thrust and maximum manual
antiskid braking provides the minimum stopping distance.

Floating above the runway before touchdown must be avoided because it uses a large portion of the
available runway. The airplane should be landed as near the normal touchdown point as possible.
Deceleration rate on the runway is approximately three times greater than in the air.

Height of the airplane over the runway threshold also has a significant effect on total landing distance.
For example, on a 3° glide path, passing over the runway threshold at 100 feet altitude rather than 50
feet could increase the total landing distance by approximately 950 feet. This is due to the length of
runway used up before the airplane actually touches down.

Concerning the touchdown zone, the Boeing 737 Flight Crew Training Manual stated in part:

Fly the airplane onto the runway at the recommended touchdown point. Flare only enough to achieve an
acceptable reduction in the rate of descent. Do not allow the airplane to float. Floating just above the
runway surface to deplete additional speed wastes available runway and increases the possibility of a tail
strike. Do not risk touchdown beyond the normal touchdown zone in an effort to achieve a smooth
landing.

As the airplane crosses the runway threshold it should be:

¢ Stabilized on approach airspeed to within +10 knots until arresting descent rate at flare

¢ On a stabilized flightpath using normal maneuvering

e Positioned to make a normal landing in the touchdown zone (the first 3,000 feet or first third of the
runway, whichever is less).
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The Boeing 737 Flight Crew Training Manual describes the technique to be used to flare the airplane
for landing as follows:

Initiate the flare when the main gear is approximately 20 feet above the runway by increasing pitch
attitude approximately 2°-3°. This slows the rate of descent.

After the flare is initiated, smoothly retard the thrust levers to idle, and make small pitch attitude
adjustments to maintain the desired descent rate to the runway.

The Aeronautical Information Manual also defines the touchdown zone as "the first 3,000 feet of the
runway beginning at the threshold."

The Eastern Air Lines FOM defined the touchdown zone as "the first 3,000 feet of the runway past the
threshold or the first 1/3 of the usable runway length, whichever is shorter."

Postincident Changes to Training and Guidance

Following the incident, Eastern Air Lines incorporated go-around scenarios into its training in which
flight crews must decide to go around rather than being instructed to do so and at least one scenario that
involves manually flying an ILS approach. The operator's director of operations also stated that the
company has incorporated scenarios in which go-arounds are initiated from idle power and rejected
landings are performed after touchdown with the automatic speed brake inoperative. During this
scenario, the instructor adds a side or tailwind gust of wind to destabilize the landing and prompt pilots'
decision to go around.

The operator also added a training module emphasizing that "if touchdown is predicted to be outside of
the [touchdown zone], go around." Further, the vice president of operations stated that they intend to
make go-arounds mandatory if touchdown is not predicted within the touchdown zone.

The operator also intended to incorporate go-around planning into the approach briefing. Flight crews
would determine the cues for the touchdown zone using the airport diagram and decide at which point

they would initiate a go-around if the airplane had not touched down.

The operator also added EMAS training to the short runway module of its pilot training program.

Additional Information
|

Sterile Cockpit Regulations

The CVR also contained conversation between the flight crew during the descent and approach below
10,000 ft that was not pertinent to the flight. Title 14 CFR 121.542, "Flight Crewmember Duties" states,
in part, the following:

No flight crewmember may engage in, nor may any pilot in command permit, any activity during a
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critical phase of flight which could distract any flight crewmember from the performance of his or her
duties or which could interfere in any way with the proper conduct of those duties. Activities such
as...engaging in nonessential conversations within the cockpit and nonessential communications
between the cabin and cockpit crews...are not required for the safe operation of the aircraft.

...critical phases of flight include all ground operations involving taxi, takeoff and landing, and all other
flight operations conducted below 10,000 feet, except cruise flight.

Runway Condition Reports from Other KLGA Arrivals
Flight crews from four flights that landed on runway 22 within 10 minutes of the incident flight reported
braking as "good" or "fair." One crew reported noticing their airplane's antiskid brake system pulsating

during the landing rollout. Others reported that there was no hydroplaning or decrease in braking
performance.
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Administrative Information
|

Investigator In Charge (lIC): Lovell, John
Additional Participating John Furneaux; Eastern Airlines; Miami, FL
Persons: Robert Mayfield; Boeing Aircraft Company; Seattle, WA

Robert Hendrickson; FAA; Washington, DC
Original Publish Date: September 18,2017

Last Revision Date:

Investigation Class: Class
Note: The NTSB traveled to the scene of this incident.
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=94307

The National Transportation Safety Board (NTSB) is an independent federal agency charged by Congress with
investigating every civil aviation accident in the United States and significant events in other modes of transportation—
railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable causes of the accidents
and events we investigate, and issue safety recommendations aimed at preventing future occurrences. In addition, we
conduct transportation safety research studies and offer information and other assistance to family members and
survivors for each accident or event we investigate. We also serve as the appellate authority for enforcement actions
involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and
we adjudicate appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person” (Title 49 Code of Federal Regulations
section 831.4). Assignment of fault or legal liability is not relevant to the NTSB'’s statutory mission to improve
transportation safety by investigating accidents and incidents and issuing safety recommendations. In addition,
statutory language prohibits the admission into evidence or use of any part of an NTSB report related to an accident in a
civil action for damages resulting from a matter mentioned in the report (Title 49 United States Code section 1154(b)). A
factual report that may be admissible under 49 United States Code section 1154(b) is available here.
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