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Abstract: This report discusses the August 14, 2013, accident involving an Airbus A300-600, N155UP,
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captain and first officer were fatally injured, and the airplane was destroyed. Safety issues relate to the
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crews, and between flight crewmembers; off-duty time management, fatigue awareness, and counseling;
use of the continuous descent final approach technique; standardized guidance; and altitude alerts. Safety
recommendations are addressed to the Federal Aviation Administration, UPS, Airbus, and the
Independent Pilots Association.
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Executive Summary

On August 14, 2013, about 0447 central daylight time (CDT), UPS flight 1354, an Airbus
A300-600, N155UP, crashed short of runway 18 during a localizer nonprecision approach to
runway 18 at Birmingham-Shuttlesworth International Airport (BHM), Birmingham, Alabama.
The captain and first officer were fatally injured, and the airplane was destroyed by impact forces
and postcrash fire. The scheduled cargo flight was operating under the provisions of 14 Code of
Federal Regulations Part 121 on an instrument flight rules flight plan, and dark night visual
flight rules conditions prevailed at the airport; variable instrument meteorological conditions
with a variable ceiling were present north of the airport on the approach course at the time of the
accident. The flight originated from Louisville International Airport-Standiford Field, Louisville,
Kentucky, about 0503 eastern daylight time.

A notice to airmen in effect at the time of the accident indicated that runway 06/24, the
longest runway available at the airport and the one with a precision approach, would be closed
from 0400 to 0500 CDT. Because the flight’s scheduled arrival time was 0451, only the shorter
runway 18 with a nonprecision approach was available to the crew. Forecasted weather at BHM
indicated that the low ceilings upon arrival required an alternate airport, but the dispatcher did
not discuss the low ceilings, the single-approach option to the airport, or the reopening of
runway 06/24 about 0500 with the flight crew. Further, during the flight, information about
variable ceilings at the airport was not provided to the flight crew.

The captain was the pilot flying, and the first officer was the pilot monitoring. Before
descent, while on the direct-to-KBHM leg of the flight, the captain briefed the localizer
runway 18 nonprecision profile approach, and the first officer entered the approach into the
airplane’s flight management computer (FMC). The intended method of descent (a “profile
approach”) used a glidepath generated by the FMC to provide vertical path guidance to the crew
during the descent from the final approach fix (FAF) to the decision altitude, as opposed to the
step-down method (“dive and drive”) that did not provide vertical guidance and required the
crew to refer to the altimeter to ensure that the airplane remained above the minimum crossing
altitude at each of the approach fixes. When flown as a profile approach, the localizer approach
to runway 18 had a decision altitude of 1,200 ft mean sea level (msl), which required the pilots to
decide at that point to continue descending to the runway if the runway was in sight or execute a
missed approach.

As the airplane neared the FAF, the air traffic controller cleared the flight for the
localizer 18 approach. However, although the flight plan for the approach had already been
entered in the FMC, the captain did not request and the first officer did not verify that the flight
plan reflected only the approach fixes; therefore, the direct-to-KBHM® leg that had been set up
during the flight from Louisville remained in the FMC. This caused a flight plan discontinuity
message to remain in the FMC, which rendered the glideslope generated for the profile approach

Y n this report, BHM refers to the airport and KBHM refers to the waypoint.
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meaningless.? The controller then cleared the pilots to land on runway 18, and the first officer
performed the Before Landing checklist. The airplane approached the FAF at an altitude of
2,500 ft msl, which was 200 ft higher than the published minimum crossing altitude of 2,300 ft.

Had the FMC been properly sequenced and the profile approach selected, the autopilot
would have engaged the profile approach and the airplane would have begun a descent on the
glidepath to the runway. However, this did not occur. Neither pilot recognized the flight plan was
not verified. Further, because of the meaningless FMC glidepath, the vertical deviation indicator
(VDI), which is the primary source of vertical path correction information, would have been
pegged at the top of its scale (a full-scale deflection), indicating the airplane was more than
200 ft below the (meaningless) glidepath. However, neither pilot recognized the meaningless
information even though they knew they were above, not below, the glideslope at the FAF.
When the autopilot did not engage in profile mode, the captain changed the autopilot mode to the
vertical speed mode, yet he did not brief the first officer of the autopilot mode change. Further,
by selecting the vertical speed mode, the approach essentially became a “dive and drive”
approach. In a profile approach, a go-around is required upon arrival at the decision altitude
(1,200 ft) if the runway is not in sight; in a “dive-and-drive” approach, the pilot descends the
airplane to the minimum descent altitude (also 1,200 ft in the case of the localizer approach to
runway 18 at BHM) and levels off. Descent below the minimum descent altitude is not permitted
until the runway is in sight and the aircraft can make a normal descent to the runway. A
go-around is not required for a “dive and drive” approach until the airplane reaches the missed
approach point at the minimum descent altitude and the runway is not in sight. Because the
airplane was descending in vertical speed mode without valid vertical path guidance from the
VDI, it became even more critical for the flight crew to monitor their altitude and level off at the
minimum descent altitude.

About 7 seconds after the first officer completed the Before Landing checklist, the first
officer noted that the captain had switched the autopilot to vertical speed mode; shortly
thereafter, the captain increased the vertical descent rate to 1,500 feet per minute (fpm). The first
officer made the required 1,000-ft above-airport-elevation callout, and the captain noted that the
decision altitude was 1,200 ft msl but maintained the 1,500 fpm descent rate. Once the airplane
descended below 1,000 ft at a descent rate greater than 1,000 fpm, the approach would have
violated the stabilized approach criteria defined in the UPS flight operations manual and would
have required a go-around. As the airplane descended to the minimum descent altitude, the first
officer did not make the required callouts regarding approaching and reaching the minimum
descent altitude, and the captain did not arrest the descent at the minimum descent altitude.

The airplane continued to descend, and at 1,000 ft msl gabout 250 ft above ground level),
an enhanced ground proximity warning system (EGPWS)® “sink rate” caution alert was
triggered. The captain began to adjust the vertical speed in accordance with UPS’s trained
procedure, and he reported the runway in sight about 3.5 seconds after the “sink rate” caution

2 Although the display was correct based on the information the flight crew input to the system, the information
output was meaningless for the approach.

% The airplane was equipped with a Honeywell EGPWS, which is a type of terrain awareness and warning
system.

Xi
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alert. The airplane continued to descend at a rate of about 1,000 fpm. The first officer then
confirmed that she also had the runway in sight. About 2 seconds after reporting the runway in
sight, the captain further reduced the commanded vertical speed, but the airplane was still
descending rapidly on a trajectory that was about 1 nautical mile short of the runway. Neither
pilot appeared to be aware of the airplane’s altitude after the first officer’s 1,000-ft callout. The
cockpit voice recorder then recorded the sound of the airplane contacting trees followed by an
EGPWS “too low terrain” caution alert.

The safety issues discussed in this report relate to the need for the following:

Clear communications. This investigation identified several areas in which
communication was lacking both before and during the flight, which played a role in
the development of the accident scenario.

Dispatcher and flight crew. Before departure, the dispatcher and the flight crew
did not verbally communicate with each other even though dispatchers and pilots
share equal responsibility for the safety of the flight. In this case, the dispatcher
was aware of a runway closure, approach limitations, and weather that warranted
discussion between the dispatcher and the pilots. However, neither the dispatcher
nor the flight crew contacted each other to discuss these issues.

Between flight crewmembers. During the flight, the captain did not rebrief the
approach after he switched the autopilot from the profile to the vertical speed
mode. Therefore, the first officer was initially unaware of the change and had to
seek out information on the type of approach being flown. The purpose of briefing
any change in the approach is to ensure that crewmembers have a shared
understanding of the approach to be flown. Because the captain did not
communicate his intentions, it was not possible for the first officer to have a
shared understanding of the approach, and her situational awareness was
degraded.

Weather. Lastly, the relevant weather was not provided to the crew: the
meteorological aerodrome reports (METARS) provided to the crew did not
contain information about variable ceilings at BHM because the weather
dissemination system used by UPS automatically removed the “remarks” section
of METAR reports, where this information was contained. Further, the air traffic
controllers did not include the “remarks” information in the automatic terminal
information service broadcast. The lack of communication about the variable
ceilings may have played a role in the flight crewmembers’ expectation that they
would see the airport immediately after passing 1,000 ft above the ground, when
in fact they only saw the runway about 5 seconds before impacting the trees. If
they would have had access to the METAR remarks, the flight crew may have
been more aware of the possibility of lower ceilings upon arrival at BHM.

Off-duty time management, fatigue awareness, and counseling. Review of the
first officer’s use of her off-duty time indicated that she was likely experiencing
fatigue, primarily due to improper off-duty time management. Even though the first
officer was aware that she was very tired, she did not call in and report that she was
fatigued, contrary to the UPS fatigue policy. Further, fatigue and fitness for duty are

Xii
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not required preflight briefing items; if they were, the first officer would have had the
opportunity to identify the risks associated with fatigue and mitigate those risks
before the airplane departed. Further, fatigue counseling for pilots would help to
increase awareness and understanding about fatigue and the circumstances
surrounding fatigue calls and better equip operators to provide guidance for managing
fatigue while fostering an environment wherein all pilots call in fatigued when
necessary.

Use of continuous descent final approach technique. Nonprecision approaches do
not provide any ground-based vertical flightpath guidance to flight crews and
therefore can be more challenging to fly than precision approaches. These factors
may contribute to the higher occurrence of unstabilized nonprecision approaches
compared to precision approaches. Federal Aviation Administration (FAA) Advisory
Circular 120-108, “Continuous Descent Final Approach [CDFA],” outlines a
nonprecision approach technique that uses a stable, continuous path to the runway.
Flight crews should be able to easily set up a CDFA approach using available airplane
technology that generates vertical flightpath guidance internally when ground-based
vertical navigation equipment is not available. The use of CDFA techniques while
flying nonprecision approaches can provide an additional means of standardization
for flight crews when they are conducting nonprecision approaches and reduce the
risk of an unstabilized approach.

Standardized guidance. UPS flight crews received guidance from several UPS
publications, including the aircraft operating manual, the flight operations manual,
and the pilot training guide (PTG). However, the PTG is not a required manual and is
only an internal UPS reference manual. The National Transportation Safety Board
(NTSB) found a lack of standardization among the documents, and some critical
procedures contained within the PTG were not found in the other manuals, such as
EGPWS alert responses; planned approach procedures, such as the CDFA technique;
and procedures critical to approach setup and sequencing. It is critical that such
procedures be contained in an FAA-accepted or -approved document that is onboard
the airplane so that they will be subject to FAA review and so that pilots can be both
trained and tested on the procedures.

Altitude alerts. The airplane was equipped with an EGPWS that could, if activated,
provide a 500-ft alert. This feature is required by terrain awareness and warning
system Technical Standard Order C151A, but there is no FAA requirement for
operators to activate the feature. Airbus operators typically use the flight warning
computer 400-ft alert in lieu of the EGPWS 500-ft alert, but UPS had not activated
either alert on its A300 fleet. Additionally, the flight warning computer was equipped
with an automated aural “minimums” alert, but UPS had not activated this alert
either. Although it cannot be known how the accident crew would have responded to
these alerts had they been activated, in general the alerts can provide a beneficial
reminder to pilots about the airplane’s altitude above terrain.

The National Transportation Safety Board determines that the probable cause of this

accident was the flight crew’s continuation of an unstabilized approach and their failure to
monitor the aircraft’s altitude during the approach, which led to an inadvertent descent below the
minimum approach altitude and subsequently into terrain. Contributing to the accident were
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(1) the flight crew’s failure to properly configure and verify the flight management computer for
the profile approach; (2) the captain’s failure to communicate his intentions to the first officer
once it became apparent the vertical profile was not captured; (3) the flight crew’s expectation
that they would break out of the clouds at 1,000 feet above ground level due to incomplete
weather information; (4) the first officer’s failure to make the required minimums callouts;
(5) the captain’s performance deficiencies likely due to factors including, but not limited to,
fatigue, distraction, or confusion, consistent with performance deficiencies exhibited during
training; and (6) the first officer’s fatigue due to acute sleep loss resulting from her ineffective
off-duty time management and circadian factors.

As a result of this investigation, the NTSB makes safety recommendations to the FAA,
UPS, Airbus, and the Independent Pilots Association.
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TIME and TIME and
SOURCE INTRA-COCKPIT CONTENT SOURCE COCKPIT-GROUND COMMUNICATION CONTENT
04:47:36.6

HOT-1 oh...oh # [exclaiming].

04:47:37.9
HOT-2 oh.

04:47:37.9
CAM [cessation in rustling/impact sounds]

04:47:38.3
HOT-1 oh. oh God.

04:47:38.8
CAM [sound of rustling, similar to impact, continues at higher volume until
end of recording]

04:47:39.9
HOT-? [grunting].

04:47:41.1
HOT [static].

04:47:41.3
CAM [end of loudest noise]

04:47:41.6
HOT [end of recording]

END OF TRANSCRIPT
04:47:41.7 CDT

END OF RECORDING
04:47:41.7 CDT
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Appendix C: Bureau d’Enquétes et d’Analyses pour la Sécurité de

I’Aviation Civile Comments

2
E ..

Liberté + Egalité » Fraternité

REPUBLIQUE FRANCAISE

Ministére de I'Ecologie,
du Développement durable
et de I'Energie

B E A, Le Bourget, 5 August 2014

Bureau d’Enquétes et d’Analyses
pour la sécurité de I'aviation civile

National Transportation Safety Board
Dan Bower, IIC

N° 446 /BEA/INV

Subject: Comments to the draft final report concerning the accident that occurred in
Birmingham on 14 August 2013 to the Airbus A300 registered N155UP and operated by
UPS.

Dear Dan,

Thank you for having associated the BEA with the investigation into the
accident to the Airbus A300, registered N155UP, and for the opportunity to
make comments on the Draft Final Report. | would also like to reiterate our
great appreciation for the spirit of cooperation that has permeated this
investigation.

It is in this same spirit, and with the interests of civil aviation safety in mind, that
we hereby present you with the appended observations. | hope that they will
appear to you to improve the overall comprehension of the accident and that
you will accept that they be included into your report. If this is not the case, |
would be obliged if you would append the observations from Annex 1 to the
report, in accordance with the provisions of Annex 13.

The BEA remains at your disposal for any further information that you may wish
to obtain.

Yours sincerely.

Romain Bévillard
Investigation Team Leader
Accredited Representative

Aéroport du Bourget
Zone Sud — Batiment 153
200 rue de Paris

93352 Le Bourget Cedex
France

Tél. : +33 149927200
Fax :+33 149 927203
www.bea.aero
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Annex 1: Comments from BEA
The comment contained in this table has been discussed between Airbus and BEA.
Ref Page Commented extract Reason for proposed change Proposed amendment
The NTSB rightly identifies that
-Quote - there were several cues1 in the
pilots’ primary instrument scans that would
have alerted them that the FMC was
improperly sequenced — Unquote.
In addition, the NTSB also considered that the crew
-Quote- the crew may have believed that
the sequencing was proper because (1) the
Develop and implement, for applicable localizer was captured, (2) the airplane icon | Develop and implement, for
Airbus models, means to provide pilots was positioned on the localizer on the NAV applicable Airbus models, means
Pags 125 with a direct and conspicuous cue when display, and (3) the first officer was able to (in terms of design and/or SOP
; they program the FMC flight plan activate the approach to runway 18 in the and/or training) to enhance crew’s
Line 14-23 | . ; ; : s e A i
Page 134 incorrectly sugh that it contains (_alements FMC. Hence, the flight crew may have Capabllltlgs in |dent|fy|ng_elements
1. ; such as improper waypoints  or followed cues that supported their such as improper waypoints or
Line 15-19 : Meriiil g ; i
discontinuities that would allow the VDI expectation of a properly sequenced discontinuities that would allow the
Page 135 ; g : ; i : >
Line 69 to present misleading information for an approach and |gnorec_j those that did not VDI to pvresent misleading
approach. (A-14-XX) support that expectation. — unquote- . information for an approach. (A-14-
Considering the already multiple available cues, it is XX)
very unlikely that a crew would consider an additional
cue that would help them not to believe elements
supporting their expectations.
There will always be situation where a crew would
disregard information not meeting the crew
expectation.
As a result, we believe that the option of reinforcing
either the operational procedure or reinforcing the
associated crew training should also be considered.
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