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Abstract: Thisreport expiains the runway collision of two Northwaest Airlines aircraft
on a runway at the Detroit Metropolitan/Mayne County Airport, Remulus, Michigan,
on December 3, 1990. The safety issues discussed in the report are airport marking
and lighting, cockpit resource management, air traffic control procedures in low-
visibility conditions, flight attendant procedures during evacuations; and design of
the DC-9 tailcone emergency release system. Safety recommendations concerning
these issues were made to the Federal Aviation Administration, the Detroit
Metropolitan/ Wayne County Airport, and Northwest Airlines, Inc..
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EXICUTIVE SUMHARY

Cn December 3, 1390, at 1345 eastern standard time, Northwest
Airlines flight 1482, a McDonnell Douglas DC-9, and Northwest Airlines
flight 299, a Boeing 727, coliided near the intersection of runways 09/27 and
03C/21C in dense fog at Detroit Metropoiitan/Wayne County Airport, Romulus,
Michigan. At the time of the collision, the B-727 was on its takeoff roll,
and the DC-9 had just taxied onto the active runway. The B-727 was
substantially damaged, and the DC-9 was destroyed. Eight of the 39
passengers and 4 crewmembers aboard the DC-9 received fatal injuries. None
of the 146 passengers and 10 crewmembers aboard the B-727 were injured.

The Natjonal Transportation Safety Board determines that the
probable cause of this accident was a Tlack of proper crew coovrdination,
including a virtual reversal of roles by the DC-9 pilots, which led to their
failure to steop taxiing their airplane and alert the ground controller of
their pesitional uncertainty in 2 timely manner before and after intruding
onto the active runway.

Contributing to the cause of the accident were (1) deficiencies in
the ajr traffic control services provided by the Detroit tower, including
failure of the ground controller to take timely action to alert the local
cantreller to  the possible runway incursion, inadequate visibitity
observations, failure to use progressive taxi instructions in low-visibility
conditions, and issuance of inappropriate and confusing taxi instructions
compounded by inadequate backup supervision for the level of experience of
the staff on duty; (2) deficiencies in the surface markings, signage, and
Tighting at the airport and the failure of Federal Aviation Administration
surveillance to detect or correct any of these deficiencies; and (3) fajilure
of Northwest Airlines, Inc., to provide adequate cockpit resource management
trairning to their line aircrews.

Contributing to the fatalities in the accident was the
inoperability of the BC-8 internal tailcone release mechanism. Contributing
to the nurmber and severitiy of injuries was the failure of the crew of the
0C-9 to properly executie L.e passenger evacuation.

The safety issues raisad in this report include:

1. Airport marking and lighting;

Zz. Cockpit resource management;

3. Air traffic control procedures in Tlow-visibility
conditions;

4, Flight attendant procedures during evacuations;

5. Design of the BC-9 tailcone emergency release system.

vi




_Recomeﬂdatmns _';csncernmg these_ ssue:s were:'- addresser.i lto the
ederal “Aviation . Administration,. the Detrmt Metropohtau/wayne ; Count _
i r;mrt and Northwest An‘hnes, Inc. S :




A Recommendat ions concerning. these issues were addressed to the
Federal Aviation Administration, the Detroit Metropolitan/Wayne County
Airport, and Northwest Airlines, Inc.
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AIRCRAFT ACCIDZNT RESURT

MORTHWEST AIRLINES, INC., FLIGHTS 1482 AND 299
RUMMAY INCURSION AND COLLISION
DETROIT METROPOLITAN/WAYRE COUMTY AIRPORT
ROMULUS, HICHIGAN
DECEMBER 3, 1920

i. FACTUAL INFORMATION

1.1 History of the Fiights
1.1.1 generai

On December 3, 1990, at 1345 eastern standard time, Northwest
AirlTines (NWA) flight 1482, a McDornell Douglas DC-9, and Northwest Airlines
flight 299, a Boeing 727 (B-727), collided near the intersection of runways
09/27 and 03C/21C at Detroit Metropoiitan/Wayne County Airpert (DTW),
Romulus, Michigan. The DU-9 was to be a regularly scheduled passeanger flight
to Pitisburgh, Pennsylvania, and the B-727 was to be & reguiarly scheduied
passenger flight to Memphis, Tennessee. Both airpisnes were operating under
Federal Aviation Regulations (FAR} Part 121 and instrument meteorological
conditions prevailed at the time at DYTW. The B-727 was on its takeoff roill
on runway 3C at the Zime of the collision, and the DC-9 had taxied onto the
runway just prior to the accident. The B-727 was substantially damaged, and
the DC-9 was destroyed during the collision and subsequent fire. Of the
30 passengers and 4 crewmembers aboard the DC-9, 7 passengers and 1 flight
attendant received fatal injuries, Mone of the 146 passengers and
8 crewmembers on the B-727 were injured.

1.1.2 B-727 Taxi and Takeoff Activity

Flight 299 was initially scheduled to depart at 1210, but an
airplane change delayed the flightcrew from boarding the incoming airplane
~until 1245 at Gate Fll. Following normal turnaround procedures, the fiight
was pushed back for taxi around 1331. The flight was initially cleared by
the west ground controller to rumway 3C via a right turn from the gate, and
to hold shori of Oscar 7, a taxiway Jjust short of the C concourse. = (See
figures 1 and 2.) The flightcrew noled that the visibility was 3/4 aile, as
reported on Automatic Terminal Information Service [ATIS) information Delta.
They also noted that the visibility was deteriorating as they began taxiing.

The flightcrew of the B-727 was instructed to contact the east
greund controller near Cscar 9 and was then instructed to taxi to runway 3C
via Oscar 6, to Foxtrot taxiway, and to advise the east ground controller
when crossing runway 9/27. The captain then asked ihe first officer to
menitor the radie for updated ATIS information and to check the company
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Figure 1.--DTW layout and DC-9 taxi route.
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takeoff visibility minimums for runway 3C. The takeoff minimum for runway 3C
was 1/4 mile visibility, which coincided with the 1/4 mile visibility then
being broadcast as part of the new ATIS information Echo. As they taxied
through the 0scar 6 area, the flightcrew observed an NWA DC-2 taxiing
eastbound on the Outer taxiway toward Oscar 4. This airplane was NWA flight
1482, the DC-9 involved in this accident. The B-727 captain stated, "I lost
sight of this aircraft as it taxied away from me. it appeared to be
entering an area of lower visibility.” Shortly thereafter, they also heard a
discussion on east ground control frequency concerning a taxiing airplane
missing the Oscar & intersection.

The B-727 then crossed runway 9/27 and the crew reported to the
ground —ontroiler that they were clear of that runway. They continued
taxiing ¢long Foxtrot taxiway as the ko. 3 engine was started. As they
turned onios Xray taxiway, ground contro] requested their position, then
cleared them to the Tocal control frequency. At this time, the captain noted
that he could see, "...the end of the apron of 3C...," a distance of
approximately 1,800 feet. The second officer commented around that time
that the weather was deteriorating significantiy. The B-727 then stopped at
the hold 1ine for runway 3C and reported to the local controller at 1344:08
that they were ready for takeoff. The flight was cleared for takeoff at
1344:15. Power was advanced at 1345:03, 48 seconds after the receipt of
takeoff clearance. The captain Jater testified at the Safety Board’s public
hearing that since the ATIS was reporting 1/4 mile visibility and he had
adequate visual references to maintain the runway centerline, he believed
that his decision to take off was correct.

Five seconds into the takeoff wroll the first officer stated,
"Definitely not a quarter mile, but ah, at least they're callin’ it."
According to the flightcrew, the airplane eniered an area of reduced
visibility as it accelerated through about 100 knots. The captain stated
that the DC-9 suddenly appeared on the right side of the runway in the path
of the right wing of his airplane. He then shouted and moved his body to the
Teft while moving the yoke to the left and slightly aft. Following the
impact at 1345:40, he rejected the takeofi and stopped the airpiane using
maximum braking. The collision occurred 1 minute and 25 seconds after the
tower cleared the B-727 for takeoff.

1.1.3 DC-9 Preflight Activity

This flight was the captain’s first without supcrvision after an
extended period off flying status for medical reascns, Both flight
crewmembers arrived at NWA operations several hours eariy. The captain said
that he wanted to pay & "courtesy visit” to the NWA chief pilot, and also to
review the paperwork for the flight. During this pericd, the first officer
made revisions to his fiight manuals. The pilots first met at the gate, and
the captain advised the first officer that he was calling for a mobile crane
to check for ice on the empennage of the DC-9. The flightcrew completed
their prestart activities about 4C minutes beforz scheduled departure. They
spent thic 40 minutes discussing their aviation backgrounds, expected flight
duties, and briefing for the takeoff.
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Also, according to the first officer’s postaccident testimony.
shortiy after he met the captain, he was asked by the captain whether he was
experienced in DTW operations, The first officer responded, "yes."
According to the first officer’s postaccident statement, the first officer
indicated that what he had meant by his response to the captain’s gquestion
was that he was familiar with pushback procedures and radio frequency
change-over points at DTW rather than the surface operations and physical
Tayout of the airport.

1.1.4 DC-9 Taxi Activity

At 1335:31, the DC-9 was cleared to taxi from Gate C18 by the west
ground controiier with the following instructioens:

1482, right turn out of parking, taxi runway 3 Center, exit
ramp at Oscar &, contact ground now 119.45.

The captain stated that the visibility was deteriorating as they
began taxiing, but he was able find and follow the "yellow line" [the
taxiway centeriine]. The captain testified that he intercepted the taxiway
centerline at or near the point where it forks to the left to become the
centerline of the OQuter taxiway heading east. About this time, the first
officer stated, "Hey, it looks like it’s goin’ zero zero out here." Shortly
thereafter, ground control requested their position. The first officer
reperted that they were abeam the fire station. At this time, they were
given an additionai taxi clearance: "Roger, Northwest 1482, taxi Inner,
(scar 6, fox, report making the, ah, right turn on Xray." About 1/2 minute
later, the first officer stated, "Guess we turn left here."” When the
captain expressed some doubt about this left turn, the first officer replied,
"Near as I can te!l. Man, I can’t see [expletive] out here."

At 1339:22, the captain stated, "Well anyway, flaps twenty and
takeoff check when you get the time." The first six items on the takeoff
checklist were then completed by the crew.

In a subseguent discussion with ground control about their
position, the first officer stated to the controller: "approaching the
parallel runway on Oscar 6...headed eastbournd on Oscar 6 here...." He then
said that they had missed Oscar & and that they "...see a sign here that
says, ah, the arrows toc Oscar 5. Think we're on Foxtrot now." According to
the first officer, he realized that they had missed taxiway Oscar & after he
observed the sign for that taxiway behind him. The controller then stated
"Northwest 1482, ah, you just approachfed] Oscar 5 and you are you on the
Quter?® The first officer then responded "yeah, that’s right.”

Ground control then gave the additienal taxi instruction:
Northwest 1482, continue to Oscar 4, then turn right on Xray.
The captain continued to taxi eastbound on the Cuter taxiway at a

very slow rate. The first officer estimated later that during this perioed
the visibility was about 500 to 600 feet. (See figure 3.)
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Beginning at 1232:00, as the airplane was nearing the
Quter/Oscar 4 intersection, the following dialogue occurred between the
captain and first officer (F/0):

Captain: This, this a right turn here, Jim?

F/0: That’s the runway.

Captain: Okay, we’'re goin’ right over here then [possible
query].

F/0: Yeah, that way. {pause of 21 seconds] Well, wait

a minute. Oh, # this, uh, ah. [pause of
8 seconds] I think we're on ah, Xray here now.

Captain: Give him a calil and tell him that, ah....

F/0: Yeah, this is nine. We’re, we're facing one six
zero yeah. Cleared to cross it.

Captain: When I cross this which way do I go? Right?

F/0: Yeah.

Captain: This, this is the active runway here, isn’t it?

F/0: This is, should be nine and two seven. [pause of

5 seconds] It is. [pause of 3 seconds] Yeah,
this is nine two seven.

Captain: Foilow this. [Unintelligible word] we're cleared
to cross this thing. You sure?

F/G: That’s what he said, yea. [pause of 2 seconds] But
this taxi light takes us....[pause of 2 seconds]
Is there a taxiway over there?

At this point, the captain of the DC-§ set the parking brake.
Also at this time, 1343:24, the B-727 crewmembers were performing their
takeoff checklist and were 1 minute and 36 seconds from beginning their
takeoff roll. Intracockpit dialogue in the DC-9 continued:

Captain: Nah, I don’t see one. [pause of 11 seconds] Give
kim a call and tell him that, ah, we can’t see
nothin’ out here. [pause of 32 seconds until the
captain released the parking brake, foilowed by
16 second pause] Now what ruaway is this? [pause
of 7 seconds] This is & runway.

F/0: Yeah, turn left over there. Nah, that’s a runway
too.
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Captain: Well tell him we‘re out here. We‘re stuck.

F/0: That‘s zero nine.

At this time, 1344:40, the B-727 flight engineer was calling the

and the airplane was about 24 seconds from
At 1344:47, the captain of the DC-9 attempted to
contact ground control. However, because he was initially transmitting on
some unknown freguency or over the interphone, he was unabie to make contact
until 11 seconds later. The dialogue in the cockpit of the DC-2 and radio

takeoff checklist complete,

beginning its takeoff roll.

transmissions beginning at 1344:47 are as follows:

Captain to ground:

Ground control:

Captain to ground:

Ground control:

Captain to ground:

Ground control:

F/0 {to captain]:

Captain to ground:

Captain or F/0:

Hey, ground, 1482. We’re out here we're
stu....we can’t see anything out here.
[1apse of 8 seconds] Ah, ground, 1482.
{unsuccessful transmissions]

Northwest 1482, just to verify, you are
proceeding scuthbound on Xray now and
¥ou are across nine iwo seven.

Ah, we're not sure, it's so foggy out
here we're completely stuck here.

Okay, ah, are you on a ru- taxiway or on
a runwav?

We're on a runway we’'re right by ah zero
four.

Yeah, Northwest 1482 roger, are you
clear of runway 3 Center?

We're on runway 21 Center.

Yeah, it looks 1ike we're on 21 Center
here.

[expletive]

[Pause of 10 seconds from captain’s last transmission ‘o ground control]

Ground control:

Captain to ground:

F/C [to captain]:

Northwest 1482, y'say you are on
21 Center?

I believe we are, wa’'re not sure.

Yes we are.

[Pause of 5 seconds from captain’s last transmission to ground control}




9

Ground control: Northwest 1482 -wnger, if you are on
21 Center exit t... runway immediately
sir.

The itwo airplanes collided 7 seconds after ihis last instruction
from the ground controller. Concerning the actual runway incursion, the
captain stated during postaccident interviews that he initiated a right turn
at Oscar 4 and, after several seconds, stopped taxiing. About this time,
ground control advised the flight to report crossing runway 3/27. The
capiain said that he continued taxiing in a right turn following the yellow
line, which subsequently disappeared. In his wriiten statement, the captain
said that at that point:

I stopped the aircraft and could just see the beginning of a
white Tine. [The first officer] was talking to ground
control, and 1 saw off to my left side what looked Jike a
flashlight or a small diamond. I realized it was a white
light, which told me I could be on an active runway. I
taxied the airplane to the left of the runway edge and
stopped. I picked up the mike and told ground control we do
not know where we are, or we are lost (something 1ike that).
I then tooked up and saw the Boeing 727 coming right at us.

in his written statement, the first officer said:

When we reached C-4, [the captain] had slowed our taxi speed
to a crawl, as warranted by the low visibility and commenced a
right turn. 1 remember proceeding onto a runway during this
turn which I thought was RW 9-27. However, 1 was unable to
see across the runway at this point. As we cros.ed a RW
centerline I could now see there was no taxiway on the other
side. 1 checked my heading indicator to confirm that we were
on RW 21-03. Visibility at this time at our location was 200’
or iess. As 1 reached for the mike to relay this to ground
(they) called and asked our position. I believe my response
was, I think we are on RW 21, or words to that effect. At
that instant ground said exit *hat runway or get off that
runway immediately. Simuitaneous to that transmission 1
heard, then immediately saw the B-727. He was on centurline,
all gear on the ground with its right wing tip tracking right
at our cockpit.

Foilowing the coilision, the captain shut off the fuel control
levers. The first officer stated that he instinctively ducked cver to the
left as the B-727 wing tip grazed his side of the cockpit. An evacuation of
passengers was ordered immediately over the airplane public address system by
the captain. The tailcone exit was nct opened during the evacuation. The
external tailcone release was not activated by any fiight crewmember or
airport rescue and fire fighting (ARFF) personnel. The internal tailcone
release mechanism was later found to have been mechanically inoperable. A
flight attendant and a passenger succumbed in the tailcone.
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1.1.5 Tower Activity During Taxi and T¢ goff Sequence

Controllers involved in the accident sequence were the east ground
controlier, the local controller, and the area supervisor. An off-duty
controiier, about to come on duty, asked the Tocal controller if he wanted
to change the reported prevailing visibility but did not directiy participate
in the control of airplanes.

1.1.5.1 East Ground Controller

The east ground controller stated that the first time he became
unsure of the DC-9’s position was when the flightcriw advised that they were
"cempietely stuck here.” This transmission was from the captain at 1345:02,
37 seconds prior to impact, and 1 second before the increasing engine noise
was recorded on the B-727 cockpit voice recorder {CVR). The controller
stated that when the flighicrew advised him that they were "right by 0-3"
5 seconds later, he became more concerned because he was aware that taxiway
Oscar & led onto runway 3C. In his written statement taken on December 4,
1991, he stated that he Joudly announced to the local controlizr "I’ve got a
lost aircraft out here, he might be onr the runway™ after the 1345:29
transmission from the DC-9. During public hesring testimony, he stated that
he made this statement to the local controller after the 134%:17 transmission
from the DC-9. He said that the area supervisor then “stood up" and toid
everybody to stop their traffic.

During postaccident interviews, he cculd not recall if he had heard
the B-727 receive its takeoff clearance from the local controller. He said
that he was aware that the federal Aviation Administration (FAA) DTW Facility
Operational Position Standards (CPS) Handbook had identified Jscar 4 as a
potential area for runway incursions.

1.1.5.2 Local Controller

The local controiler heard the east ground controlier state that an
aircraft was lost and that the ground controiler thought he was on the
runway. He made the datermination that the B-727 was already airborne based
on the engine sounds and the time that had elapsed since he had cleared that
flight for takeoff, He did not observe the B-727 on the bright radar
indicator tower equipment {BRITE} but stated that he did make an announcement
that the airplane was airborne.

He said that he did not try to warn the B-727 about the runway
incursion bzcause he believed that the B-727 was airborne when he becamz
aware of the lost airplane. He “urther stated that his belief that the
airptane was airborrne was based on engine sounds and the "time span since
the takeoff clearance had been issued.” When asked whether he had ever
issued an abort instruction to an airplane on the runway, he answered in the
affirmaiive but could provide no details.
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1.1.5.3 Area Supervisor

During her initial interview with the Safety Board, the area
supervisor stated that prior to th2 accident she was standing by the cab
coordinator pasition, observing the overall operation, but that she was not
wearing & headset to Tlisten to controller activity. During hearing
testimony, however, she stated that she was seated at a desk, doing paperwork
when she first noticed that something was amiss. She observed thai all
runway and taxiway lights were on with the exception of the runway lights for
the inactive runway 9/Z7. She also stated that the centerline lights for
runway 3C were on and set to step 5 but that she could not actually observe
these 1ights. Centerline lighting is bidirectional oniy.

She said that her first indication that something was wrong was
when the east ground controller stated "[expletivel, 1 think this guy’s
Tost." She then directed all controllers to, "Stop ail traffic." ¥hen ixe
ground controller advised that the airplane might be on the runway, she said,
"I said stop everything" in a loud voice. She stated that she did not hear
engine noises that she would have associated with a departing airplane.

In a later interview, when asked if her statement o stop all
traffic included the supposition that she wanted airplanes on takeoff roil to
abort, she statad, "It meant everything, when 1 say stop all traffic,
everything gets stopped.” When she was asked why the local controller had
not complied with her statement, she replied that the local ccntroller was
the only person who knew where the traffic was and that he was the only one
who could make the dacision.

The accident occurred in daylight instrument metecrological
conditions (fog) ai 42%, 12.9 minutes north Tatitude, and 083°, 20.9 minutes
west longitude.

1.2 Injuries to Persons

1.2.1 The DC-9

Injuries Crew Passengers Others Total
Fatal 1 i 0 8
Serious 0 1 0 10
Minar/None 3 232 1] 26
Total 4 4G 0 44

Twedical records hase no® been received for three passensers who were
admitted to & burn center ond, for the purposes of this repcrt, t%aey are
assumed To have received serious injuries.

Cuedical reccrds have nan+t been reczived fer the copiler and six
passengers who were <Ireated and releasgd From zrea hospitals. For th=
purposes of this report, they are assumed $o have recejved prinos Injuries.
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1.2.2 The B-727

Injuries Crew Passengers Others Jotal

Fatal g g 4] 1]

Serious 0 0 0 0

Finor/Nona 8 146 1] 154

Total 8 146 0 154
1.3 Damage to Aircraft

The 8-727 received substantial damage to its right wing during the
collision with the DC-9. Boeing technicians estimated that repairing the
airplane would cost about $4,850,000.

The DC-9 was destroyed during the collision and subsequent ground
fire. The insurance company representative that handled the claim stated
that the hull loss amount was $1,200,000.

1.4 Other Damage
No other siénificant damage occurred.
1.5 Personnel Information
1.5.1 Cockpit Crewmembers
1.5.1.1 The DC-9 Captain

The captain, 52, was hired by Pacific Airlines, Inc., on August 1,
1966, as a first officer on the Fokker F-27. In accordance with several
merger contracts, this was also considered his date of employment with NWA.
He progressed to captain, check airman, and senior check airman on this
airplane as Pacific Airlines merged with Airwest, Inc., an airline that
eventually became Hughes Airwest, Inc. He became a captain on the DC-9 on
December 27, 1978, and flew in that capacity with Hughes Airwest and during
the subsequent Hughes Airwest merger with Republic Airlines until February,
1984, when he was medically disqualified from flying because of kidney
stones. Republic Airlines merged with iIWA on October I, 1986. He received
regular disability stipends during his period of medical disability.
According to the captain, ithese payments lessened the effect of a financial
bankruptcy he experienced during his layoff.

He was reissued a first-class airman wmedical certificate on
October 11, 1990, with the iimitation that the "Holder shall wear glasses
that correct for distant vision, and possess glasses that correct for near
vision.” He held an airline transport pilot certificate with ratings for the
DC-9, F-27, and airplane multiengine land, and commercial privileges feor
airplane single-engine land. He also hel'd a noncurrent flight instructor
certificate that was issued on March 30, 1967. He had accumylated about
23,000 total flying hours, 4,000 of which were in the DC-G.
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Following his return te flight status by NWA, he complieted the DC-9
Initial Pilot Training Course on November 6, 1990. He began his flight
simulator training 6 days later. He completed that training on November 20,
1990, by passing a proficiency check in the simulator. He completed his
Initi2l Operating Experience (IOE) of 22.8 flight hours from November 29
through 30, 1995, and his line check (a continuation of his final IOE flight)
also on November 30. The subsequent departure involved maneuvering the
airplane below 3,000 feet within a 3-mile distance measuring equipment (DME)
arc, in turbulent air. The check airman for this line check stated, "I was
pleased with {his] performance.”

NWA retraining reaguirements for an individual who has not received
a captain’s assignment for more than & years exceed those required by FARs
for routine captain upgrades and are more comprehensive than those of the NWA
training plan for routine captain upg:ades. The captain of the DC-9 attended
a 10-day, 80-hour ground school, whereas NWA usuaily requires a 5-day,
40-hour course for routine upgrades. The 7ARs require no ground school. The
captain was required to accomplish a full 6-c3ssion flight simulator course
and a simulator proficiency check ride, whereas NWA usually only requires
training to proficiency in the simulator prior to a flight check. FAR flight
training requirements in this area are ‘“recent experience" and the
completion of a proficiency check ride. Also, NWA required the captain to
complete 12 IDE flights, whercas NWA usually requires none. The FARs also do
not require IOE flights for new captains. During his training, the captain
accomplished four departures and arrivals at DTW. NWA did not offer its 1ine
captains formal Cockpit Resource Managemeat {CRM) training at the time of the
accident. Subsequent to the accident, Norihwest began requiring a 1-day
course in CRM for all pilots during training.?

1.5.1.2 The DC-9 First Officer

The first officer, 43, retired from the US Air Force (USAF) on
October 31, 1989 at the rank of major. His Air Force line assignmentis
included copilot, aircraft commander and instructor pilot duties in the B-52
Stratofortress heavy bomber, as well as instructor pilot duties in the T-38
Talon jet trainer. His first Tine assignment was to a B-52 squadron in 1971,
and he accumulated about 3,254 hours in various models of that airplane,
1,380 of which were as an instructor or evaluator pilot, prior to his
retirement with the rank of major. Between B-52 assignments, he was also a
pilot in T7-38 airplanes, accumulating about 1,025 flying hours, about
780 hours of which were as an instructor. A review of his military flying
records revealed no accicents, and his record of miiitary flying evaluations
dating back to 1975 revealed no failed check rides or writter examinations.

The first officer was hired by NWA on May 25, 1993. He held an
airline transport pilot certificate with ratings for the CE-500 {(Cessna
Citation) and airplane multiengine Tand, issued November 5, 1978. He aiso

30 discussion of CRM was included in KTSB/Aviation Accident Report-
88705 “Northwest Airlines, Inc., McDonnell Oouglas DL-9-82, K3II92RC, DI,
August 16, 1987.»
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held flight engineer certificate No. 507560424, with a rating for turbojet-
powered "airplares, issued on March 21, 1379. His FAA first-class airman
medical certificate was issued on April 30, 1990, with no limitations. He
estimated that he had accumulated about 4,685 total flying hours, 185 of
which were in ‘the DC-9.

The first officer completed his initial DC-9 training on Juiy 5,
1990, and successfully passed a simulator proficiency check the next day.
The check airman commented, "Good initial proficiency check.” He was then
givern a Line Oriented flight Training (LOFT) peried of normal procedures in
the simutator on Juiy 7, and aircraft flight training (Lhree takeoffs,
including one with a V1 cut; three landings; and four instrument approaches)
on July 11, 1990. His I0F and line check flight were completed on July 27,
1990. NWA did not offer formal CRM training to its line first officers at
the time of the accident.

The first officer testified that he had flown 27 departures and
arrivals at DTW. He believed that one or two of them had been under
instrument flight rules (IFR).

1.5.1.3 7he B-727 Captain

The captain of the B-727, 42, was hired by NWA con May 9. 1983, and
held an airline transport pilot certificate with ratings for B-727, airplane
multiengine land, and commercial privileges for the 0[-300 and airplane
single-engine land, issued April 6, 1989. He completed his last proficiency
check on Qctober 27, 1990, and his last Tine check was compieted on May 30,
1920. His FAA first-class airman medical certificate was issued on August 2,
- 1990, with no limitations. He also held a flight engineer certificate. At
the time of the accident, he estimated that he had approximately 10,400 total
flying hours, 5,400 of which were in the B-727.

1.5.1.4 The B-727 First 0fficer and Second Officer

The first officer on the B-727, 37, was hired by NWA in
September, 1985, and held an airline transport pilot certificate. His FAA
first-class airman medical certificzte was issuved on July 9, 1990, with no
Timitations. At the time of the accident, he estimated that he had
accumuiated about 5,400 total flying hours, of which 2,350 were in the B-727.

The second officer on the B-727, 31, was hired by HNWA in
July, 1883. He held an airline transport pilot certificate and a flight
engineer certificate fssued on September 27, 1989, with a turbojet-powered
airplane rating. His FAA first-ciass airman medical certificate was issued
February 20, 1989, with no limitations. At the time of the accident, he had
accumuiated about 3,300 total flying hours, of which 900 were in the B-727.
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1.5.2 The Flignt Attendants
1.5.2.1 The DC-9 Flight Attendants

The lead flight attendant on the DC-9 was hired ky NWA on June 17,
1938, and received her last recurrent emergency procedurss training on
August 11, 1990. The second flight attendant was initially hired by Rerth
Central Airlines (an airline that also later merged with Republiic, then NWA)
or March 15, 1968, and received her last recurrent training on February 27,
1990. Both of them were qualified for flignt attendant duty on
B-747-200/400, B-727, B-757, McDonnell Douglas DC-10, DC-9 and Airbus A-320
airplanes. The lead flight attendant testified that although she had not
entered a tailcone or a tailcone exit mockup in training, =he had puiled a
tailcone exit release handle in training in August 1959, Trairing »=2cords of
the second flight attendant indicated that she puilesd the exit release handle
during training in February 1989.

An off-duty flight attendant aided in the evacuation of the
airplane. She was hired by Nwi: on March 10, 199C. She had not recsived
recurrent training because she had only been empioyed by the company for
about 8 months at the time of the accident.

1.5.2.2 The B-727 Flight Attendants

A1l flight atiendants on the B-727 were current in %he airplane and
received recurrent training during 19%C.

1.5.2.3 NwA Flight Attendant Training

The FAA-approved Nwa flight attendant initial training program
tasts 6 weeks. The DC-9 specific training consists of & hours and
45 minutes of instruction ard a 30-minute written examination. The training
inciudes instruction in emergency evacuation, emergency procedures, erargency
equipment, water survival and ditching procedures. One acur of training is
allotted to "hands-on practice" in which eack flight attendant is requ’ired
to open a cabin door aad an overwing exit, and "simulate operations of the
control for the aft exit hatch and tailcone.™ At the time of the acrident,
the tailcone exit training device was a platform that included a tailcone
exit release handle positioned at the end of a rod that was attached to the
platform. The tailcone release handle was not installed in retaining clips.
NWA used a 9-minule Hughes Airwest-produced video tape describing the DC-9
“ajicone operation. The film shows the operation of the tailcone’s external
reiease handle and states:

Crewniembers should know the location of tnz handle. 1t could
be important to free passengers or flight attendants who may
be trapped in the tailcone.

hside from information provided by this videc tape, NWA training
does not specifically instruct flight crewnembers to activate the tailccne
external release handie.
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Following the accideni, NWA flight attendant onboard service
managers [supervisers] gave a 15-guestion DC-9 exit operations guiz to 238
flight attendants whe were scheduled to fly on DC-9-type a'rplanes. Four of
the 238 individuals tested required retraining.

1.5.3 Toe Air Traffic Controliers
1.5.3.1 The Area Supervisor

The area supervisor, 35, entered on duty with the FAA on July 25,
1582, and began werking at DTW on November 10, 1985. She became a fuil-
performance-level (FPL} controller and was certified in her current position
in September 1950. Her last over-the-shoulder evaluation® and tape talk
session® occurred in October, 1990. She was cerzified to take prevailing
visibility observations on May 25, 1990.

1.5.3.2 The Local Controller

The local controller, 25, entered on duty with the FAA and beran
working at DTW on June 3, 31988. He became an FPL controller and was
certified as a lTocal controller in January, 1989. His last over-the-shoulder
evaluation was in September, 1990, and his last tape talk session was in
October, 1980. He was certified to take visibility observations on April 7,

1930.

He had no prior FAA assignments befare DTW, but he had § years of
eariier military air traffic contro} {ATC) experience with the US Army. He
was medically aualified as a controller with no waivers or limitations and
was not a pijot.

1.5,3.3 The Fast Ground Controller

The east ground controlicr, 26, entered on duty with the FAA on
February 26, 1985, and began working at DTW on July 1, 1935. He was
certified on the east ground control position on September 30, 1907 and was
not an FPL controller. His Tlast over-the-shoulder evaluation was in
April, 1990, and his last tape talk sec. sion was in May, 1990.

His only previous controller assignment was in the ATC tower at
Saginaw, Michigan, where he was an FPL controller. He was medically
cetified 3s a controller with no waivers or limitations. He wias 2-°50 a
nencurrent private pilot with absut 80 total hours of flying time.

4&5 evaluation by the supervisor while the controller is actuaslly
controlling traffic.

25 training method in:oclving a critigue o¢f ATC recording tapes of the
controller’s 2ctivizies related to the actual cor*rol of airecraft.
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1.5.3.4 The Hest Ground Controller

The west ground contreller, 28, entered on duty with the FAA on
April 29, 1986, and began working at DTW on May 7, 1989. He became an FPL
controller on November 12, 1989. His last over-the-shoulder evaluation was
en Avgust 20, 1990, and his last tape talk sessizn was on March 25, 1950.

His only previcus FAA assignment prior to DTW was in the Willow
Run, Michigan, ATC tower, where he was an FPL coniroller. He was medically
certified by the FAA with no waivers or limitations.

1.5.3.5 The Tower Cab Observer

The tower cab observer, 32, entered on duty with the FAR on
December 13, 1981, and bagan wovrking at DTW on October 10, 1989. She became
an FPL on April 13, 1990. Her last over-the-shoulder evaluatior was on
December 2, 1990, and her last tape talk was on November 14, 1990. Her other
FAA assignments included the towers in Pontiac, and Fiint, Michigan, and
indianapolis, Indiana. She was certified to take visibiiity observations on
May 26, 19%0.

1.6 Aircraft Information
1.6.1 The DC-9

N3313L, a DC-9-14, was acquired by NWA on August 1, 1986. It was
operated exclusively by NWA until the accident, at which time it had a total
of 62,253.2 operating hours and had undergone 88,255 cycles. It was equipped
with two Pratt and Whitney JT8D-7 engines. FAA service difficulty reports
{SDRs} on emergency equipment and exits revealed two writeups. One, in
July 1989, concerred a low-pressure indication on the service door slide
bottle, and the other, in July 1990, involved an inoperative emergency light
by the main cabin door. There were no open items in the maintenance togs for
the airplane.

1.6.1.1 DC-9 Tajilcone Maintenance

The Safety Board examined NWA DC-9 maintenance at its Atlanta
mainternance base. The examination included interviews with maintenance and
quaiity control shift foremen and managers, inspection of the airline’s
computer-generated maintenance and inspection forms (CITEXT cards), which
were used while performing routine maintenance, and reviews of personnel
training records. Several deficiencies were found concerning the airline’s
DC-8 maintenance program.

During a "C" check concluded on the accident DC-9 on November 19,
1990, 66 onerating hours prior to the accident, the tailcone was reportedly
Jettisoned twice and reinstalled without any apparent problems. Replacement
of the top left slider block/Tatch was the only maintenance performed in the
tailcone area. During the replacement of the slider block/latch, its cabling
was misrigged and neither the mechanic who replaced the latch nor the genera’
inspector who inspected the work noted that the latch cabling was not
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properly rigged in accordance with the DC-9 maintenance manual. Examination
of the CITEXT cards containing procedures and instructions for conducting
maintenance during a DC-9 "C" check did not accurately reflect information
found in the DC-9 Maintenance Manual.

The final quality control inspection, affer compietion ¢f ithe “C”
check, was not conducted by a quality contrel inspector, as outlined on the
appropriate CITEXT card. Rather, this inspection was accomplished by a
mechanic who had been designated by his crew chief to conduct the inspection
and who had no formal training on the maintenance, operation and inspectiap
of the DC-9 tailcone. It was alsc learned that some newly hired mechanics
had not received formal DC-9 training for zs long as 18 months after being
hirved by NWA. The position of DC-9 maintenance training manager had been
created 2 months prior to the accident and was still vacant at the time of
the accident.

An NWA senior foreman with 13 years experience stated that about
40 percent of DC-9 tailcone release handles that were pulled during routine
mainienance checks had failed to jettison the tailcones when the specified 25
to 35 pounds of tension were exerted. In postaccident interviews, neither
the quality contrel inmspeciors nor the mechanics who worked on the accident
airpiane’s tailcone during ihz "C* check recalled whether the tailcone
release handle shaft was fractured at that time. Also, they recalled that
during the "C" check the hsadle had been safety wired in its stowed position.
Investigators found no records of anyone having entered the tailcone between
the final "C" check inspection and the accident.

1.6.2 The B-727

N278US, & B-727-251-2A, was purchased by NWA from Boeing in
November, 1975. It was operated exclusively by NWA unti} the accident, at
which time it had a total of 37,710.2 operating hours and 27,933 cycles. It
was equipped with three Pratt and Whitney JT80-15A engines. The single
deferred maintenance item in the airplane maintenznce logs concerned an
ingperable quantity gauge on the potable water system.

Iiterviews with flight attendants on N278US revealed that the cabin
interphone was incperative. Although a mechanic was called to investigate
this discrepancy berore the flight departed the gate, the interphone was not
repairad and the item was noi entered into either the cabin or cockpit
maintenance logbocks. The B-727 Minimum Equipment List (MEL) states that the
airplane can be flown with an inoperative cabin interphore if the public
addresz system is operating properly, which it was on this airplane.
Howsver, FAA regulations require that a known deficiency either be corrected
or entered inic the maintenance logbook according to MEL procedures before
pushback.
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1.7 Heteorclogical Information
i.7.1 Haticnal Heather Service Activity

National Weather Service [NW5) weather observations at DT¥ are made
by weather observers (Meteorslogical Technicians). Observatiens are made at
the HMWS facility in the Executive Terminal Building about 3,100 feet
northeast of the approach end of runway 21C. The DTW tower s about
7,210 feet southwest of the NWS office. Weather observers maintain a Basic
Weather Watch as defined in Federal Meteorclogical Handbook We 1.

The WNHS observations up to and zfter the lime of the accident
{1345 eastern standard time) were as follows:

Time--1250; type--record special; sky partially obscured;
ceiling--measured 200 feet overcast; visibility--3/4 mile;
fog; temperature 41° F; dewpoint--40° F; winds 1200 at
11 knots; altimeter--29.55 inches; RVR not available, .4 of
the sky hidden by fog, 1 inch of saow on the ground, rain
ended 121C.

Time--1330; type--special; ceiling--indefinite 10C feet, sky
chscured; visibility--1/4 mile; fog; winds--120 degrees
11 knots; altimeter--29.52 inches; RYR not available.

Time--1348; type--local; ceiling--indefinite 100 feet, sky
obscured; visibility--1/4 mile; fog; temperature--486° F;
dewpoint--46° F; winds--110 degrees 11 knots; altimeter--
29.49 inches; RVR not available.

1.7.2 Automatic Terminal Information Service (ATIS)

Until about 1333, Detroit ATIS information Delta was being
broadcast as foliows:

Detroit ATIS information Delta. 1750 Zulu [1250 eastern
standard time] weather, sky partially cbscured, measured
ceiling 200 overcast, visibility three quarters, fog,
temperature 41, dewpoint 40, wind 120 at 9, altimeter 29.54,
pressure falling rapidly. ILS approach runway 3 right, plan
runways 3 right 3 center. Notice to afrmen: runway 3 Teft
closed, runway 9/27 closed, wetro VOT out of service,
southsida taxiway uniform pad ciosed, use caution for a
110 foot crane south of T hangars and alse a 310 foot crane
south runway 9/27 between runways 3 center and 3 Jeft,
runway 3 right outer marker out of service, runway 3 center
runup pad closed, braking action advisories are in effect.
Fieid conditions: caution is advised of for [sic] the outer
edges of the ramp has snow piles up to 6 feet, flow procecdures
are in effect for numerous airports. Initial contact advise
coniroiler you have ATIS information Delta.
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About 1322, the NWS office received a message from the DTW tower,
viz its elecirowriter, that the prevailing visibility was 1/4 mile. About
1325, the following new ATIS recording was breadcast:

Detroit Metro ATIS information Echo: 1830 Zulu [1330 eastern
standard time] special weather, indefinite ceiling 100, sky
obscured, visibility one quarter, fog, temperature 41,
dewpcint 40, wind 110 at 9, altimeter 29.50, ILS runway
3 right approach in use, departing runways 3 right and
3 center. Hotice to airmen: runway 3 Jeft runway 9/27 closed,
runway 3 right outer merker out of service, Detroit Metro VOT
out of service, southside taxiway uniform pad closed, runway 3
center runup pad closed, braking action advisories are in
effect, use caution for a 310 foot crane south of runway 9/27
between vunways 3 left and 3 center, use caution for a
110 foot crane in the south "T" hangars, gatehold procedures
are in effect for Chicago Midway, Minneapolis/St. Paui,
Charlotte, Atlanta Hartsfield, LaGuardia, JFK, Newark, Greater
Cincinnati, Syracuse, Toronto Internatjonal and Rochester.
Advise controller on initial contact that you have information
Eche.

1.7.2.1 SIGMET Faxtrot 3

SIGMET (significant meteorological information) Foxtrot 3 was valid
from 1230 to 1630 and cailed for severe turbulence below 8,000 feet for an
area that included DTW. Information from this SIGMET was not placed on the
DTW ATIS as required by FAA directives. 1In additicn, information from this
SIGMET was not included in the weather data provided by NWA meteorclogists to
the flightcrews of the B-727 or the DC-9 involved in this accident.

1.7.3 Weather Observaticns in the DTH Tower

DIW controllers, who are trained and tested as visibility observers
by the FAA, are allowed to take prevailing visibility observations and relay
them to aircraws and the OTW NWS office. A checklist in the DTW tower states
that a wvisibility chart, annotated with visibility markers, such as
conccurses, terminals, towers, and antennas, must be used to determine
prevailing visibility. According to Federal Meteorological Handbook No. i,
prevailing visibility is defined as the greatest visibility =squaled or
exceeded throughout at Jeast half the herizon circie. The 186° arc of the
circie having the greatest visibility need not necessarily be continuous.

The on-duty Tocai coniroller, the on-duty tower supervisor, and an
off-duty contreiler stated that they made prevailing visibility observatijons
Just prior to the accident. The on-duty ground controller also had comments
concerning the visibility.
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The local controller stated that he made a 1/4 mile prevailing
visibility cbservation arcund 1320, 25 minutes prior to the accident. He did
not use the visibility reference chart or lave the visibility reference
markers memorized. He testified that his observaiion was based on the fact
that he used the visibility reference chart to determine a 1/4 mile
prevailing visibility a few times in the past and was very famiiiar with what
a prevailing visibility of 1/4 mile louked Tike.

The tower supe-visor testified that she checked his observation
within "minutes" prior to the accident. The iocal controller said he
actually made his observation some time prior to 1322. She concurred with
his 1/4 mile call and, in hearing testimony, was quite specific concernirg
the visibility markers she used for this verification. However, she alss
stated that she did not use the visibility reference chart. 1In addition, she
said that she did not know the visibility that the NWS was reporting prior ia
and at the time of the accident. Federal Meteornlogical Handbook No. 1
states that the Tower of the tower or the surface visibility is the
contreliing factor for airplane operations on an airport.

An  off-duty controller, preparing to ceme on duty, made a
visibility observation using the reference chart between 1330 and the time of
the acc.dent. She determined that the prevailing visibility at that time was
1/8 mile. Following her observation, she asked the local controller whether
ke wanted to change the visibility reading (without elaborating that she
believed the visibiiity was then 1/8 mile) and the jocal controller responded
that the i/4 mile call was good.

The east ground controller stated that he concurred with the
1/4 mile call. However, he also said that he could not see aircraft at the
ends of A, B, or  concourses around the tim2 of the accident. The ends of
the concourses, which are visibility markers, are less than 1/4 mile from the
DTH tower.

i.8 Aigs to Navigation

No navigation aics were used by either airplane during the accident
sequence of events. DTW’'s ATC tower is not equipped with Airport Surface
Detection Equipment (ASDE).

1.9 Communications

A review of FAA Form 7230.4, Daily Record of facility Operation for
the DTW air traffic control tower, did not disclose any recent transmitter or
receiver problems affecting the abilities of either airplane to communicate
with the tecwer prior to the accident. Subsequent to the accident, all
primary and secondary {(main and standby) radios using frequencies 119.45
(east ground control}, 121.8 {west ground control), 118.4 (local control
east) and 135.0 {local control west) were found to be operating within normal
parameters, In addition, the controlliers and flight crewmambers invelved in
this accigent stated that ne radio problems existed that hampered their
ability to communicate.
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1.18 Aerodrome Information
1.16.1 General

DTW is about 15 miles south of downtown Detroit, Michigan. The
field elevation is 639 feet above sea level. The airport is certificated in
accordance with the applicable provisions of Title 14 CFR Part 133. OTW is
served by four runways: 3L/¢21R, 3C/21C, 3R/21L and 9/27. At the time of the
accident, runway 9/27 was closed for snow vemoval. Runway 3C/21C is
8,500 feet Jong and 200 feet wida. The first 4,387 feet of runway 3C is
grooved concrete, and the remaining 4,113 feet is groecved asphalt.

DTW Airfield Inspection forms of daily airfield inspections, which
were conducted between November 21, 1950, and December 3, 1990, and weekly
airfield runway 1lighting reports made between HNovember 28, 1930, and
December 3, showed no discrepancies in airfieid marking, lighting circuits,
or runway and taxiway signage. FAA annuai airport/safety certification
inspection records for 1988-1990 show several discrepancies. On
September 17, 1990, a Letter of Correction was written by the FAA
Certification Inspector as a result of her inspection. It stated that the
1ights on runway 3C/21C were in need of repair and that daily airfield
inspection reports had omissions in them. The lighting discrepancies were
corrected on September 18, 1990. The FAA inspector assigned to DTW at the
time of the accident was not a pilot.

The National Aeronautics amd Space Administration’s Aviation Safety
Keporting System (NASA’s ASRS) issued an alert bulletin (ASRS Alert Bulletin
91:01} on January 3, 1991, concerning a near incursion on runway Z1R at DTW.
The event occurred after the accident and ASRS personnel received the
anonymous report from an airline aircrew some time later. Although the
bulletin was directly addressed to the Airport Manager at DTW, the Deputy
Director of the Wayne County Division of Airports testified that his office
received a copy of the bulletin from the Airport Certification Gffice that
oversees DTW. It could not be determined why Detroit Metropolitan/Wayne
County Airport did not receive the bulletin directly from NASA’s ASRS.

1.16.2 Runway 3C/21C Lighting

Lighting on runway 3C/21C pertinent to this investigation includes
high intensity runway edge Tights (HIRLs) and bidirecticnal centerline
lighting {CL}. The distance between runway edge 1ights is 200 feet, except
at the western edge of runway 3C/21C near the intersection of runway 9/27,
taxiway D-4 and the outer taxiway, wherez the edge lights are 584 feet apart.
FAA Advisory Circular (AC) 150/5340-24, Runway and Taxiway Edge Lighting
System, dated September 3, 1975, states: “"Where a runway is intersected by
other runways or taxiways, a semiflush Tight...should be installed to
maintain the uniform spacing for HIRLs."
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The distance betwzen runway centerline lights is 50 feet. Neither
the National Oceanic and Atmospheric Administration, nor the Jeppesen
Sanderson, Inc., flight information publications depicted centerline Jights
on runway 3C/21C at DTW. NWA pilots use Jeppesen Sanderscn documents.

Witnesses in the runway 3C/21C area at the time of the accident did
not note whether the runway centerline Tighting was illuminated. Because of
the directional nature of this system, these lights are not visible from the
D7¥ control tower. The FAA tower supervisor stated that prior to the
accident, the centerline lights were turned on by means of a toggle switch
and set to step 5 (the highest setting) via a rotating rheostat switch.
Postaccident testing of the centerline lighting panel in the tower revealed
the following:

1. The "on-off" teggle switch was spring loaded and could be
placed between the "on" and "off" positions; however, it
was difficult to get the switch to remain in the center
position. MWhen in the center or the "off" position, the
centeriine lights were not illuminated.

2. The panel behind the rheostat was labeied with a
felt-tipped marker indicating the 5 iatensity steps (the
numbers 1 through 5), twe "off" positions, and an
unidentified "hashmark."”

3. When the rheostat was placed in the two "off" positions
and at the hashmark, the centerline lights op the runway
were at their lowest intensity level.

4. When the rheostat was placed between the numbers
corresponding to the 5 intensity steps, the centerline
1ights were at their Towest intensity Tevel; however, as
the switch was rotated to the next highest setting, the
lights brightened to that setting.

5. The switch detents corresponded to the 5 intensities.
When the switch was in a detent, the lights illuminated
to the level corresponding to that detent.

6. The rheostat did not conform to FAA specifications
outTined in AC 150/5345-3D, dated August 8, 1986, because
it did not have a stop to prevent rotation past the last
intensity seiting {step 5) and to prevent continuous
rotation in either direction. The provisions of this
document are mandatory for Federally funded projects.

7. The runway 3C centerline lights were c¢n a separate
electrical circuit and therefore were not part of any
otu>r airport tighting that was intentionally turned off
prioi to the accident.
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Or HMay 31, 1591, the Safety Becard issued Satety HFecommendaticn
A-891-39 to the FAA concerning airport lighting panel rotary switches., &
response is pending. The recommendclion asked the FAA to inspect 3all
Tighting panel rotary switches to ensure that thay comply with the
specifications outlined in AC 150/5345-3D. This AC states in part:

The switches shall have a minimum aﬁgu1ar throw of 309 between
detents and be equipped with a stop io prevent rotation past
the last position and continucus rotation in either direction.

A taxiway hold pesition iight {damaged and inoperabie prior to the
arcident) was instaliied on the island between the outer taxiway and
runway 3C/21C. This assembly is a dual, aiternately fiashing set of yellow
1ights, intended to delineate the entrance to runway 3C/21C. The taxiway
hoid position light was not required airport equipment under tne FARs.

1.10.3 Airfield Guidance Signs

All taxiway identification signs (informationzl signs with yellow
backgrounds and black letterirg) and runway identifier signs [mancatory
signs with red backgrounds and white lettering) observable along the route
taker by the NWA DC-9 met or exceeded the specifications concerning size and
coloration, as stated in AC 150/5345-44D, Specification for Taxiway and
Runway Signs, dated Aprx? 30, 1984. After the asccident, investigators were
unable to agree on the precise taxiway segment identifications near Oscar 4
after reading the available signs in that area.

1.1¢.4 Airfield Surface Markings

Refiective paint was not usad for taxiway cemierline or held line
markings, and its use was not reguired. The inner taxiway centerline from
gate C18 eastbound past the fire station was visible. FHowever, about 200 feel
of the centerline as it curved through the Oscar 6 area varied in conspicuity
between "very faded" to "not visiblie" under day VFR conditions, according to
investigators who observed the taxiway. The taxiway centerline that led from
the inner taxiway to taxiway Oscar 5 toward runway 9/27 was visible. The
inner taxiway centerline between Oscar 6 and 0Oscar 4 varied in conspicuity
from "faded" to "visible.” On the Outer iaxiway, the painted taxiway
centerline wes observed to vary in wvisibility from "faded” to "visible®
between Oscar 4 and Oscar 6. About 50 feet of the centerline on the duter
taxiway near Oscar 5 was unpainted because of recent pavement surface
maintenance. An airport management official statsd during the pubdlic
hearing that taxiway centerlires are painted twice a year and that because of
weather, the lines were to be repainted in the spring of 19%51.

Concerning hold iines beitween taxiways and runways, AC 150/5340-1F,
Marking of Paved Areas on Airports, dated October 22, 1987, states in pare:
“the hold markings are installed perpendicular to the taxiway centsrline.”
The runway hold Tine on the extended portion of Oscar 4 between the two
islands was parallel with runway 9/27 rather than perpendicular ts the
taxiway centerline.
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Digital Fiight Data Recorders (DFDR3)

The DFDRs on both airplanes were Fairchild Model F800 devices.
“here was no evidence of any internal cdamage to either recorder. An
axamination of the recoverad data from both recorders indicated that they
operated within established parameters and that there was no abnormal loss of
synchronization during the pertinent portions of the recordings.

The DC-S data plot covers 11 minutes and 52 seconds and contains
ali date recorded during the taxi sequence. The altitude and airspeed inputs
for the DC-9 were not plotted because the data did not dispiay any
significart changes during the entire taxi operation. The B-727 data piot
contains the 2-minute segment of the data set that covers the turn onto the
runway through the takeoff roll and subsequent takeoff abert. A1} parameters
for the B-727 during this period were plotted.

1.11.2 Cockpit Voice Recorders (CVRs)

Bothi CVRs were Fairchild Model A-100A devices. Neither (VR
received any internal damage during the collision sequence. The recordings
obtained from both the recorders were of good to excellent guality. On the
B-727 recorder, a power interruption of unknown origin occurred at 1346:57.5,
about 1 minute and 18 seconds after the collision. The DC-9 recording ended
at impact.

fppendix D contains the full transcript of the DC-9 recording and
the Tast 5 minutes of the B-727 recording (initiation of the takeoff
checklist to the end of the recording). The flightcrews from each of the
accident airplanes suggested clarifications and additions to the
transcripts. They are also in appendix D.

1.12 Wreckage and Impac: Information
1.12.1 The B-727

The k-727 was only damaged on its right side, most of which
affected the right wing. Approximately 13.5 feet of the ocutboard wing had
been sheared off during the collision. Much of the debris from this wing
area was found in and around the DC-9. The remaining portior. of the wing was
attached to the fuselage but was heavily damaged. Most of the Nos. 4, 5, and
6 leading edge flaps had broken off, but the actuators were still in piace.
Most of the forward, lower fixed leading edge panels aft of the No. 4 leading
edge flap had alsc broken off. The Nos. 7 and § leading edge slats and slat
tracks had separated from the wing and were found on the runway beside the
DC-8. The mid fairing and most of the aft fairing for the outboard flap
track of the inboard trailing edge flap had been torn off during the
collision and were found lodged in the leading edge of the right wing of the
DC-9. Among other wing components, the lower, outboard end of the inboard
aileron was slightly damaged, as was the outboard ena of the outer spoiler,
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_ : The three fuselage-mounted engines did not appear to sustain any
damage as a result of the collision. They were not examined internaily.
Beth right tires exhibited several cuts on their treads and sidewalls. (See
figure 4.)

1.12.2 The DC-8
1.12.2.1 General Damage Description

The interier of the passenger cabin was extensively damaged by the
fire. A1l cabin sidewall and ceiling panels, stowage bins and seat
cushions, except for some small pieces, were destroyed by fire. The remains
of double seat frames from about their bottom seat pans to the flioor
were intact and in place from the Teft overwing hatch to the aft lavatory.
A1l otner seat frames were generally not as intact and had more fire damage.
Many of the seat frames on the right side of the cabin were displaced
rearward from their normal positions.

The airplane’s fuselage was cut in a straight 1ine just below the
bottom of the windows on the right side of the airplane. The cut line
remzined along the right side of the fuselage, and the fuselage structure
above this cut line to the top was destroyed by fire. The majority of the
fuselage was burned from just aft of the cockpit to just forward of the aft
bulkhead, from the top to just above the window line on the left side of the
airpiane.

The accessory compartment between the aft pressure bulkhead and the
fiberglass taiicene contained considerable amounts of soot. Plastic
electrical wiring support loops and insulation on some small wires in that
area had melted. The thermal insulation on the aft side of the pressure
bulkhead was not fire damaged.

The right horizontal stabilizer’s bottom surface and the right side
of the vertical stabilizer contained heavy amounts of scot. The outside of
the tailcone area contained soot, mostiy on the right and Jlower sides, but
fire did not burn through. The outside of the tailcone exhibited a 1- to
1/2-inch mark that exposed a fiber matrix surface.

The left wing was undamaged and all lefi wing control surfaces were
intact. The right wing was heavily damaged, and about 3.5 feet of the wing
tip was missing. Portions of the right wing tip were found in the right main
landing gear door of the B-727. Several areas of the wing’s top skin just
aft of the leading edge were torn. Scrape marks existed on several ireas of
the urper surface of the DC-9 right wing. These scrape marks and those on
the right winc of the B-727 indicated a collision angle between the two
airplanes of approximateiy 59.

The interior of the cockpit contained a 1ight amount of soot and
exhibited some charring of the ceiling and sidewall just inside the tolding
entrance deer. The folding entrance door was found in several pieces with
the cockpit side of the door relatively clean and the cabin side of the door
charred. The first officer’s middle window was cracked but intact, and the




27

Figure 4.--Photegraphs of the 0C-S and the B-727.
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first officer’s instrument panel was deformed aft. Small pieces of debris
from the wing tip of the B-727, including shards of green glass from the
right navigation light lens, were found in the cockpit of the DC-9. The
right side of the nose of the airplane exhibited a iarge gash beginning ijust
under the first officer’s middle window and extending aft to the galley
service door.

The left engine was intact and did not exhibit any external damage
except for soot found in the inlet and exhaust areac. The right engine was
knocked off its pylon by the B-727 during the collision sequence. It was
found beside the DC-9 in a heavily battered and burned condition. Neither
engine was examined internaliy.

1.12.2.2 Forward Exit Systems

The L-1 door could not be closed because of interference between
the upper aft corner of the door and the door fuselage jamb. The door’s
operating handie could not be rotated to its fully closed pousition. The L-1
evacuation slide cover was found inside the cabin near the L-1 exit liying
loosely on top of the wadded up R-1 slide, with no fire or smoke damage.
Black shoe prints were found on the aft side of the cover. The L-1
evacuation slide was def’ated and found wadded up on the cabin floor next to
the L-1 exit. The girt bar was found installed in its floor fittings. The
slide’s manual inflation handle was twisted inside the girt skirt. When the
slide was unfolded by investigators, the manual inflation handle was still
attached to the top of the girt in its stowed position.

The R-1 gallecy service door was found in three pieces on the cabin
floor. The R-1 stide cover was found undamaged on top of the wadded up L-1
slide. The R-1 girt bar and its floor fittings were not damaged; however,
foreign material was found inside the aft floor fitting. The R-1 slide was
not infiated and the girt end of the siide was in the girt sleeve in its
proper position. The siide cover latch and cable assembly were properly
installed around the girt bar in the center girt skirt cutout. The entire
right side of the valise was missing and the edges of the slide were charred.

1.12.3 Coilision Sequence

Based upon the locations of various DC-9 components imbedded in
the structure of the B-727, and vice versa, and various impact marks and
scratches on both airplanes, a collision sequence of events was established.

The first contact occurred when the right wing tip of the B-727
struck just below the first officer’s middle window on the DC-9. Exact
magnetic headings of the two airplanes at the time of impact could not be
determined because one or both of them may have slewed slightly because of
pilot input or during the collision. Hewever, it was established that the
B-727 was nearly on the centerline and the DC-9 was near the right edge of
runway 3C.
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As the B-727 passed the DC-9, tearing of the DC-9 fusrlage began,
and simultaneously the wing tip of the B-727 began fo disintegrate. As the
wing tore through the DC-9 fuselage, the outboard mid-canoe fairing of the
inboard flap on the underside of the B-727 right wing came in contact with
the right wing leading edge of the DC-9. About the same time. the B-727
right mair landing gear door impacted the right wing tip of the DC-9. The
DC-9 wing tip was sheared off and = portion of it remained Todged in the
B-727 gear door. The B-727 right wing continued to cut through the right
side of the DC-9 fuselage until its No. 8 leading edgs slat came in contact
with the right engine cowl of the DC-9. The right wing of the B-727 then
sheared off at the 13.5 foot point as it came in full contzct with the right
engine of the DC-9, which then separated from its pylon. See figures 5a and
5b for a graphic presentatisn of the impact sequence.

i.13 Medical and Pathliological Information
1,13.1 General

Interviews with crewmembers in both airptanes and air traffic
controllers involved in this accident suggested that they received proper
rest before duty. With tha exception of the captair on the Df-9, all of thenm
had eaten breakfast and Turch prior to the accident. The D£-9 captain
stated that his last meal prior te¢ the accident consisted of chicken, a bowl
of ¢hili and cheese stick appetizers and was compieted at about 2100 on
December 2. The captain decided tc skin brezkfast the follewing morning in
order to report early to the airport, and he ate nc other food before the
accident.

1.13.2 Postaccident Toxicological Testing

Federal regulations rcquire Part 121 air carriers ioc have a drug
testing program to prevent illegal drug use in the workplace. NWA has a
postaccident drug testing program that was approved by the FAA undar 14 CFR
121.457. According to FAA regulaticns, urine is collected for drug analysis;
alcohel is not one of the drugs identified in the testing procedurs.
Further, urine collected under ihis authcrity and procedure may not be used
for any reason not covered in 49 {FR Part 40, "Procedures for iransportation
Workplace Crug Testing Program." These procedures are essentially the drug
tesiing guidelines developed by the Department of Health and Human Services
(DHHS) for federal employee drug-frese workplace programs, which require tests
of urine for 5 drugs or drug classes: opiates, amphetamines, cecaine, PCP,
and marijuana at cutoffs specified by DHHS.

Alcehol abuse prevention in the transportation industry was the
subject of an Advance Notice of Proposed Rulemaking issued in the Federal
Register on WNovember 12, 1989, by the Office of the Secretary of :he
Department of Transportation {DOT).

In addition to the FAA-mandated testing program, HWA has its own
postaccident drug testing program for its empieyees. This program includes
the coilection of blood for alcohol measurements and the coliectian of urine
tc test seven drugs or drug classes. The drugs include the five drugs or
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drug classes in the FAA-mandated program and benzodiazepines and
barbiturates. Because 49 CFR 40.2i(c) states that the urine spacimen may
only be used to test for the five appruved drugs, WWA cbtained separate
specimens {urine and bleod) from its employees to test for the additional two
drug classes and alcohol.

1.13.2.1 HNWA Postaccident Testing Program

Under NWA’s in-house drug testing program, the cockpit crews of
both aircraft and two flight dispatchers provided blood and urine specimens
for drug testing. The captain and first officer of the DC-9 provided these
specimens at 2010 and 1918, respectively. The captain, first officer, and
flight engineer on the B-727 submitted specimens at 1950, 20i0, and 2025,
respectively. The cockpit crewmembers of both aircraft and the flight
dispatchers tested negative for all drugs, including alcohol. Flight
attendants on the two aircraft were not requested to provide specimens.

1.13.2.2 FAA-Mandated Postaccident Orug Testing Program

Urine specimens were collected from the cockpit crewmembers of
both aircraft separately for the FAA-mandated postaccident drug testing
program. Urine specimens were collected from the captain and first officer
of the DC-9 and the captain, first officer and flight engineer of the B-727
at the same time the specimens were taken for the NWA program. According to
FAR representatives, the specimens were necaiive for the five drug types.

1.13.2.3 Drug Testing of Air Traffic Controlle.s

Federal employees in safety-sensitive positions, such as air
traffic controllers, are subject to postaccident drug testing under DOT
Order 3810.1A. This order prescribes DOT’s policy and procedures far
implementing Executive Order 12564, Drug-Free Federal Xorkplace. The
Executive Order and the Drug Free Workplace do not include testing for
aicohol use. The DOT Drug Testing Guide sets forth the procedures to be
followed in determining who is to be selected for drug testing following an
incident or accident. For air traffic controllers, the following steps are
10 be followed:

1. The Flight Standards Division Manager {(FSDM), or the Air
Traffic Division Manager (ATOM), or the Airway Facilities
Division Manager (AFDM)} will be notified of an accident
or event by the regional cemmunication center. Upon such
notificaticen, the appropriate manager will determine
whether the event qualifies as a covered event, described
in section II.A.l. This determination shall be bcsed on
all available facts.

2. Following a determination that the event qualifies as a
covered event, the appropriate division managers shall
take all practical steps to identify each employes whose
work perfermance may have been a contributing factor to
the event,
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3. After identification of each emplcyee, as specified in
Paragraph 2, the approp:iate division manager shall
exclude from testing any employee so identified when
specific and objective information collicted in the
course of review of the known facts surrounding the event
shows that the employee’s work performance at or about
the time of the event could not have been a contributing
factor in the event.

In this accident, the decision about whick controller to test was
made by the manager of the Air Traffic Division (ATD), FAA OGreat Lakes
Region, whose office is 1in Des Plaines, Illinois. According to his
testimony at the Safety Board’s public hearing on this accident, he reviewed
the sequence of events of each controller by phone conversations just prior
to and at the time of the accident and concluded that only the east ground
controller would be subject to drug testing. This decision was made inm
conjunction with legal counsel at FAA Headquarters in Washington, D.C. The
ATD manager stated that based on information available, he decided %o test
only the east ground controiler. The manager reviewed the time sequence of
events and decided that the local controller should not be tested because
the controller though* that NWA flight 293 had already taken off when the
supervisor told everyone to stop their traffic. Although the manager
determined that the flight had not taken off before the ground contrcller
made the statement that an aircraft was lost on the airport and the
supervisor ordered ali flights to be halted, the manager stated in testimony,
"there were nc acts he [local controller] could have taken that would have
stopped it."

According to the manager’s testimony, after he decided tc test the
ground controller, a urine specimen was obtained around 1730 (about 4 hours
after the accident). To do this in a timely manner, the manager testified
that he had the urine specimen collected by a doctor in the Detroit area
rather than using the DOT urine collection contractor, Upjohn Corporation,
which wauld have required an individual to travel to Detroit from the east
ccast. According to verbal reports from the FAA, the controller tested
negative for the drugs (opiates, cocaine, marijuana, PCP, and amphetamines).

The ATD manager testified at the public hearing that he has a few
employees invoived in an alcehol rehabiiitation program. However, he made it
clear that he does not have the authority to test for aicohol use.

The Safety Board formally requested that the FAA provide blood and
urine sampies from all FAA personnel in the tower at the time of the
accident. 7This request was made several times prior to the investigative
team’s arvival in Detroit. The controliers declined to provice specimens for
such testing. Because the local controller refused to provide urine or blood
sampies *o the Safety Beard for further independent testing, the local
controller’s use or nonuse of alcohol and other drugs not in the Naticnal
Institute of Drug Abuse (NIDA) protocoi immediately bafcre the accident could
not be determined.
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1,13.3 Injury and Fatality Descriptions

No persons on the B-727 were injured. Seven passengers and one
fiight attendant on the DC-9 died. The flight attendant was found face down
or the tailcone catwalk with her head directly under the tailcone release
handle and the male passenger who had sustained a minor head injury was found
aft of the tailcone slide patk with his buttocks resting partially on the
tailcone access panel and his upper torso near the taiicone’s lower right
latching mechanism. Both victims died of asphyxia secondary to smoke and
soot inhalation and both were within reach of the tailcone emergency release
handle.

Three male passengers who occupied seats 7F, 9F, and 12F were the
only persons to die from massive blunt force trauma. A female passenger
seated in 5F and a male passenger originally seated in 12D died of asphyxia
secondary to smoke and soot inhalation. TYhe male was found in the ajsie at
row 11, and both of these victims were severely burned. A male passenger
assigned to seat 10D, who was found in the aisle at row 9, died of thermal
injuries; no traumatic injuries or smoke and soot inhalation were detected.

1.14 Fire
1.14.1 Fire Initiation

The cabin of the DC-9 was consumed by fire. The fuel vent surge
tank in the right wing of the B-727 was probably ruptured as the wing siiced
through the fuselage of the 0C-9. Examination of impact marks on wing
components revealed that the No. 3 (cutboard) fuel tank in the right wing was
ruptured as that area of the wing struck the right engine of the DC-9. Fyel
tines that were feeding fuel to the DC-9's right engine under pressure from
wing tank fuel pumps were ruptured when the engine separated from the
fuselage. Electrical coaponents in the right wing tip of the %-727 include
the right navigation light {illuminated by the pilots prior to beginning the
takeoff roli). Wiring to these components was compromised during the
collision. On the DC-9, electrical components within the c¢abin included
reading 1ights, overhead lighting, and the public address system.

Personnel on the first ARFF units to arrive at the DC-9 noted that
the detached right engine was burning and that, aside from the fuselage fire,
a ground fire existed around the engine and under the empennage of the
airplane.

The passerger in seat 11D stated that Flames erupted "almost
immediately.” The passenger in seat 6B said that after the impact he saw a
flame that Jooked like a "blow torch” coming into the cabin at the right
rear. The passenger in seat 15A& saw flames along the right side of the
fuselage immediately after impact.
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1.13.2 Emergency Response

Upon notification of the accident by the DIW tower around 1345,
13 DTW fire Department (DTWFD) personnel responcded from fire Stations 1 and 2
with five vehicles, two engine companies and two ambulances. One of these
ambulance was delayed because it was involved in an earlier ressponse to a
Tocal hospital. A1l but one of the fire fighting vehicles initially
responded to the B-727. That response was somewhat delayed because of low
visibility in the fog, possibly as Tow as 50 to 100 feet, according to DTWFD
personnei. The fire trucks were alsc slowed because they had to maneuver
around various aircruft on the taxiways. Upon arrival at the B-727, ARFF
personnel saw fuel Teaking from the damaged right wing, and they blarketed
the wing and fuel spill area on the ground with foam.

At 1350, Fire 1, which was at the B-727, asked the ground
controlier for the location of the second -irplane. The controller replied
that he was unsure but that the last report ne had was that the airplane was
at “Oscar 4 and runway 9/27." The airplanes were about 2,100 feet apart.
A1l ARFF units at the B-727, except Fire 2 (directed to stay with the
airplane} proceeded to search for the DC-9. The driver of Engine 6 (a small
vehicle with no heavy fire fighting equipment) had previously elected to
search for the DC-9, upon initial notification, rather than proceed to the
B-727. It was the first ARFF vehicle to reach the burning airplane.
Engine & radioed to the other units at the B-727 that the airplane cabin was
fully involved with fire and requested all vehicles to respond to the DC-9.
The Fire Chief so ordered, with the exception of Fire 2, which stayed with
the B-727.

A short time later, Fire 1 ordered Fire 2 to move to the DC-9. The
driver of Fire 2 advised the captain of the B-727, through an open cockpit
window, that he was leaving. The captain requested that Fire 2 remain, but
the driver told him that he had been ordered to leave and proceeded to do so.

1.14.3 Fire Fighting

Fire 1 directed arriving units to extinguish fires located at the
separated No. 2 engine and underneath the DC-9. Following this effort, an
interior oitack was attempted on the left side of the aircraft using hand
Tines and bumper turrets through the cabin window openings. This attack was
abandoned because of the intensity of the fire and the hazard to the fire
fighters, according to DTWFD personnel. A short time later, fire breached
the roof of the DC-9 and overhead turrets applied foam into the fuselage.
The Fire Chief later estimated tkat the cabin fire was extinguished about
3 minutes after the ARFF vehicles arrived. DIWFD incident reports estimated
that the first ARFF unit arrived at the DC-9 at 1348. However, ATC tape
recordings indicate that they arrived about 3 minutes later.

The Fire Chief stated that although it had no detrimental effect on
the rescue, an attempt to replenish water at a fire hydrant located at the
taxiway Xray and runway 9/27 intersection was unsuccessful because the water
supply to this hydrant had teen shut off for maintenance and the DTWFD had
not been notified that the hydrant was out of commission.
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Also, the Fire Chief stated that he decided not to have his fire
fighters attempt to jettison the DC-9 tailcone externally because the cabin
was totally enguifed in fire and the cabin environment appeared to be
nonsurvivable. He also said that flames on the ground in the area of the
tailcone presented an unacceptable risk to his fire fighters. At the public
hearing for this investigation, he stated that another reason why he did not
want the tailcone jettisoned was because it would vent the fire within the
fuselage. When he was asked about Teaving the B-727 without fire protection,
the Fire Chief stated that he made a "tactical Judgment" that all ARFF
equipment was needed at the burning DC-9, since the fuel Jeak at the B-727
was "slight." He added that he believed having the passengers remain on
board the B-727 was unsafe and that the captain should have expeditiously
deplaned the passengers.

Shortly after the arrival of ARFF units at the DC-9 and prior to
the extinguishment of the cabin fire, the Fire Chief directed a fire
fighter/emergency medical technician to estzblish and oversee 2 triage site.
A primary triage area was selected but not implemented because, according to
the Fire Chief, a number cf the most seriously injured had already been
transported to local hospitals in police vehicles, which arrived shortly
after the ARFF units.

1.15 Survival Aspects
1.15.1 B-727 Deplaning

As the B-727 came to a stop on the rurway centerline, the captain
shut down all three engines and confirmed from the lead flight attendant
that no one was injured. A deadheading NWA captain advised that there was no
fire but that a small fuel leak existed on the right wing tip. He was
instructed to return to his seat to monitor that problem. The captain
announced to the cabin that passengers should remain seated, and he asked the
tower to send out the fire trucks, busses, aid mobile stairways. He later
stated that he determined that the ziiplane was safe for the “short term” and
that an emergency evacuation might be avoided.

Several fire trucks then arrived and applied foam to both sides of
the airplane. As the fire trucks were leaving for the DC-9, the driver of
the last truck advised the captain that "You look good, you're all foamed,
and you're OK," according to the captain. Shortly after the ARFF vehicles
departed, he deenergized the battery circuitry. About this time, a heavy
rain shower began, and the captain Jeaned across the first officer to observe
the fuel leak. He stated that the wind was blowing the fuel spray from the
leak away from the aircraft and that the crown of the runway was draining
fuel on the ground away from the airplane.

About 15 to 17 minutes after the collision, the captain told the
second officer to lower the veniral stairway in the rear of the airplane to
assist in depianing the passengers. He had the jump seat rider reenergize
the battery, made a public address announcemeni to direct the deplaning, toid
the first officer to secure the cockpit, and then went aft to assist in the




37

deb]aning° ihe passengers were allowed to coilect their carry-on baggage
before their departure from the airplane.

1.15.2 DC-9 Evacuation
1.15,2.1 Pilot Activity

_ After shutting off the fuel control levers, the captain of the
DC-9 announced three times on the pubiic address (PA} system to evacuate the
airplane. As he Jlooked to the rear of the airplane while replacing the
handset, he saw people blocking the cockpit doorway while trying to exit the
airplane. He stated that he heard a woman scream that the door was jammed.
He exited through his sliding window and used the escape rope so that he
could open the door from the ground. He discovered that the L-1 passenger
entry door was open and believed that the woman was referring to the R-1
galley door as the one that was jammed. Me then assisted passengers 1in
moving away from the airplane and escorted one passenger to a parked police
car.

The first officer said he thought to conduct the evacuation
checklist following the collision but only remembered pulling the ergine
fire shutoff switches. After extricating nis injured vight leg from the
area between the control column and the deformed instrument panel, he
entered the cabin and saw five or six people standing at the L-1 door. He
pushed one passenger out the door and the others followed. He then exited
through the L-1 door and later inflated the emergency evacuation slide from
the ground. After assisting a passenger off the wing, he attempted to ciimb
up the slide to reeenter the airplane but fell dowr and was subsequently
restrazined by a fireman.

1.16.2.2 Cabin Evacuation Activity

Passengers evacuated the airplane through the L-1 and R-1 doors
and the left overwing exit. The lead flight attendant, the first officer,
and two off-duty flight attendants exited through the L-1 door alsc. None of
the crewmembers infiated the L-1 evacuation slide prior to exiting the
airplane. The captain used his escape rope and evacuated through the left
cockpit window. Tie right overwing exit was not used. One passenger and the
flight aitendant assigned to the aft jump seat entered the tailcone but they
were unable to deplioy the tailcone exit and did not survive the accident.

The lead flight attendant stated that she left her jump seat to
secure the galley and was standing in the cockpit doorway when the impact
gccurred.  She dropped to the floor, and when she stood up and turned arcund
people were rushing to the front of the airplane. A woman fell at her feet
and, after she helped her up, the flight attendant opened the L-1 door. She
stated inat the escape slide pack had fallen off the door, and she bent down
and pushed the slide through the door with her left hand while opening the
door with her right hand. When the door was open about 2 feet, she jumped
out of the airplane to get out of the way. She shouted commands from the
ground for passengers to jump out of the airplane. She stated that she
fooked for the slide’s infiation handle but ccould not find it. She testified
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that if she had found the handle while she wes stil, in the cabin, she would
have inflated the slide even though the door was not completely open.

A passenger seated in 6D stated that fellowing the collision he
reached the L-1 exit ana saw a uniformed flight attendant standing at the
door trying to open it. The passerger said that the flight attendant could
not 1ift the handle and he and another man told her that they would open it.
He stated that she bent down to the floor and said something like, "I’'m going
to pull the chute." When the door was open about 1 1/2 to 2 feet, the other
man jumped out and the passenger sat on the door siil and pushad the door
oper: further with his feet. When the door was about halfway open he pushed
himself off the door sill and jumped to Lhe ground.

An off-duty NWA flight attendant who had been seated in seat 1D
saw that the woman in 2D had 2 head injury and was not attempting to exit.
She assisted that woman to the L-1 exit. The door was partiallv open, and
she thought that the firs® officer pushed the door open. She assumed that
the slide had malfunctioned because the Jead flight attendant was on the
ground and did not attempt to inflate it. She said that in order to minimize
the risk to the passengers who were jumping from the door in a "crazy"
manner, she held onto the door with her right hand and lowered passengers to
the ground with her left arm. Her oniy injuries were muscle strain as a
resuit of lowering passengers to the ground. After she exited the airpiane,
she placed three injured passengers in a sheriff’s patrol car. Whea she
could not find the operator of the vehicle, she commandeered it to move the
injured passengers away from the burning airplane. She did not see
ambulances, so she urged the police to transport the three passengers to the
hospital.

The left overwing exit was opered by the passenger in seat i3B.
The passengers in seats 3D and 10A initially headed for the forward exits and
then turned around and exited through the 1aft overwing exit. The passenger
in seat 7D joined the crowd that was "surging forward” but then turned around
and exited through the left ocverwing exit also. The passenger in seat 6B
said he went back toward the overwing exit and used it because he did not
want to "wait in line.”

The flight attendant in the aft cabin and the passenger seated in
150 entered the tailcone through the tailcone access hatch but were unable to
deploy the tailcone. They both died as a result of smoke inhalation.

1.16 Tests and Research
1.16.1 Tailcone Release System Examination and Testing

The fuselage station frames, associated longerons and the attaching
rivets of the fuselage adjacent to the tailcone were not damaged during the
collision. However, tears and wrinkling of the fuselage skin was evident in
this area. The tailcone evacuation slide pack was found in place and intact.
Its slide deployment Tanyard was found properly attached to the tailcone, but
it was Iying to the left of the pack, out of its normal pesition.
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The interior tailcone release handle was found out of its normally
stowed position, free of its retaining clips, and its safety wire was not
found. The handle was also rotated about 60° clockwise from its normal
stowed position. Because of soot deposits on the handle, the 1ifting and
identification of fingerprints was impossible. The red and white colered
nlacard on the fuselage sidewall near the handle was readable through an even
coating of soot, and the soot was not disrupted.

Atthough the routing of the tailcone release mechanism cabling was
found to be in accordance with the Douglas DC-9 Maintenance Manual, there was
excessive slack in the cable. Three of the four tailcone release latches
were in their fully closed positions. The upper left latch was engaged but
rotated counterclockwise 1/2 inch from its fully closed position. When
tested, all four laiches rotated within the Timitations imposed by the cable
sysiem.

According to the DC-$ Maintenance Manual, the maximum amount. of
pull required to release the tailcone was 35 pounds. However, two pull tests
of the internal release handle n»f 685 pounas and more than 90 pounds,
respectively, did not release the tailcone. Following these tests, the four
latch mechanisms were examined. The top right and the bottom left latches
were fully closed. The bottom right latch was rotated clockwise 1/2 inch
from its fully closed position. The top left Tlatch was ~otzted
counterclockwise 1/2 inch from its fully closed position. The interior
tailcene release handle would not return to the position in which it was
found. Instead, it drooped over the side of the release assembly., When the
bottom right latch was returned to its fully closed position as it was found
during the initial examination, the interior tailcone release handle returned
to its pesition as originally found. During a subsequent pull test of the
exterior tailcone release handle, the tailcone deployed after 30 pounds of
pull tersion were exerted and the evacuation slide deployed normaily.
Maintenance Manual specifications state that the cone should release between
25 and 35 pounds of tension.

When an dintact tailcene release handle is properly stowed, its
shaft is retained in a lock housing, which prevents motion of a Tocking cable
by trapping the cable ball end fitting within the lock housing. If the
cable cannot move, the tailcone release latches cannot rotate far enough to
allow the tailcone to drop. This prevents an inadvertent release of the
tailcone. When the handie is pulied, its shaft comes out of the lock
housing, thereby releasing the Tocking cable end fitting. Continued motion
of the handie pulls the attached release cable, the re:case cable rotates the
tatches, and the tailcone is released.

During an attempt to reinstall the release handle into its housing
for further testing, handle’s shaft was found to be fractured and separated
near where the shaft jointed the main portion of the handle. The separated
piece of the shaft remained within the iock housing and prevented the locking
cable from being released. The main portion of the interior reiease handle
was attached only through the reiease cable, which passes through the handle
shaft.
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Video tapes of the original pull tests of the interior handle
showed that the handle shaft was broken before any tests were conducted.
However, this fact was unknown to investigators at that time.

The interior release handle lock housing was disassembied from the
support structure so that the handle shaft piece could be removed and
examined along with the inside surfaces of the Tock hcusing. The steel ball
end fitting on the end of the locking cable had worn a 0.145-inch-deep dimple
or depression into the alumirum alloy handie shaft piece. Also, the ball end
fitting had worn a lens-shaped depression on the inside of the aluminum alloy
Tock housing. The maximum depth of this depression was 0.008 inch.

Pull testing of handles with simulated dimples in the handle shaft
revealed that the presence of a dimple caused the ball end fitting to
interfere with vremoval of the shaft from the lock housing, thereby
increasing the load necessary to pull the handle out of the support clips.
Tensile testing of an intact handle showed that when a handle is puiled in
the proper direction (handle shaft pulled directly out of the Tock housing},
the handle can sustain more than 1,900 pounds without fracturing. During a
bend test of a handle in a Tock housing, the shaft fractured when 159 pounds
of side load were applied.

Examination of the fracture surface on the separated shaft from the
handle on the accident airplane revealed features typical of an overstress
separation.

1.17 Additional Information
1.17.1 FAA Surveillance of NWA DC-9 Pilot Training and Qperaticns

The FAA Certificate Management Office in Minneapolis is responsible
for operational and maintenance surveillance of NWA.  Primary operations
responsibility is assigned through an NWA Unit Supervisor, a Principai
Operations Inspector (POI}, two Assistant POIs, and six Aircrew Program
Managers {(APMs). They are assisted in their activities by about 54 NWA
Aircrew Program Designees {APDs) and 573 NWA check airmen (about 10 percent
of the NWA pilot workforce).

Tthough numbers vary, the FAA DC-9 APM is assisted by 8 NWA APDs
and 106 check airmen in the surveillance of about 846 captains and 756 first
officers based at Minneapolis, Detroit, and Memphis.

1.17.2 FAA Surveillance of NWA Maintenance

NWA has main maintenance operations bases in Minneapolis,
Minnesota, and Atlanta, Georgia. The Atianta maintenance base is devoted to
DC-9 maintenance. An FAA Principal Maintenance Inspector (PMI) and several
assistant PMIs are assigned to the Minneapolis Certificate Management Office
(CMO) to provide maintenance surveillance of NWA. The PMI and one assistant
are responsible for the Atlanta maintenance base. Limited routine
surveillance of NWA Atlanta mezintenance activity is accomplished by an
inspector who is based in the Atlanta Flight Standards District Office (ASO
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FSDO 11}. This individual reports to the NWA Certificate Mainlenance Office
only for purposes of this surveillance work and has other airline operators
within the Atlanta area that he also oversees,

The FAA conducted a National Aviation Safely Inspection Program
(NASIP) inspection at the NWA Atlanta maintenance facility Detween January 3
and January 17, 1991. The inspection focused on various aspects of NWA DC-9
maintenance, and the inspection report cited 62 vindings, 1l of which were
determined by the C(ertificate Management Office to be “class one”
deficiencies, worthy of immediate corrective action. At the Ssfety Beard's
public hearing, the PMI for NWA testified that prior to the NAS:P report he
was unaware of these deficiencies. Seven FAA inspectors condurisd the
inspecticn. Three persons from the Atlanta FSDC, including thu »177¢
representative, and two individuals assigned to the Minne>_yiic MU were
inspectors on this team. The team leader and one other luspecior sere from
FAR offices that had no direct surveillance responsibiliity for NWA.

1.17.3 Pre- and Postaccident Corrective Actions
1.17.3.1 Safety Board Runway Incursion Safety Recommendations

Because of a potentially disastrous runway incursion involving two
NWA DC-10s at Minneapolis/St. Paui Airport on March 31, 1885, and the
frequency and potential severity of similar incidents, the Safety Board
initiated a special investigation of runway dincursion incidents and
accidents. The purpose of the investigation was to investigate selected
incursions to determine their underlying causes and to recommend appropriate
remedial actions.

The result of this investigation was a report entitled "Runway
Incursions &t Controlled Airports in the United States” (NTSB/SIR-86-01,
May 6, 1986). In that report, 33 recommendations concerrning this subject
were proffered or reiterated. The earliest of these recommendations was
originally issued con May 17, 1973.

In general, the report indicated that controller operational errovs
accounted for about 70 percent of the incursions. These errors involved
coordination breakdowns between local and ground controllers or distractions
that diverted a controiler’s attention from an established conflict
situation. Pilot deviations accounted for the remaining 30 percent of tne
sample of 26 incursions investigated by the Safety Board staff. They
primarily involved misinterpretation of tiaxi clearances leading 1o
unauthorized rurway crossings.

Since the report was published, the Safety Board has developed six
more recommendations concerning runway incursions and related subjects. Some
of these recommendations have been for specific airports, but the majority of
them have involved csuggested system-wide changes. A summary of Safety Board
recommendaticrs concerning runway incucvsions is included zs appendix F.
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1.17.3.2 Tailicone Safety Recommendations

On Janvary 8, 1891, the Safety Board issued six urgent action and
priority action safely recommendations concerning 0C-9/KD-80 series tailcones
{A-91-3 through A-91-8). In summary, these recommendations asked the FAA to:

1.  require & fleet-wide inspection of all DC-9/MD-8C
tailcone assemblies.

2. require that DC-9/MD-80 maintenance manuals include
inspection procedures for potential broken handies.

3. reguire that investigation findings thus far be
disseminated to operators and aircrews.

4, require training programs fto include hands-on tailcone
retease training.

5. require that HMcDonnell Douglas redesign the tailcone
release mechanism to correct its propensity for damage
and maifunction.

6. require operators to place pericdic tailcone release
system inspections into their maintenance procedures.

The FAA responded to these safety recommendations favorably on
March 13, 1991, citing the foliowing actions:

called for a fleet-wide inspeciion directed by Notice 8300.86,
which involved iazsuring that specific maintenance procedures
and inspection intervals were incliuded in the maintenance
program for al! operators of DC-9/MD-80 airplanes;

advised HMcDonnell Douglas to include procedures 1in  the
DC-9/MD-80 maintenance manuais for visual examipations of
interior and exterior release handles;

issuyed Notice 8300.86 to operators and crewmembers concerning
the Safety Board’s findings:

announced its intention to issue an air carrier operations
bulletin o ensure that adequate training gquidance is
avajlable to principal operations inspectors and operators;

requested McDonreil Dougias to redesign the DC-9/MB-80
tailcone internal reiease handies to withstand a significant
side lgad;

issued an AD to require repetitive inspections and functional
checks of the DC-8 tailcone release system for proper
cperation;
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proposed an AD for the MD-80 that will include these
repetitive inspections actions; and

distributed two telegraphic messages concerning Notice 8300.86
and periodic inspection of the tailcone assemblies and
rejease handies.

1.17.3.3 Douglas Aircraft Company

Douglas Aircraft Company distributed four Alert Service Bulletins
concerning the tailcone on the DC-9/MD-80 series airplane following th:
accident:

1. Alert Service Bulletin A53-242, issued on Jangary 10,
1991, asked BC-9 operators to check their fleets for
broken internal teilcone release handles.

2. Alert Service Bulletin (ASB) A53-243, issued on
February B, 1991, was revision 1 of A53-242, &noc asked
DC-9 fleet operators to functionally check the tailcone
release system to determine whether the release system
was operating properly. If proper operation cou’d not be
accomplished, the ASB called for a reworking of the shaft
of the releass handle to remove an indentation caused by
the swaged steel ball of the safety cable system in the
tailcone. It also asked operators to recheck the
internal and external release handies for cracks or
broken shafts and to examine the interior and exterior
"EMERGENCY EXIT" markings for possible repainting.

3. Alert Service Bulletin Ab3-244, distributed on
January 22, 1991 {with revision 1 on February 8, 1991),
concerns DC-9-80 (MD-80) series zirplanes, and recommends
essentially the same checks and reworking as ASB A53-243,
but for the MD-80. The design of the tailcone release
mechanism on the MD-80 is similar to that of the DC-9.

4. Alert Service Bulletin A53-245, issued on May 2, 1991,
asked operators to nmodify the tailcone release systems of
both series of airplianes via two options:

Option 1 replaces the tailcone release system
cable and handle assemblies.

Jptien 2 replaces the cables and modifies or
replaces the twe types of tailcone .elease
handlas.
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McDonrel} Douglas recommended that 0UC-9-10 through -3U airframes be
modified according to this service bulletin within & months of receipt and
that HMD-80 through -88 airframes be modified within 12 months of receipt.
HcDonnell Douglas has not devised a redesign of the aluminum shafi/safety
cable arrangement on MD-80 series airplianes. This arrangement is identical
in function to the release handlie/safety cable array on the DC-9 series but
is mounted remotely from the rejease handle.

1.17.3.4 The FAA
1.17.3.4.1 Tailcone Airworthiness Directives

The FAA issued Airworthiness Directive (AD) 91-0Z2-13 effective on
February 11, 1991. This AD requires repetitive inspections and functional
checks of the tailcone release system on DC-9-10 through -50 passenger or
passenger/cargo airplanes for proper operation. The steps taken to
accomptish these 1inspections and checks were required te be in zccordance
with previocusly distributed Douglas Aircraft Company Service Eulletins
A53-247 and A53-243. This AD is considered an interim action umtil final
action is identified, at which time the FAA may consider further ruiemaking.
The FAA aiso issued AD 91-07-06, with similar reguirements for the MD-80
series of airplanes.

1.17.3.4.2 Runway Incursion Prevention Plan

In 1987, the FAA Assistant Administrator for Aviation Safety (ASF)
was directed to identify the causes of runwiy incursions and formulate
measures for alleviating this problem. The first phase of this effort
resulted in the publishing of an Aviation Safety Bulletin and the creation of
an informational video tape on incursions. These products were compieted in
March and June, 1988,

As part of the second phase of this project, a multidisciplinary
team of FAA personnel from the Office of the Associate Administrator for Air
Traffic, the Office of Airport Safety and Standards, the Office of Fiight
Standards, and the Advanced System Design Service was formed under the
overall direction of the ASF. A report entitied "Reducing Runway Incursions:
An FAA Report” was issued. The purpose of thic report was to combine the
various perspectives on the runway incursion problem, and to provide a basis
for coordinating the efforts of the varicus FAA organizations inte an
integrated FAA program for reducing runway incursions. The report states:

The team reviewed the various source materials related fo
runway incursicns. They alsc talked to representatives of the
user community (general aviation and commercial pilots.
airport operators, and airports personnel}; air traffic
control (ATC) personnel; and field personnel. They reviewed
the ongoing probiems and surveyed the activilies of the
agency--recent, ongoing and planned, ard made
recommendations--aimed al addressing these problems.
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Three general recommendations resulted from the above effocrt:

i. Establish a steering committee on runway incursion
reductien.

2. Accelerate development and field deployment of the
Airport Movement Area Safety System {[AMASS).

3. Emphasize the analysis of pilot-related causai factors in
runway incursyons.

Specific recommendations were in five main areas:
1. Procedures in the cockpit and the control tower;
2. Training of ground vehicle drivers and airpiane pilots;

Awareness of the runway incursion problem;

LE)

4, Signs, markings and lighting on airports;

wn

Simplification of surface traffic movements.

Foliowing this accident, in January 1991, the FAA published
report entitled "Runway Incursion Plan" that:

Fetablished a National Program Manager for Runway Incursions
as the official within the FAA who 1is accountable for
executing the plan.

Created an industry working group under the Research,
Engineering, and Development Advisory Committee, and leccal
Airport Runway Incursion Action Teams.

Designated four demonstration airports--Boston,
Seattle-Tacoma, Pittsburgh, and the new Denver Airport--for
purposes of demonstrating to pilots and controllers
state-of-the-art marking, 1lighting and signage.

Reflected priority treatment of airport standardization
projects within the Airport Improvement Program (AIP), and
placed increased emphasis on providing Federal grant
assistance to airports for upgrading visual aids to ground
navigation and other projects to achieve standardization.

Provided emphasis on the need to involve human factors
scientists in the design and executior of ongoing and new
initiatives.

Recognized ihe need to support improved controiler and piiot
training te prevent runway incursions.
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Called for alternative technology solutions to provide warning
nf runway incursions, as well as to aid pilets in ground
navigation.

According to the report, the FAA has 25 initiatives currently
underway to address runway incursions and improve safety involving the
surface movement of aircraft and ground vehicles. They range from short-term
measures, such as the production of a color brochure on airport signs and
markings to be distributed by November, 1991, to very long-term measures,
such as the Airport Surface Traffic Automation (ASTA) program, to be
completed by April 2001. A1 of these initiatives, with the exception of the
development of new technologv equipment (ASDE-3, AMASS, and ASTA}, have
implementation dates o7 1553 or earlier.

1.17.3.5 Detroit Metropolitan/Wayne County Airport

On December 20, 1990, in a letter to the Director of Airports,
Wayne County Department of Public Services, the FAA Facility Manager of the
air traffic control tower requested that taxiway Oscar 4 be barricaded and
closed and that a Notice to Airmen (NOTAM) be issued to reflect this action.
On January 11, 1991, the Director of Airports closed Oscar 4 between
runway 9/27 and taxiway Victor. A NOTAM was issued reflecting this closure.

1.17.3.6 HNorthwest Airltines

Following the accident, NWA added a new section to its Flight
Operations Manual, that is applicable to all airplane types flown by that
airline. It concerned taxiing in Tow-visibility conditions and emphasized
the following points, among others:

I. A warning not to taxi an airplane if the pilot is unsure
of the safety of the operation.

2. A direction to plan the taxi route prior to moving the
airplane.

3. A warning tnat runway and taxiway markings vary from
airport to airport,

4. The advice that communicatien in and out of the cockpit
is the key to safe taxiing at all times.

1.17.4 Advanced Runway Incursion Preveintion Systems
1.17.4.1 Advanced Airport Surface Detection Eguipment {ASDE-3)

The ASDE-3 is a ground-search radar surveillance, acquisition,
processing, and display system. [Its purpose is to provide tower controllers
with real-time, high-resolution radar displays on the location of surface
traffic in the airport ground control area. Controllers will use this
information to control the movement of aircraft and authorized vehicles on
the surface of the airport during conditions of Jlow visibility. This
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includes the movement of aircraft in takeoff cor landing and aircraft taxiing
to and from terminal areas. According to the FAA Runway Incursion Plan, the
program is funded up to $130.5 miliion from prior year funds. The plan
states that the system wiil be operational in all four demonstration airports
after January 31, 1994.

1.17.4.2 Airport Mevement Area Safety System (AMASS)

AMASS is an ASDE-3 radar system enhancement which uses the radar
data to identify and menitor runway traffic and to issue alerts in potential
or actual runway incursion situations. These alerts will consist of visual
warnings on the ASDE-3 radar screen and audible warnings in the tower cab.
According to the Runway Incursion Plan, the "first operational raadiness"”
date is November 30, 197%.

1.17.4.3 Airport Surface Traffic Automation (ASTA)

This system is intended to augment ASDE radar processing developed
under AMASS. It will integrate the enhanced ASDE surveillance with Mode S
surface surveillance and the Mode S, E-Scan and airpert surveillance radar
(ASR} air surveillance sensors tc provide continuous coverage in the terminal
area airspace and the ground movemert area. It will provide airplane
identity tags on ASDE radar screens and data link communications to airplanes
in the air and on the ground.

Other features include automatic incursion alerting in the tower
cab, automatic runway status lights integrated into International Civil
Aviation Organization (ICAQ) type runway stopbars, active taxi rouie guidance
delivered to the cockpit and direct cockpit incursion alerts. This system
will be 1linked to terminal, enroute, and flew control facilities. The
develepment of this system will be ongoing, and the most advanced feature
{direct cockpit alerts) is expected to be available after March 31, 2001,
according to the Runway Incursion Prevention Plan.

1.17.4.4 Tower Information Presentation System (TIPS)

The TIPS, aiso referred ito as a control tower heads-up display
(tower HUD), is a device that will project information concerning air traffic
control tower activity directly on the inside of the tower window. It will
enable tower controllers to obtain information without interrupting visual
surveillence of the airport. Although the final decision to develop the
system has not been made, a preliminary demonstraticn of the concept was
accomplished in October, 1990. A final report on requirements for the system
is due to be published by December 1, 1991.

1.17.4.8 Surface Movement Guidance Control System (SMGCS)

The SMGCS consists of enhanced runway and taxiway markings and
lighting that will allow airplares to taxi and take off and land in
visitility conditions down to runway visual ranges {RVKs) of 300 feet.
Airplanes that will be ailowed to use minima such as this will be equipped
with electronic aids such as HUDs and faiTl-operatioral autoland systems.
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1.17.4.6 Sshort-Term FAA Plans for Signs and Marking Improvements
According to the FAA Runway Incursion Prevention Plan:

Current standards for airpert signs and markings in
AC 150/5340-18 are not impiemented consistently at airports.
FAR Part 139 was amended January 1, 1988, to require signhage
and marking systems acceptable to the FAA. These systems were
to be in place by January 1, 1991. Complete compliance has
been delayed because of current FAA/industry efforts te change
certain standards. This has resulted in some projects being
held in abeyance pending completion of the revised standard by
7/31/31. The regional airports’ offices have been directed to
initiate a coordinated plan of aciion te ensurz that
standardizaticn is achieved. This plan of action includes
national guidance to achieve expeditious compliance, ensuring
that AIP grant programmers work with airport engineers and
certification inspectors to see that marking, Tighting and
signage projects are identified and given high priority for
grant funding.

In addition, an FA%/industry group is revising and expanding the
Current signage standards contained in AC 150/5340-18. This group rejuested
that FAA standards not be finalized until they can be made to parallel ICAC
recommendations concerning signage to the maximum extent possible. The ICAO
Visual Aids Panel met on May 27-31, 1991, and the FAA/industry group’s
concerns were largely met. Also, a senior expert position was created in the
FAZ's Office of Airport Safety and Standards to work exclusively on
designated high priority marking, lightinrg and signage projects  According
to the FAA, immediate attention has been given to completion of
AC 150/5340-18. Once these standards are finalized, the FAA would require
airports to be in compliance by December 31, 1993.

1.17.5 Taiicone Description and Operation

The following, and Figure 6, are excerpted from the Jouglas
Aircraft Company’s DC-9 Maintenance Manual:

Tailcone - Description and Operation
1. Description:

A. The tailcone is attached to the aft end of the
fuselage and can be jettisoned. The tailcone is
constructed of glass fiber laminated skins which are
separated by flutes which form a hollow core. An
access door is located in the lower forward section
and prevides access tc the aft accessory compartment
from outside the airplane without jettisoning the
tailcone.
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Four spring-loaded Jatches, attached %o the aft
fuselage attach frame, engage four locks on the
tailcone attach ring and secure the tailcone to the
fuselage. A locking cable Tocks the latrhes in the
closed position.

2. Gperation:

A. The Tlatches are actuated by puliing the internal
release handie, Tocated in the left side of the aft
accessory compartment, or pulling the exterral
release handle located in the fuselaye lower
structure forward of the tailcone.

B. When a release handle is pulled, the locking cable
is released and cables attached %o the release
handle and latch levers rotate the lockpins to the
open positien. The two lower lockpins release first
to prevent the weight of the tailcone from binding
the Jockpins. The lockpins disengage from locks on
the tailcone. C(ompression springs on the lockpin:
push the tailcone away from the fuselage and the
tailcone falls free.

2. ANALYSIS
2.1 General

The investigation clearly indicated that when the accident cocurred
the DC-9 was positioned on active runway 3C/21C and the B-727 was on its
takeoff roll.

The CVRs from both eairplanes contain exclamations before the
cofiision. The first exclamation was from one of the DC-9 nilots, starting
2 seconds before impact. Examination of the DFDR data revealed that the
B-727 was traveling at 211 feet per second ai that time. The DC-9 pilots
stated in interviews that they heard engine noise before the B-727 suddeniy
appeared out of the fog. When a rezction time of 1 second is assumed betweep
the sighting of tha airplane and the exclamations, the distance between the
aircrafi when the DC -9 crew saw the other airplane was about 630 Teet, or
about 1/8 mile. The Scfety Board therefore conciudes that the visibility was
$0 poor at the runway intersection that neither airplane had time to visuaily
acquire and evade the other prior to the collision,

The evidence revealed no component malfunctions or design features
on the B-727 or the DC-9 that contributed to the accident sequence of events,
with the exception of the DC-9 tailcone release mechanism. Documentation of
the DC-9 cockpit light switches irdicatrd that all exterior lights were ¢n
except the landing lights. The B-727 exterior light switches were off when
they were examined by the Safety Board because the crew secured the cockpit
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following the accident. 7hes pilots on that airplane stated that appropriate
Tights were on during the takeoff roll.

The crewmembers onboard both airplanes were apparently in good
health and appeared to be well rested for the intended flights. Thz results
of the postaccident toxicological tests indicated, within the limits of the
testing procedures, that the crewmembers were not under the influence of
drugs or alcohol at the time of the flights.

The Safety Board believes that the specific DC-§ flight training
received by the pilets involved is this accident was adeguate to perform the
intended flight. According to NWA officials, the negative effect of numerous
company mergers nad appeared, for the most part, not to have adversely
affected the DC-3 training program. Interviews with other NWA personne’
revealed, however, that the assimilation of the Republic Airlines’ DC-9
pitot force into the NWA training philosophy was somewhat difficult. NWA's
concept of checkiist wusage, flight maneuver parameter tolerances, and
general airmanship was significantly stricter that that of Republic Airlines.
This stricter training philusophy cauced friction between the Repubiic DC-9
pilots and their new NWA supervisors. The DC-3 pilots imnvolved in this
accident were not recent Republic empleyezs, however, and appeared to have
reacted favorably t: the NWA training program. The lack of comprehensive CRM
training for the pilots of flight 1482 played 2 role in their actions during
the taxi operation. This lack of CRM iraining was examined by the Safety
Board.

As is the case in the vast majerity of accidents, the chain of
events leading up tu the runway incursion and subsequent collision had many
links, involving not only the flightcrews but the air traffic control sysiem
and the layout and upkeep of DIW. Actions in the aftermath of the collision
were also of concern to the Safety Board. All of the following will be
examined as they pertain to the circumstances of the accident:

The zerformance of the involved Flightcrews.

The CRM training program at NWA.

The distribution of airpert directional signs and upkeep of
surface markings and tower lighting switches at DTW.

The actiens of the ground and loca?! controllers in the tower.
The role of the supervisor in the UTW tower.

The methods that NWA pilctis use to detarmine the advisability
of a takeoff in low-visibility conditions.

The emergency evacuation of the aircraft.

The broken DC-9 tailcone release handle.
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ARFF decisitnmaking during the fire f{ighting and rescue

operation.
2.2 BC-2 Pilots’ Preflight and Taxi Actions
2.2.1 Pilot Background Information

Because the DC-9 captain had recently reoturned to airline service
and the first officer was relatively new to airiine operations, it is likely
that both of them had a high desire to perform well in their respeciive
assignments. The DC-9 captain had experienced a series cof significant life
events before the accident that included a financial bankruptcy, news that he
was medically recertified for airline operations, and reassignment to the NWA
workforce. From interviews, it appears that he appeared to handled these
stressful events well and was very happy to return to flying duties. As a
result of regular disability stipends he received during his medical leave
of absence, his financial situation appeared to have been stable despite the
bankruptcy. At the time of the accident. the most significant stressor was
probably the anxiety caused by his unfamiliarity with current NWA Jine
operations and procedures.

On raturning to NWA after his medical leave, the captain was in an
unfamiliar environment of new manuals, checklists, and procedures, resulting
from the airline mergers that occurred during this absence. He was an
experienced captain but, because of his 6-year layoff, he may not have had
full confidence in his ability to carry out some of his line flying duties.
Thus, on the evening before the flight, he spent time trying to thoroughly
familiarize himself with his trip sequence route, and possible instrument
approaches to be flcwi. Also, before the accident flight, he spent a
considerable amount of time briefing the first officer on expected
procedures during the proposed trip sequence. The captain ciearly attempted
to inciude the firs{ officer in the conduct of the flight. However, there is
no evidence that “ne captain stugied the airport layout or discussed it with
the first officer before they began to taxi.

The first officer was beginning his second filying career and was
sti1l in his employment probation period of 1 year. During this probation
period, he was to be evaluated by each captain with whom he flew. Such
evaluations were great incentives to perform well. They were also stressful
situations because failure to perform wel] would probably end his chances of
flying with a major airline. A captain described the first officer as “maybe
a littie bit" more helpful than a typical new pilot and noted that the first
officer spontanecusly tried to assist him with taxiing actions at one
airport.

A comparison of the first officer’s military records and the CVR
recording revealed that statements he made to the captain prior to pushback
concerning his military accompliishments were exaggerated. Rowever, his
military records did confirm that he was an experienced B-52 aircraft
commander znd instructor pilot, accustomed to leading an aircrew of six
peopie through some demanding Tlying situations.
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The falsehcods that the first officer told the captain possibly
affected the captain’s opinion of the first officer’s capabilities relative
to his own. At the fime the conversations took piace, the pilots were
orobably still assessing each other’s overall ability to perform the tasks
necessary to complete the fiight. These conversations led to a uuique
command/leadership situation. As a resuit, the captain could have become
overiy impressed by the capabilities of his first officer. A significant
example of the first offizer’s tendency to embellish his stuture ifi the eyes
of the captain was the first officer’s indication that he was familiar with
the DTW airport.

The Safety Board believes that the first officer’s exaggeraticns
about his knowledge of DTW operations, and the distortions of his miiitary
flight experiences and career achievements, demonstrated a Tlack of
professionalism on his part. The Sefety Board believes that ethical conduct
among professional fligh® crewmembers dictates that they provide accurate
information abou*t themseives. Such information is crucial to the performance
of professional activities, particularly in situations whare crewmembers are
meeting and flying together for the first time--situations that are not
uncommon in  current airline operations. Consequently, under such
circumstances, the Safety Board believes that to deliberately provide less
than accurate information about one’s flight experiences and career
achievements is inimical to fiight safety.

2.2.2 Role Reversal in Cockpit

The Safety Board believes that a nearly complete and unintentional
reversal of command roles foock place in the cockpit of the DC-3 shortly after
taxiing began. The result was that the ceptain became cverly reliant on the
first officer. The captain essentiaily acquiesced to the fivrst officer’s
assumption of leadershis. This role reversal contributed signiricantly to
the eventyal runway incursion.

The sequence of events leading to the role reversal began when ths
captain asked the first officer if he was familiar with OIW and was tolc
"ves.” The captain tkhen asked him to assist with the taxi clearances and
taxiing. The captain’s request for help Trom the first officer was entirely
corvect, and in keeping with a basic understanding of CRM.  However, the
first officer’s acceptance of the request without reservation oOr
gualificatian, covpled with his failure to clarify the extent of his act.al
knowledge of the airport, placed a censiderable burden of responsibility on
him.

Although the first officer may have been somewhat mere familiar
with the 2irport layout thar the captain, he was not as familiar with the
layout as he had led the cuptain to believe. He couid have clarified the
situation to the captain at this point by admitting {as he did after the
accident) that he meant to convey the fact that he was familiar with the
pushback and radic frequency changeover procedures afier takeoff, rather than
with the Tayout of taxiways. Again, the Safety Buvard beiieves that the first
officer probably did not want the captain to ihink he was inexperienced. The
first office~ apparently realized that the captain was "new" and would need
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morz help than an experienced captain. He later stated that it had been more
typical in his experience for airline captains to anticipate taxi ciearances
ard tha. this occasion was the first time that a captain had asked him to
actively assist. This new responsibility was one that the first officer
appeared ready and wiiling to accept. As a result, by the time the cCrew
began to taxi, the first officer began to dominate the decisicamaking in the
cockpit.

Numerous examples of this domination were evident before and during
the early part of the taxi sequence, as the pilots became lost in the fog.
They are as foliows:

1. At 1317, a nonrevenue passenger entered the cockpit and
stated that she was & “jump seat yider."” The first
of ficer, without consuiting the captain, stated, "Are you
gunna ride up here or...?% The passenger stated her
desire to ride in a passenger seat, and the captain
agreed. The first officer then stated, "No, it’'s up to
you but most captains I say fly, fly first ciass.” [sic]
The captain ther told the passenger, "Whatever you want
to do is fine."

2. About 1322, while the airplane was still parked, the
first officer explained to the captain the most accurave
way to determine weight and balance.

3. At 1325, the first officer stated to the captain that he
had ejected rrom airplanes twice, and at 1328 he stated
that he retired from the U.S. Air Force as a lieutenant
colonel. Neither statement is supported by the first
officer’s military rcoords.

i3

At 1331, the first officer explained to the captain
details concerning takeoff data for contaminated
runways.

5. At 1338, as they were jnitially searching for the yeliow
taxi line, the first officer stated, “Just kinda stay on
the vawmp here." The captain replied, "Okay. Until the
yeliou 1ine I guess, huh?” {This exchange may have been
particularly significant since the airplane wes never
positioned on the iaxiway center ¢ that paralieled the
ramg area and led to the Oscar 6 i+ at}

6. Abhout 1338, as the incorrect decision to turn left at the
Uscar 6 sign was being made, the captain asked a series
of questions abouv which way te turn. The first officer
appeared to convince himself about their Tocation, and
then he told the captain to turn left and that they were
on Qscar 6. the airplane was actualiy on the Quter
taxiway.
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ip to that point in the taxi sequence, neither pilot appeared to
have referred to the directional indicators on the airplane to help determine
their pos'ition. 1If they had checked the aircraft heading, the faci that they
were then taxiing due east for hundreds of feet (an impossibility on taxiway
2scar ©& which was oriented northwest/southeast) should have been a
suty,ciert cue to prompt the captain to stop taxiing, determine his exact
position and request specific instructions from the grournd controller to
proceed. However, by the time the airplane was on the Quter taxiway, the
captain apparently believed that the first officer knew what he was doing and
where the airplane was located. Unfortunately, as was revealed Tater, the
first officer was not aware of his location and did not inform the captain
of this problem.

The Safety Board believes that if the pilots had admitted to
themselves that they were lost at that point, and if they had acknowledged
this to the ground controller around 1339, they might have prompted the
controilers to take appropriate action, which could have prevanted the
acc'dent. The captain, however, apparently believed that the first officer
knew where he was, and the first officer apparently ccuid not bring himself
to admit, or was not aware, that his assertive directions had piaced the
airpiane in this predicament.

At 1339, after a short discussion concerning the visibiiity (the
captain thought the visibility was less than 600 feet, and the first officer
was ambivalent), the captain decided to call for the takeoff checklist. This
chacklist occupied the pilots for about 1 minute and was interrupted at 1340
by the ground controller who asked the crew their position on the ramp. The
first officer replied, "Bh, we’re headed eastbound on Oscar & here." This
transmission appears to have been the first time that either pilot used a
heading 1indicator to determine the airplane’s position since they began
taxiing from the gate. The transmission also indicates that the crew was
lost because taxiing east for any appreciable distance on 0scar & was
impossible. At 1340, the first officer transmitted:

Qkay I think we mighi have missed QOscar 6. See a sign here
that says, ah, the arrows to Oscar 5. Think we're on Foxtrot
now.

The Safety Board believes that these statements should have made it
guite evident to the captain that despite the first officer’s familiarity
with the airfield, they were lost on the airport. "The arrows to Oscar 5"
statement clearly referred to a taxiway identification sign, and taxiway
Oscar 5 1is not near taxiway Foxirot. These events should have prompted the
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captain to stop the aircraft, determine positively its position on the
airport, and request detailed progressive taxi instructions.?

At 1340, the ground controller transmitted: "Herthwast 1482,
continue tfo Oscar 4 then turn vright on Xray." This transmission, in
retrospect, may have confused the flightcrew and adversely affected their
subsequent acticns because they did not have to go as far as the centerline
for taxiway Oscar 4 to iturn right onto taxiway Xray.

It appears Tikely that by 1341, the pilots had abandoned their
attempts to compare what they saw on the Jeppesen airport diayram with their
observations from the cockpit. They had begun to rely totally on the airfield
signs and markings they observed through the fog to comply with the grsund
controiler’s instructions. The captain later testified that he had the
Jeppesen airport diagram cpen on his left side panel, but in tnis pesition it
would have been difficult or impossible to consult it while he was using the
nosewncel tiller to steer the airplane. The captain was p: spanly fully
occupied maintaining the taxiway centerline and looking for taxiway signs.
Within a period of about 12 seconds, the first officer saw a sign that
indicated Outer/Xray and a sign that indicated Oscar 4. The Oscar 4 sign
could have oniy been observed after the airplame was actually on that
taxiway, by Jlocoking te the left, behind the airplane. During the
investigation, the group assigned to evaluate airport signage in this area
could not agree on what the signs meant when they examined them withouti time
constrainis and under day VFR conditions. Obviously, the pilots on the 5C-9
faceu a more difficult and demanding interpretation task under the conditions
they encountered.

The Safety Board believes that the aircraft then taxied forward for
a short distance as the pilo*s .onvinced themselves that they had taxied
onto taxiway Oscar 4, iis compliance with the ground controller’'s
instructions. Their next task was to cross runway 9/27. Thae first officer
confirmed permission to cross that runway, s7d the captain then taxied the
airpiane through a right turn a short distasce on Oscar 4 and unwittingly
crossed the single, angled hold line for both runways 3(/21C and 9/27.

5the Airman’s Information Manual defines %Yprogressive taxi" as precise
taxi instructions given to & pilot unfamiliar with the airport or issued in
stages as the aircraft proceeds along the taxi route. FAA Handbook 7720D.24,

Operaticnal Position Standards, cztates the following absout progressive taxi,
termed "progressive ground movement instructions:®

Progressive ground movement instructions are detusiled routes

issurd to the pilot/operator., Qccasionatly, it may be
necessary to issue these instructions step by step as the
aircraft/vehicle wvproceeds along a route. Issue progressive

ground movement instructions when the pilot/operator requests,
is unfamiliar with {thel route issued, and when the specialist
deems it necessary due to traffic or fielc conditions.
Progressive ground movement instructions include step-by-step
fouting directions.
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About 1342, the first officer said *¢ the captain, "Well, wait a
minute. Oh, [expletive], this, uh, ah...." Tthe Safety Board believes that
at this time the first officer may have realized that he was not sure of
their position. He foliowed this comment with, "I think we’re on, ah, Xray
here now" in a last attempt to convince himself that nothing was amiss. At
this point, just prior to entering the active runway, the captain apparently
stopped the airplane but did not set the parking brake.

At 1342:35, apparently for the first time, the captain started to
issue a command concerning the taxi of the aircraft and their precarious
position. He told the first officer, "Give him a caill and tell him that,
ah...." This may have been the first time that the captain realized that
they were confused and needed help from the tower to determine the airplane’s
location on the ramp. He was apparently not aware, however, that they were
appreaching the active runway and in danger. immediately after this
comment, the first officer stated, "Yeah, this is [runway] 9. |Were, we're
facing 160 [degrees}, yeah. Cleared to cross it."

The only taxiway segment in the Oscar 4 area having a heading of
16009 leads directly to the intersection of runway 9/27 and the active runway
3C/21C. However, neither the captain nor the first officer noticed this
fact. The captain, his doubts apparently somewhat eased by the first
officer’s confidence, then asked, "We're cleared to crass?” The first
officer replied confidently, "Yeah, we're cleared %10 cross.” The captain
then asked, "Which way do 1 go? Right?" The first officer responded,
"Yeah."

This conversation was representative of the entire taxi
sequence--the rvole reversal in the cockpit of the DC-9. The captain was
about to complete a direct order to the first officer to make a radio call to
the tower concerning their predicament. The first officer instead
interjected his statement that they were on runway 9. The captain believed
him and resumed a subordinate role when he asked the first officer more
guestions as he taxied the airplane southeasterly toward the active runway.

At 1342:55, the captain evidently began to have real doubts ab .4t
their location when he stated, "This, this is the active runway here isn’t
it?"  The first officer, perhaps by then less confident of his navigation,
stated, "This is, should be 9 and 27. It is. VYeah, this is 9/27." The
Safety Beard believes that about this time, 1343:08, the airplane first
entered the active runway, although it had crossed the hold line for the
runway earlier. Shortly thereafter, the captain apparently saw white lines
that convinced him that they were not on a *taxiway. He stopped the airplane,
setting the parking brake.

At 1343:35, he gave a complete order to the first officer to, "Give
him a call and tell him that, ah, we can’t see nothin’ cut here."” The firsti
officer did not comply with this order and, after a Tlapse of abeut
13 seconds, responded incorrectly to another ground control request for their
position. The Safety Board beiieves that if the first officer had cobeyed the
captain immediately, the air traffic controllers might have taken more timely
action to stop the B-727 takeoff. According to “he captain’s testimony and
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the CVR transcript, he then released the parking brake and began to angle off
to the left o5f the runway as he began to have more doubts about their
Tocation. At 1344:35, for the third time, he told the first officer to call
the tower for assistance saying, "Well, tell him we're out here. We're
stuck.” The first officer still did not comply, but he did respond
inaccurately {again) with, "That’s 09."

At 1344:47, the captain finally asserted his authority. After two
unsuccessful attempts on seme unknown frequency or on interphone, he
succeeded in informing the ground controller that they were on an
funidentified] runway. Less than 1 minute prior to the collision, the
captain exercised his command responsibility. B8y 1345:14, the first officer
was apparently convinced that they were not only on a runway but that it was
the active runway and so informed the captain. The capiain relaved this
information to the ground controiler at 1345:17. It was not until .33,
7 seconds prior to the collision, that the ground controller ordered fiight
1482 off the active runway.

When the captain iransmitted, "Yeah, it looks like we’re on
21 Center here," at 1345:17, he was asked to confirm this statement by the
ground controlier. The captain then stated, "I believe we are, we’re not
sure." Foliowing the accident, the captain said that if he had been positive
that he was on an active runway and that another airplane was bearing down
upon him, he would have taxied off the runway onto the grass. In this
instance, he was sufficiently aware that something was wrong that he
intentionaily taxied to the edge of the paved surface of the runway.

In a previous accident investigation report (NTSB/AAR-84-10)
concerning a runway incursion and subsequent coilision between a Korean
Airlines’ BC-10 and a Southcentral Air Piper PA-31 in 1983, the Safety Board
addressed problems similar to the role reversal in the cockpit of the DC-9.
That report stated:

The captain’s statement indicates that he felt that the first
officer, who had a higher level of recent experience at the
airport than the captain, was more certain about the
aircraft’s location than the captain was.... The Safety Beard
beiieves that the first officer’s strong beiief about their
Jocatien may have infiuenced the captain’s decision to
commence *akeoff. The first officer’s confidence regarding
being on the correct runway in the face of the captain’s
uncertainties constituted a siight role reversal in that the
captain’s overall <ommand authority when deciding to take off
was influenced by the first officer’s comments. 1In the past,
the Safety Board has encouraged assertiveness training for
first officers to exercise their responsibilities as part of
the cockpit team; however, a companion responsibility for
captains to exercise positive cockpit crew manpagement must
exist.
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As a result of the investigation of the accident at DIW on
August 16, 1987, involving NWA, the Safety Board issued Safety
Recommendation A-88-71 to all Part 121 air carriers, including NWA. It
stated the following:

Review initial and recurrent flightcrew training programs to
ensure that they include simulator or aircraft training
exercises which invelve cockpit resource management and active
coordination of all crewmember trainees and which will permit
evaiuation of crew performance and adherence to those crew
coordination procedures.

On December 16, 1988, NWA responded to A-88-71, stating:

We...reviewed all of our initial, transition upgrade, and
recurrent flightcrew training program exercises involving
cockpit resource management and active coordination of all
crewmember trainees.

Training programs in place...we have always stressed
coordinated crew exercises....Whenever possible, captains and
copilots, along with flight engineers...receive initial,
transition, or upgrade training along with recurrent training
a5 _Crews.

This response then discussed NWA’s Line-Oriented Flight Trainming
{LOFT) program:

Both of these training concepts {coordinated crew training and
LOFT) teach and stress cockpit resource management using real
time simulation. To further define and reinferce cockpit
resource management, NWA is taking initial steps toward
developing a classroom presentation desijned to formally
introduce this material to all pilots.

The Safety Board classified A-88-71 as "Clesed--Accepiable Action”
for NWA on February 23, 1989. HNearly 2 years passed between the time the
Safety Board closed out this recommendation and the accident at DIW on
December 3, :990. The Safety Board believes that the role reversal evident
in this flight indicates a need for NWA to substantially improve its CRM
program. The Safety Board is disappointed that NWA did not, in fact, follow
through on its CRM and LOFT programs.

In this accident, the captain was correct in using the first
officer for assistance. However, his overreliance on the first officer
without effectively using other available resources, such as the compass and
the airport diagram, amounted to a vrelinquishment of his command
respensibilities. Neither the captain nor the first officer had been
provided with CRM training. Further, it is unclear whether NWA’s training in
CRM (if it had been provided to this crew) would have properly addressed the
CRM deficiencies displayed by the flightcrew of the DC-9. To be effective,
CRM training should strike a balance between an appropriate manifestation of
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a captain’s command authority and leadership abilities in delegating
responsibilities, a first officer’s ability to communicate effectively and
carry out such duties, and the use of suitable resources to conduct a safe
flight. The Safety Board concludes that if the captain and first officer
had been exposed to a proper CRM training program, the captain might have
recognized that the first officer was usurping his command authority and
taken sufficient action, including stopping the aircraft before reaching the
rurway, and requesting help from the ground controller.

Further, the fiightcrew should have studied the Jeppesen airport
diagram more thoroughly prior to beginning the taxi. In addition, they
should have taxied to intersect the Inner taxiway centerline before passing
the fire house. If they had dene so, the routing to Oscar & would have been
more apparent.

2.3 Decisionmaking in DIW Tower
2.3.1 Visibility Observations

The Safety Board is concerned that the local controlier and the
area supervisor did not use the visibility reference chart to determine and
reconfirm whether the prevailing visibility was actually 1/4 mile prior to
the accident. Tower procedures specify the use of the chart. Although it
is possible to determine the prevailing visibility from memory if visibility
me-kers have been memorized, the 1local controller did not have them
memorized. The Safety Board believes that the area supervisor was able to
1ist them from memory only at the public hearing, months after the accident.
The ground controller concurred with the 1/4 mile call but he alsc did not
have the visibility markers memorized. If he had memorized them, he would
have known that the visibility was less than 1/4 mile as he observed the
concourses. The off-duty controller did not have the visibility markers
memorized, but she properly used the requived chart and determined that the
visibility was 1/8 mile.

Therefore, the Safety Board believes that the only definitive
measure of the visibility that was taken prior to the accident was that of
ine of:-duty controltler. However, because the visibility was varying
considerably during the 30 minutes or so of the various observations, it is
not conclusive that the observations of the other controliers were wholly
inaccurate. It 1is rcssible that when the local controllier took his
observaticn, the visibility was 1/4 mile; that when the off-duty centrolier
observed some minutes later, it- was 1/8 mile; and that when the supervisor
took her observation, the prevailing visibility was 1/4 wmile. The Board
believes, however, that when the off-duty controller asked the local
controlier if he was going to change the official visibility, the local
controller shouid not have arbiirarily dismissed her guery.




6l
2.3.2 Ground Controller's Actions

In analyzing this accident in retruspect, the Safety Board examined
the actions that could have been taken by the ground controiler to prevent
the runway incursion. After determining that the DC-9 had missed Oscar 6 and
was in the vicinity of Oscar 5 after having inadvertently turned eastbound on
the Outer taxiway, the controller had some options. First, because the Oscar
4 area had been identified as a potential runway incursion hazard in
materials available to him, the controller could have kept the airplane away
from that area by directing it back to the Oscar 6 throat via Oscar 5 and
the Inner taxiway. The Safety Board does not believe that many controllers
would have used this option, particularly when communicating with a
professionai airline crew presumably familiar with their kb airport. Having
opted to route the flight toward the Oscar 4 are: nowever, the controller
could have taken other precautions. He could have begun issuing progressive
taxi instructions, informing the crew to continue to the next taxiway
intersection--identifiable by the sign for Outer/Xray--and hold short.
Furthermore, recognizing the Tlow-visibility condiiions and the problems
already experienced by the DC-9 crew, he could have requested the Jocal
controlier to suspend takeoff activity until he was certain that the DC-9 was
in fact across runway 9/27 clear of the Oscar 4 area and established on
taxiway Xray.

In any event, the controlliers clearance "continue to Oscar 4 and
then turn right on Xray"” was not precise because the airplane would not
actually intersect the centeriine of the Oscar 4 taxiway, nor would the DC-9
crew see any signs for Oscar 4, when negotiating the acute right turn onto
taxiway Xray. The Safety Board does not believe however that the actual
clearance should have confused the flightcrew since the designation QOscar 4
on the airport diagram available to the crew appears to encompass the
intersection of the OQuter taxiway and Xray.

Although the Safety Board believes that the ground controller could
have selected a more conservative taxi routing, control technigue, and
clearance phraseolegy, it does not believe that his actions were deficient
untii he became aware that the flightcrew was encountering difficulty in the
Oscar 4 area. This awareness occurred at 1345:02 when the captain of the
CC-9 admitted an uncertainty atout his position. This was 47 seconds after
the B-727 was cleared for takeoff and only one second before the sound of
increasing engine noise was audible on the B-727's CVR. The Safety Board
recegnizes that minimum time was available for controllers teo act to prevent
the accident. Nonetheless, the Board believes that the ground controller
should have informed the local controller and his area supervisor immediately
that he was unsure of the DC-3's position. If he had done so, the local
controller might have reacted to warn the flightcrew of the B-727 about the
potential hazard as they began their takeoff roll.

The Safety Board believes that by 1345:10, as the statement "We're
on a runwzy we're right by ah zero four," was received by the ground
controiler from the DC-3 flight, the ground controller should have been even
more aware that the DC-9 posed a potential threat to takeoff operations. In
this case, this was particularly true because of the proximity of runway 9/27
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to runway 3(/21C in the area of the airport that the ground controller
believed the DC-9 to be Tocated. Instead of issuing an immediate warning to
the other controilers, he chose to confirm that the runway occupied by the
DC-9 was in fact the active runway. According to the testimony of the
controilers, the warning was issued as early as 1345:20 and as Tlate as
1345:30 (between 10 and 20 seconds prior to the collision). Because the
controllers provided conflicting testimony concerning the timing and exact
nature of the warning, the Safety Board was unable ic¢ determine the amount of
time consumed by the ground controller to formulate and issue the warning and
the amount of time that remained for the Jjocal coniroller 1o relay the
dargerous situation to the crew of the B-727.

2.3.3 Local Controllier’s Actions

Assuming that the ground contraller used about 5 seconds to issue
his warning, the 1local controller would have had only between 5 and
15 seconds crior to the coilision to warn the B-727 about the runway
transgression. If the local contrciler had taken an additional 5 seconds to
formulate and issue a warning to the B-727, the warning would have been
received by the B-727 crew 0 to 10 seconds prior to the collision.

The Tocal controller testified that he decided not to issue a
warning because he believed that the airplane was already airborne. However,
his decision that the airplane was already airborne was based ¢cn a faulty
assumption. Although enough time had elapsed since he issued the takeoff
clearance to lead him to pelieve that the airplane was airborne, he had not
observed the departure on the BRITE {bright radar indicator tower equipment)
and had no valid reason to assume that it had indeed taken off.” Although
the crew of the B-727 performed their final checklist items in a normai time
span, it took them a while to get into position on the active runway ani
begin the takeoff. Considering his inability to observe the airplans, thu
local centroiler could have asked the flightcrew to report "rolling."” in
fact, the Jocal coptroller had cleared another aircraft intc positics befeore
the B-727 began to roll. The local controller could have known that the
airplane was airborne only by the receipt of a call from the flight or by an
observation of the flight on the BRITE radar. HNeither of these confirmatiors
occurred, therefore the local controiler should have considered that the
airplane was still on its takecff roil.

The Tocal controller’s concern that a warning call from him would
confuse the B-727 pilots and could have caused more problems than it would
have prevented has some merit. However, the B-727 pilots were trained to make
go/no-go decisions during takeoff rolls and presumably would have performed a
rejected takeoff (RTQ) if they were going slow enough or would have performed
a takeoff if they were going fast enough. In any event, the controiler had a

Trah Bandbook 7227.2A, Operational Position $Standards, states:
Assumptions are Dangefous. Assumptions about what another
controtler or an aircraft {s going to do c¢can lead to an

incerrect conclusion.
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difficult decision to make, but the Safety Board believes that he should have
heeded the area supervisor’s command and immediately informed the B-727 that
an airpiane might be cn the active runway. However, the Safety Board is
unable to determine the effectiveness of a warning from the Jocal controller
because the amount of effective time available for the warning could have
been nil.

2.3.4 Area Supervisor

The Safety Board recognizes that the area supervisor’s
responsibility was the general supervision of the tower personnel that
included both oversight of their performance and associated administrative
duties. An area supervisor is not expected or able to directly monitor the
individual actic~s and communications of each of the controllers at aill
times, although ne or she may «o so when circumstances indicate that the
redundarcy of "a second set of eyes" or difficult decisions may be required.
This occurs most freguentiy during periods of high workload or when an
emergency is in progress.

At the time of the accident, the workload in terms of aircraft
movements was vrelatively Tow and the supervisor was attending to
administrative tasks at her desk. She was not plugged in to either the Jocal
or ground control frequencies. While in compliance with FAA policy and her
job responsibilities, her decision to disinvelve herself from the actual
contry] of traffic at this time can be quesiioned. The prevailing visibility
was known to be marginal for the runway 3C/21C operation and she may have
presumed that flightcrews would have some difficuity moving around the
airport. Although the ground and Tocal controllers in the tower at the time
of the accident were all FPL personnel or were fully certified in their
respective controller positions, their individual experience levels were Jow.
The DTW air traffic environment and taxiway/runway layout was more complex
than their previous FAA and military assignmenis. A1l the controilers,
including the supervisor, stafed that the wvisibility conditions they
experienced on December 3 were the Jowest in which they had ever controlled
traffic. The Safety Board believes that these circumstances shoula have
prompted the supervisor to provide more direct monitoring of the tower cab
operations in the period prior to the accident.

The supervisor did become involved immediately after the ground
controiler announced that the DC-9 was "lost™ and the Safety Board believes
that her quick response to stop all traffic was aporepriate. However, if she
had been monitering the situation as il developed, she might have detected
the positional uncertainty of the DC-9 flightcrew and acted more prompily to
siop the taxi operation, or at least have told the local controller to warn
the R-727 of the potential collision threat. in addition, more direct
attention might have prompted the supervisor to guestion the accuracy of the
srevailing visibility reading.

The Safety Board has repeatedly expressed its concern about the
Tack of automated redundancies for tower controllers, such as currently
exisis for radar controiters. Similarity, the Saf=ty Board is toncerned that
the current philosophy of operating with no specific human redundancy for
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tower controliers will permit a single human error to occur, go undetected,
and Tead to another accident. Given the c¢ritical nature of the
responsibilities of air traffic controllers, there is often no tolerance for
any human error. Therefore, procedures or technological advances should be
implemented to provide equivalent redundancy for tower controller tasks. For
example, direct supervision of tower operations seems appropriate for certain
operational conditions so that a second person will be aware of developing
situations that need intervention. Similarly, procedures requiring the use
of progressive taxi during Tow-visibility conditions could provide more
control and awareness to ground controllers of aircraft locations on the
airport. The impiementation of procedural redundancies could involve general
national guidelines for supervision, as well as site-specific guidelines and
procedures for certain airports with unique operating envircnments.
Therefore, the Safety Board believes that the F:A should immediately develop
and implement procedures and policies to provide human redundancy of critical
controller tasks, and should expedite the development and installation of
redundant hardware systems.

2.4 B-727 Captain’s Decision to Take Off

Considerable evidence suggests that the visibility at the departure
end of runway 3C was much Tess than 1/4 mile. For example, a Mesaba
Airiines’ captain who was No. 2 for takeoff behind the B-727 testified that
e was unable to see more than 100 feet while c¢rossing rvunway 9/27.
Moreover, they could bavely see the first visual approach slope indicator
light box 750 feet down the runway and about 600 feet from their position as
they held at the departure end of runway 3C. Alsc, most significantiy, the
first officer on the B-727 announced that they did not have 1/4 mile
visibility as they taxied onto the runway and applied takeoff power. The
captain later stated that the first officer retracted that observation
shortly thereafter, but the retraction was not recorded on the CVR,

The first officer’s statement at 1345:08, "Definitely not a quarter
mile but, ah, at least they’re calling it," and a ‘Yack of response by the
captain, indicates twc things. First, a Tack of CRM, in that the captain did
not respond to the first officer’s concern about the visibility in any
manner, positively or negatively, Second, the last part of the first
officer’s statement indicates a reliance, at least in this pilol’s mind, upon
only the control tower for takeoff visibility information. In other words,
the first officer appeared to believe that the takeoff was permissible as
long as the control tower stated that the prevailing visibility was 1/4 mile.

If the captain of the B-727 had decided not to take off on
runway 3C because of low visibility, his flight and others, including the
DC-9, would have been directed to use one of the outer runways at DTW for
departure. NWA’s takeeff minimum visibility for those runways, because cf
thei- enhanced lighting and visibility measuring equipment, was 600 feet
runway visuai range,

The B-727 captain believed that since the ATIS stated thai the
visibility was 1/4 mile and he had "adequate visual references," he was
legal in attempting the takeoff. His concept of adequate visual references
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was the ability to maintain the runway centerline during the takeoff run,
which he did during the collision with the DC-9 and during the aborted
takeoff. He also stated that since he was not a trained weather observer, he
could not be expected to question the ATIS information and had to accept the
1/4 mile ATIS observation as valid. The Safety Board believes it true that a
pitot might have difficulty determining the visibility to within 300 or
400 feet. in this case, however, it was apparentiy obvious that the
visibility was far Tess than 1,300 feet or i/4 mije.

2.5 DTW Signage, Lighting and Markings

The Safety Board recognizes that maintenance of all signs, lights
and pavement markings on an airport as large as DIW is a demanding task.
However, some rather obvious shortcomings in this &rea were apparent.
Although most of these shortcomings are not violatizns of any FARs, tney
reflect a disregaerd for the guidelines in several FAA advisory circulars
concerning airport operations. The FAA was aware of some of these
shortcomings and could have taken actions to correct them prior te the
accident.

The investigation revealed several areas of faded or nrearly
invisible taxi lines on the airfield, especially rnear the area where the DC-9
was taxiing. These deficiencies may have been a factor in the DC-9
flightcrew’s incorrect decision to turn ieft onto the Outer taxiway.
However, photos taken after the accident showed that the yellow Tines leading
to Q(scar € were clearly visible from the centerline of the Inner taxiway
where it paralleled the edge of the ramp near the fire house. Thuys, if the
flightcrew had acquired the centeriine of the Inner taxiway as it paralieled
the edge of the ramp near the fire house, the fork betwean Oscar 6 and the
easterly heading portion of the Duter taxiway would have been more evident to
them.

The Safety Board believes that the repainting of the faded taxiway
centerlines should be performed as soon as they are noted during daily
airport inspecticns instead of during a set scheduie for overall airport
restriping.

Another confusing factor was the Oscar 6 sign located on the isiand
between the Inner and Outer taxiways. Although the investigation determined
that the size, coloration, and lighting of the airport signs in question met
or exceeded regulatory requirements, the location and annctation of several
signs observed by the DC-9 crew bear further discussion. For instance, the
Oscar 6 sign at the intersection of 0scar & and the Quter taxiway misled the
flightcrew into believing that they were on Oscar 6 when they were not.
Adding an arrow and an OTR/arrow to this sign might clarify its meaning.

Along the Outer taxiway, there were no signs to indicate to the
pilots that they were approaching the 0Oscar 4 taxiway. It is logical tao
assume that QOscar 4 wouid be the next available taxiway afier Oscar 5, when
taxiing east, but in this case, the turnoff to Xray laxiway is next. In
fact, several investigators, some of whom were curvent airline piiots, were
confused by the sigrage in this area when they observed it on a clear day
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after the accident. The inspectors of the signage from the airport and the
FAA are not airiline pilot. and, in seme cases, are not pilots of any type of
aircraft. The Safety Board believes that more user input should have been
sough® when the decision was made to place some signs at DTW. It recommends
therefore that a survey be conducted of DTW signage for the purpose of
developing signage that is more understandable to line pijots. Input from
line pilots, rather than management or instructor piiots, should be a vital

part of this survey.

Also, the two hold lines in the Oscar 4 area were parallel to
runways instead of perpendicular to their respective taxiways. F ightcrews
expect hoid lines to be at righv angles to taxiway centerlines and, in this
accident, thez DC-9 crew may have seen the yellow markings but could have
failed to recogrize them as hold lines because of the angle relative to the
taxi patn.

The absence of runway edge 1lignts on runway 3C/21C in the
Oscar 4/vunway intersection area alsc probably contributed +to the
flightcrew’s actions. If the lights had been imbedded in the pavement at
intervals of 200 feet, as recommended by the AC, the DC-9 pilots weuld
probably have noticed them before the runway incursion and stopped taxiing.
The 5afety Board notes that the single runway edge 1ight that the captain
evenitually observed prompted him to taxi to the left of the runway centerline
during the incursion.

Although it was not a direct factor in this accident, the Safaty
Board discovered that the centeriine Tights on 3C/21C were not annotated on
the National Ocean Service or Jeppesen airport diagrams. This is an FAA
responsibility and the FAA inspectors responsiblie for DTW should have ensured
that the diagrams were accurate. These diagrams are used by pilets to
predict what they will see when they taxi out for departure and takeoff. It
is giso important for pilots tc be aware of the runway lighting configuration
vwhiie they ar> conducting instrument approaches.

The 1ighting panel in the tower is an airport respensibility. The
Safety Board believes that the tower controllers thought the centerline
lights were on because the rheostat for the lights was at or near the step §
(hichest} satting. However, they were apparently off because of the poor
laycut of the panel and the deficient operation of the rheostat. This
sityation is significant because if the crew of the DC-9 had aporoached the
runway with the centerline lights actually at step 5, the oright glare
through the fog would have been a warning to them that they were about to
transgress an active runway. At the very least, they would have known thet
something was wrong as soon as they reachad the centerline of runway 3C.

Because of the discrepancies discuvered during this investigation,
the Safety Board is concerned that oversight by DTW managers and FAA Airport
Safety and Certification Inspectors was lacking. These discrepancies should
have peen identified and corrected routinely after daily airport inspections
by DTW personnel or by FAA inspectors during annual certification
inspections.  The Safety Board is concerned that the problem of complex
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would have been more timely and the number and extent of serious evacuation
injuries would most likely have been reduced.

The Safety Board is alsc concerned that none of the surviving
crewmembers thought teo activate the external tailcone release. A1l of the
crewmembers, except one injured off-duty flight attendant, wers physically
capable of daoing so. It is recognized that the ground fire under the
empennage would probably have precluded any attempt by peopie other than fire
fighters to pull the external release handle. However, the Safety Board
believes that such a procedure under a simiiar scenario should be emphasized
in both flight attendant and pilot training. The Safety Board is unable to
determine if the internal tailcene jettisen handle was broken before the
accident or while the flight attendant and/or the passenger attempted to
jettison the tailcone.

2.6.2 Flight Attendant Tailcone Training

The Safety Buard believes that NWA flight attendants received
inadequate training in the operation of the DC-9 tzilcone. The DC-9 tailcone
exit reiease handle simulator used for flight attendant training prior to the
accident concisted of a platferm te stand on, a role rising obliquely, and a
release handle mounted at the end of the pole. It was inadequate as a
realistic training aid because:

The release handle was not instalied in clips that would have
represented the forces required to pull the handle free;

The training device was not installed in a realistic
environment that represented a fully enclosed tailcone with
Tow levels of ambient illumination;

A door or hatch was not used tc gain entry to the handle
simulator.

FAA Air Carrier Operations Bulletin (ACOB) 8-76-46, Crewmember
Emergency Trairing, Use of Mockups, states, "For those exits where it is
impractical for each individual to operate the exit or device, such as the
DC-9 tailcone, a group demonstration will suffice provided it is supported by
a realistic, detailed wisual/pictorial preseatation.” Tha Safety Boaard
beiieves that this guidance should be eliminated. flight zttendanis should
have hands-on experience with any exits that they may be required to operate
during an emergency evacuation.

2.6.3 FAA Qversight of Flight Attendant Operations

The FAA’s use of Cabin Safety Specialists for oversight of air
carrier training programs is beneficial. However, testimony at the public
hearing indicated that the FAA does not provide :pecialized training for
cabin safety inspectors and that the inspectors must rely heavily on their
previous fiight attendant experience to guide them. The FAA should provide
specialized training for cabin safety inspeciors to ensure standardirzation of
the approval process for training programs. In addition, cabin safety
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inspectors and airline itraining departments should be provided guidance that
will allow them to determine whetner mockups are realistic, accurately
reflecting the actual forces and other conditions encountered in operating
exits in an emergency.

2.6.4 The B-727 Captain's Decicion to Deplane

Foilowing the collision, tia B-727 captain made the difficult
decision fo keep his passengers onboarg, ratner than have them undergé an
emergency evacuation down the escape siides. The Safety Board believes that
this decision was reasonable, given the fact thai the passergers would have
bsen evacuated contc a runway at an undetermined location shrouded in fog
among emergency response vehicles., In addition, the captain was told that
the fuel leak in his richt wing had siowed to a trickle and that foam had
been applied to the entire right wing by the fire department. However, the
fuel Teak may have already stopped, and the liguid observed by the first
officer could have been fire suppressant.

The Safety Board notes, however, that there were reasons to
consider evacuating his passengers down the escape slides. Wing damage
observable from the cockpit on the B-727 and the fact that 211 fire trucks
had departed would have been good reasons to perform an emergency evacuation.

Although the decision to have passengers remain onboard initially
is not fauited, the Safety Board believes that the captain should not have
waited 15 to 17 minutes before deplaning his passeagers in an orderly manner,
After the last fire truck had departed and fire fighting activity in the
immediate vicinity had ended, the passengers could have depianed from the aft
stairs and assembled in the grass, safely away from the damaged airplane and
the runway surface. They would have been uncomfortable and wet from the
rain, but they would have been removed from danger.

2.6.5 Fire Response and Fire Fighting
2.6.5.1 Initiation of Fire

The alignment and lateral displacement of the airplanes during the
collision indicate that the No. 3 fuel tank on the B-727 was ruptured when
the right wing struck the right engine of the DC-9. Also, an unknown amount
of fuel probably was pumped onto the ground by the wing tank fuel pumps of
the DC-9 in the seconds after the right engine was knocked off its pylon.
These facts indicate two possible sources of fuel to feed the fire: the
B-727's No. 3 fuei tank and the DC-9 fuel tank. The Safety Board was unable
to conciusively determine the sources of the fuel that fed the fire. Also,
the Safety Board was unable to determine the ignition source of the fire,
aithough hot DC-8 engine parts or elecirical short circuits on either
airplane are possibilities.
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2.6.5.2 Rescue Response and Fire Fighting Tactics

The low visibility and lack of immediate, accurate information
available in the DTW tower resulted in the fire department being unaware of
the location of the DC-9 for about 5 minutes after the collision. Under
thesa circumstances, the response time to the DC-9 was reasonable.

After the fire trucks had arrived at the DC-9, fire fighting
tactics were appropriate and effective considering the extent of the fire
‘iaside the cabin. When the fire fighters arrived, however, the tailcone was
not immediately Jjettisoned, thereby denying the tailcone as an additional
exit for survivors or as an entry point to attack the interior fire. Under
certain emergency conditions, depending upon prevailing winds and the
propagation of a fire, a DC-2 tailcone could provide considerable survival
space for trapped persons. As a general rule, fire fighters should jettison
tailcones as a high-priority task.

~However, because of the number of variables involved, such as the
amount of smoke, heat, and the exact arrival time of the ARFF forces, the
Safety Beard cannot conclude that an external deployment of the tailcone
shortly after the arrival of ARFF vehicles would have saved the lives of the
trapped individuals. >

2.6.6 Tailcone Maintenance, Design and Gperation

During the Safety Board’s investigation, it was found that the
upper left slider block/latch on the tailcone exit had been repiaced and was
misrigged during the replacement. The Safety Board believes that this
misrigging occurred when the mechanjc who changed the siider block/latch and
the inspector who inspected the wechanic’s work failed to ensure that the
associated cabling was properly rigged in accordance with the DC-9
Maintenance Manual. The three mechanics who worked inside the tailcone and
the general inspector who signed off on the final drop test of the tailcone
stated that none of them had received specific training on the tailcone
assembly either through on-the-job training or through NWA’s DC-§ training
school.  Moreover, MNWA's CITEXT cards did not always accurately reflect
information contained in the DC-9 Maintenance Manual. Further, the DC-9
training program mainly addressed policies and procedures, and very little
emphasis was placed on the technical aspects of the maintenance being
performed.

The Safety Board believes that if the mechanics and the inspector
had received specific %vraining on the proper instailatisn and rigging of the
tailcone, and if the CITEXT cards had accurately refliected the DC-8
Mainterance Manual, the misrigging would not have occurred. Tha .
investigation found that the misrigging did not prevent the taiicone from
Jettisening using the external release handle and would not have preventad
the jettisoning of the taiicone if the interior handle had not been broken.
Based on the twc successful drop tests, conducted by the mechanics and
observed by a general inspector, as weil as their interview statements, the
Safety Board believes that the interior tailcone release handle was not
broken during the "{" check or subsequent stowing and that the handie was
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safety wired pricr to the accident. If the handle had been fractured, the
two diop tests could not have beer conducted and the handle could not have
been reinstalied without considerable difficulty.

During the initial examination, the handlie was in its housing and
rotated 80%. Following the pull tests that failed to drop the tailcone, the
handle drcoped over the side of its housing by its cable and, when the lower
right latch was returned to its fully closed pesition, the handle returned to
the position in which it was originally found. The Safety Board believes
that one of the two occupants found in the tailcone pulled and broke the
handle. Unable to egress the smoked-filled environment, they collapsed. The
male passenger was found in the vicinity of the lower right latch. The
Safety Board believes that the male passenger probably stepped or collapsed
onto the lower right latch returning it and the handle to the positions in
which they were initially found.

The Safety Board believes that the design of the tailcone emergency
release handle and its associated safety cable system was deficient in the
following ways:

First, the steel bail fitting on the end of the Jocking cable
could produce a dimple in the tailcone release handle shaft
and a depression on the inside surface of the lock housing.
Together, these damaged areas could increase the force needed
to puli the handle from its suppori clips beyond that which a
person could reasonably be expected to apply to the handle.

Second, the handle shaft was susceptible to fracture under
retatively low bending loads, and the shaft remnant within the
lock housing prevented release of the tailcone regardless of
the amount of pull force applied tc the handle. Bending loads
could be applied by pulling the handle sideways instead of
directly out of its support clips. Critical bending Toads
were well within the capability of a person to produce,
especially if that person was in extremis. ithough a handle
could be inadvertently broken by bending loads during
maintenance of the tailcone, it is unlikely that it could go
unnoticed by mechanics.

During the extremely siressful conditions of an emergency
evacuation, passengers and flight attendants cannot be expected to overcome
built-in deficiencies such as these. Evacuees should he able to release the
tailcone without having to align the handle im any specific way, and it
should not be possible to fracture the handie, rendering the system unusable.

2.7 FAA NASI? Inspection

As a result of the Safety Board’s investigation, the FAA conducted
a Naticnal Aviation Safety Inspection Program {NASIP)} inspection of NWA’s
Atlanta maintenance facility. Eleven out of the 62 findings of that
inspection were considered class one and worthy of immediate corrective
action. Notwithstanding the corrective action, the Safety Board believes.
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that if the FAA’s surveillance had been adequate, these deficiencies would
have been detected sooner. The Safety Board beiieves that the FAA could not
maintain adequate surveillance of the NWA’s DC-9 maintenance program because
of the limited number of FAA inspectors assigned to the NWA certificate and
the limited surveillance by FSDO 11 in Atlanta. The remote location of the
CMO relative to the Atianta maintenance base further exacerbated the lack of
supervision and management oversight of the surveillance program.

The Safety Board believes that additional personnel at the NWA CMC
would enhance the FAA's surveillance capabilities. Further, the adequacy of
FAA surveillance of maintenance at NWA needs to be examined.

Concerning FAA NASIP policies, the Safety Board was disappointed to
discover during its public hearing that unlike previously, personnel that
comprise the inspection teams can now be the same people responsible for
surveilling the organization receiving the inspection. Five of the seven
NASIP team members inspecting the NWA Atlanta facility were from the Atlanta
FSDO {the office delegated by the CMO to oversee many aspects of NWA
maintenance in Atlanta) or from the CMO itself. This new policy defeats one
of the most valuable purposes of a NASIP inspection--using outside evaluators
to evaluate the FAA’s own surveiilance of an operator’s procedures.

The Safety Board supports the NASIP-type special in-depth
inspection program by the FAA to verify the adequacy of its routine
surveillance program. However, the Safety Board believes that NASIP
effectiveness could be significantly enhanced by two means. First, an
assessment of local FAA surveillance effectiveness should be a fermal goal of
NASIP inspections so that NASIP findings can be used to correct the
deficiencies of Jocal inspectors, as well as those of the airiine.

Second, the Safety Board believes that the correction and closeout
of negative findings of a NASIP team should be reviewed and approved by the
NASIP team leader, rather than just by the local inspectors under whose
jurisdiction the negative findings existed. The Safety Board addressed this
issue earlier in its report of the Aloha Airlines Inc., B-737-20C, accident-
on April 28, 1988, when it recommended that the FAA:

Integrate the National Aviation Safety Inspection Program team
leader in the closeout of the [NASIP] team findings.
{Class II, Priority Action) (A-89-65).

The FAA Administrator’s veply to this recommendation, dated
October 25, 1989, was not responsive because the FAA did not intend to
include the NASIP team leaders in the evaluation of the cleseout because such
duties were not in iis job function. Further, the FAA stated that it weuld
foliow implementation of corrective actions by means of an automated tracking
system te record all NASIP followup actions. The Safety Board does not
believe that this system is sufficient to provide the understanding of the
intricacies of the problems that led to the original findings. Consequently,
in a letter to the FAA, dated April 16, 1990, the Safety Board classified the
status of A-89-65 as "Open--Unacceptable Action," pending further evaluation
by the FAA.
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The Safety Board believes that the detailed nature of NASIP
inspections and the fact that deficiencies noted by the teams were permitted
te occur, or the fact that they were overlooked by the local FAA office,
indicate the need for the insight ¢f the NASIP team leader in the closeout of
the findings. Therefore, the Safety Board reiterates its concerns exoressed
in Safety Recommendation A-83-65 and urges the FAA to consider amending its
policies for evaluating the closeout of NASIP findings.

2.8 Analysis of Other Corrective Actions
2.8.1 The FAA's Runway Incursion Prevention Plan

This accident, an earlier collision in Atlanta, and a Jater
collision in ios Angeles, spurred the FAA into updating and finmalizing its
runway incursion prevention efforts, although work in this area was initjated
several years ago.

The FAA’s Runway Incursion Prevention Plan appears to be thorough
and is now under a single manager. High technoiogy systems such as the
Airport Movement Area Safety System (AMASS), Advanced Airport Surface
Detection Equipment {ASDE-3), and Airport Surface Traffic Automation [ASTA),
when perfected, should enhance the safety of airport ground operations
considerably. The concept of the formation of "demonstration airports" to
exhibit and test new or different devices and surface marking methods is
valid, and the selection of the four specific demonstration airports was done
in an appropriate manner. The Safety Board is alsc aware of other new
technologies, such as the satellite-based Global Positioning System, that
could be included in future runway incursion prevention systems.

2.8.2 Detroit Metropolitan/Wayne County Airport

Since the accident, Detroit Metropolitan/Wayne County Airport
personnel corrected a number of airfield discrepancies that were discovered
during the Safety Bcard’s investigation. The rheostat switches on the
control tower airfield lighting panel were replaced with switches equipped
with stops in accordance with AC 15G/5345-3D. Reflective paint is now being
used for all airfield markings, inciuding taxiway centerlines and runway hold
lines. A1l faded taxiway centerlines identified as faded during the
investigation have been repainted, and a program to repaint markings when
they are discovered faded is in effect. A purchase contract for a
replacement tax{way hoid position 1ight was awarded and the light is being
fabricated. Semiflush runway edge 1lights in the runway 3£/21C-9/27
intersection area are scheduled to be installed by September 1991.  An
experimental system of outlining taxiway centerline markings on concrete
areas of the taxiways in black paint io improve contrast is in effect.
Lastly, parmanent removal of the Outer 4 taxiway between the Outer taxiway
and the runways is also scheduled to occur in September 1991.
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2.8.3 Northwest Airlines, Inc.

The new seven-item Tow-visibility taxi sectiorn that #HWA is
incorporating into its Flight Operations Manual is an excellent tool to
inform its pilots of the dangers of aircraft movement in instrument weather
conditions. A1l of the difficulties that the DC-9 crew encountered on
December 3 are covered in this audition to the manual. The Safety Board
recommends that the subject of low-wisibility taxi problems become a
recurring subject in all airline cperations’ manuals and pilot training
forums.

Several of the items in this addition to the Flight Operations
Manual relate to the concept of CRM. The preplanning of taxi routes, the
admission of confusion, the criticality of communicaticn within and outside
the cockpit, are all basic tenets of good CRM. Unfortunately, NWA has been
slow to offer formal CRM training to its line aircrews, compared with other
large U.S. airlines. This situaticn is surprising because of NKA's early
involvement in LOFT and CRM research many years agoe. The newly established
l-day CRM course for line crewmembers is a small sitep in tne right
direction. However, in light of this accident, the Safety Board urges NWA to
begin comprehensive line crewmember CRM training at the earliest possible
time.

2.8.4 McDonnell Douglas Aircraft Company’s Tailcone Service Bulletins

The Safety Board is pleased to note that McDonnell Douglas
completed its DC-9 series tailcone system redesign effort in May 1991, about
6 months after the accident. Such a response time to a previously
undiscovered design deficiency and aviation safety hazard is impressive. The
interim measures devised by MczDonnell Douglas to ensure the deployability of
the tailcone in both series of airplanes are also appropriate reactions to
the problem. The Safety Board believes that the redesign effort on the MD-80
series tailcone release system should be completed as soon as possibie.

.9 SIGMET Foxtrot 3 Ramifications

Although it was not germane to this accident, SIGMET Foxtrot 3,
predicting severe turbulence below 8,000 feet in the DTW area, was not part
of the ATIS broadcasts. Also, MNWA’s meteorologists did not provide this
information, in the form of NWA turbulence plots, to the flights operating at
DTW at the time of this accident.

SIGMET rFoxtrot 3 extended the valid period of SIGMET Foxirot 2 and,
according to Cleveland Air Route Traffic Control Center logs, was received
and verbally disseminated, in a timely manner, to those air traffic control
faciiities that did not have the equipment which wouid allow them to receive
it directly from the Center’s computer. However, Safeiy Board investigators
were unable 1o determine whether the DTW tower had received SIGMET Foxtrot 2
as there is no FAA requirement that a copy of SIGMETs be retained by the
receiving faciiity and DT¥ tower had no record of receipt. The DTW tower
supervisor stated that she would usuaily record in the tower Tog that a
SIGMET had been received and broadcast as part of an ATIS transmission. Even
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though terminal racar approach control logs show that six SIGHETs were
broadcast on Decembzr 3, 1990, they were not mentioned in the tower activity
log for that day. CSince the text of SIGMET foxtrot 3 was similar tr that of
SIGMET Fextrot 2, the tower supervisor could have overlocked it when it was
received. The Manager of Meteorology for NWA stated thai his forecasters
monitored piiot reports in the area and that n this case they did not
believe a warning for cevere turbulence was neca2ssary.

The Safely Board concludas that the methods of furnishing piiots
with iwo sources of significant weather information {the FAA and the
operator} were ineffective in this case.

2.10 Postaccident Drug Testing

The Safety Board was pleased to iearn that drug testing performed
by NWA covered more drugs than the FAA's program, and, especially that
alcohel <c2sting was inciuded in vhe HNWA program. The responsibility
demonstrated by the management of this air carrier in its effort to examine
whether or not drug use {including alcchol! was a factor in this accident is
commendable.

In spite of exceeding federal postaccident drug testing
requirements, NWA was still required lo collect separate urine specimens for
the five drug groups for the FAA program, which still does net include
testing for alcohol.

FARs prohibit flight attendants from being under the influence of
drugs, including alcohol, while on duty. The surviving on-duty flight
attendants on both airplanes were nct tested for drugs or aicohol. No
evidence suggested thai flight atiendants associated with this accident were
under the influence of drugs, including alcohol. However, flight attendant
performance affects passenger safety, and the Safety Board believes that
flight attendants should alsc be tested foilowing an accident. The FAA
should therefore require that each carrier have a plan to ensure that flight
attendants are testnd for drugs, including alcohol, under the same parameiers
as pilots, following an accident.

In_contrast to NWA, the FAA took a narrow view when determining
whizh cenireiler to test, and decided to test only the ground conirgller.
As a result, both the Jocal controller, who was the last controller to
communicate with the B-727 before the collision, and the area supervisor, who
had overail responsibility for the tfower operation, werz not tested.
Similarly, the FAA air traffic management made 2 dacision foellowing the
runkay collision at Hartsfield International Airport, Atlanta, Georgiz, on
January 18, 1990, to limit testing and did not test coentrollers who were
later cited by the Safety Board as being causally related to the accident.

_ The Safety Board continues te beliasve tiat because a proper
decision carnot be made within a reasonable period of time regarding whom te
test immediately foliowing an accident, specimens should be co}lected guickly
from all those who are "reasonabiy associated with the circumstances of an
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accident.” The decision as to which specimens to send to the laboratory for
analysis can be made after more investigative information is available.

The Safety Board raised the fundamental issue of reguiring the
coliection, especially after accidents or incidents, of blooe and urine and
screening for a broader range of drugs, inciuding alcohel and prescription
drugs that impair, in Safety Recommendations 1-89-4 through 12 in
December 1988, These recommendations were addressed to the Secretary of
Transportation. A response to these recommendations was received from the
Secretary on August 3, 1990. The cover letter from the Secretary stated that
his Special Assistant for Drug Enforcement and Program Compliance would enter
inte discussions with the Safety Board or the recommendations.  Numerous
discussions were held, and the Safety Board was led to believe that there was
support in the Secretary’s Office for these recommendations. However, the
Special Assistant vacated the Secretary’s 07fice in March 1991, and no
apparent progress on thess recommendations has been made. As a result, on
May 31, 1991, the Satecy Board wrote to the Secretary expressing its concern
about the lack of progress and classified Safety Recommendations I-89-04
through -09, -11 and -12 as "Open--tnacceptabie Response.”

3. CONCLUSIONS
3.1 Findings
1. A1l flight crewmembers, flight attendants, and air traffic

centrollers were properly certificated to perform their
duties.

3

Visibilities at the time and area of tpe collision varied,
with the Towest estimetied horizontal visibility near 100 feet,
The officiaj prevailing visibility, as determined by Naiional
Weather Sarvice and Federal Aviation Administration personnel,
was 1/4 mile.

3. The B-727 capiain attempted a takeoff in runway visibility of
less than 1/4 mile.

4. The rumway centerline lights on runway 3C/21C were not
iliuminated at the time of the accident.

(3]

fThe placement of taxiway signs, the conspicuity of taxiway
makings, and runway lighting were inadequate at DTW at the
time of the accident.

5. The DC-S flighicrew Tailed to follow their assigned routing in
the taxiway Oscar-6 area.

7. The flichicrew contributed to their confusion by failing to
taxi toward and intersect the centerline of the Inner taxiway
where it paralleled the edge of the concrete as they left the
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parking area. If they had done so, the centerline leading to
Oscar-6 would have been more apparent to them.

The complex intersection of taxitay Oscar-4, and runways 08/27
and 3C/21C was a recognized danger area with a strong
potential for runway incursions but was nevertheless
inadequately markad.

The pilots of the DC-9 failed to consistently cvoss-check the
airplane’s heading with the headings of their taxi rouiiag.

A reversal of command voles occurred during the accident
sequence in which the first officer made most of the decisions
regarding taxi activity and the captain tacitly relinguished
his command role.

The first officer misled the captain concerning his
familiarity with DTW and failed to follow the capiain’s direct
instructions on three occasions prior to the runway incursion.

If the captain and first officer of the DC-9 had received
thorough *rairing in cockpit resource management, the command
role reversal might not have occurred.

The captain of the DC-9 guestioned his pcsition a full
53 seconds before the collision; however, neither he nor the
first officer advised the ground controller of their
uncertajnty at that time, If they had done so, the loca?
centrolier might have taken action to prevent the B3-727
takeoff.

The east ground coniroller missed several opportunities to
take appropriate action to resolve confusion on the part of
the DC-9 crew.

The east ground controller, after he realized that the DC-9
might have taxied onto an active runway, did not take timely
action to correct the problem.

If Advanced Airport Surface Detection Equipment-3 had been
installed in the tower and if the controllers had been trained
in 1its use, the system might have prevented the runway
incursion and subsequent collision by allowing the controllers
to keep track of the DC-9.

The flightcrew of the DC-$ was not initially aware of their
incursion ontc the active runway because the runway 3C
centerline lights were not on and the runway edge Tighting was
not continuous.



19.

20.

21.

22.

23.

£35.

26.

27.

78

The Jead flight attendant of the DC-5 was not in her assigned
seat when the accident occurred, failed to properly secure the
R-1 emergency evacuation slide girt bar irto the fioor
brackets, and, along with other trained crewmembers, did not
inflate the L-1 evacuation slide, thereby slowing the
evacuation and increasing the number of injuries to the
passengers.

The lead flight attendant failed to fully open the L-1 door,
which may have covered the emergency evacuation slide’s
inflation handle.

The emergency response and f<re fighting was timely and
effective.

The DC-9 tailcone emergency reiease handle and the release
handle lock housing contained a depression worn inte the
surface by the swaged steel ball on the release system safety
cable.

During the DC-9°s "C" check, the interior tailcone release
handle was not broken and it was safety wired. No records
were found indicating that the taiicone area had been entered
after the "C" check and prior to the accident.

fhe flight attendant and a passenger died of asphyxia
secondary to smoke inhalation in the tailcone. The interijor
tailcone release handle was broken when one of them atiempted
to jettison the taiicone,

Northwest Airlines’ maintenance and inspection of the DC-9
tailcone exit system was inadequate.

The tailcone’s lower right Tatch was returned to its fully
clgsed position when the male passenger stepped or collapsed
onto it, which caused the interior release handle tc move to
the position in which it was initially found.

federal Aviation Administration surveillance of Northwest
Airlines’ Atlanta maintenance base was inadequate.

The Federal Aviation Administration failed to rvecognize
important signage, 1ighting and marking discrepancies, which,
if they had been identifizd and corrected, could have
contributed to avoiding the accident.
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3.2 Probable Cause

The National Transportation Safety Board determines that the
probabie cause of this accident was a Jack of proper crew coordination,
including a virtual reversal of roles by the DC-9 pilots, which led to their
failure to stop taxiing their airplane and alert the ground controlier of
their positional uncertainty in a timely manner before and after intruding
onto the active runway.

Contributing to the cause of the accident were (1)} deficiencies in
the air traffic control services provided by the Detroit tower, including
failure of the ground controller fo take timely action to alert the local
controller to the possidle runway incursion, inadequate visibility
observations, failure to use progressive taxi instructions in low-visibility
conditicns, and issuance of inappropriate and confusing taxi instructions
compounded oy inadequate backup supervision for the level of experience of
the staff on duty; (2) deficiencies in the surface markings, signage, and
lighting at the airport and the failure of Federal Aviation Administration
surveillance to detect or correct any of these deficienciss; and {3) failure
07 Morthwest Airlines, Inc., to provide adeguate cockpit resource management
training to their line aircrews.

Contributing to the fatalities in the accident was the
inoperability of the DC-9 internal tailcone release mechanism. Comtributing
to the number and severity of injuries was the failure of ihe crew of the
DC-9 to properly execute the passenger evacuation.

4. RECOMMENDATIONS

As a result of this investigation, the National Transpcrtation
Safety Board makes the following recommendations:

-~to the Federal Aviation Administration:

Improve standards for airport marking and Tighting during
Tow-visibility «conditions, such as standards for more
conspicuous marking and Tlighting; evaluation of unidirectional
taxi Tinmes for use on acute angle taxiways; and requirements
for stopbars or position-hold lights at all taxiways that
intersect active runways. (Class II, Priority Action)
(A-91-54)

Identify, at all 14 CFR 139 certificated airports, complex
intersections, where a potential for pilot confusion exists.
Where needed, vrequire additione? 1lighting and signs.
(Class Ii, Priority Action} (A-31-5C!

Require that (FR 139 certificated airports use refiectorized
paint for airport surface markings. {Ciass II, Priority
Action) (A-31-56)
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Require that CFR 139 certificated airports install semiflush
runway edge 1lights in accordance with Advisory Circular
150/5340-24. {Class II, Priority Action) (A-91-57)

Include directions, in the forthcoming Advisory Circular for
Surface Movemeni Contrel Guidance Systems, that 14 CFR 139
certificated airports, which operate at runway visual ranges
of 1,200 feet or 1less. follow ICAQ Annex /4 standards.
{Class II, Priority Action) (A-91-58)

Include guidance in Advisory Circular 150/5220-4, dater Supply
Systems for Aircraft Fire and Rescue Protection, that
addresses the need for fire departments to be notified in a
timely manner when hydrants and water supply systems used for
fire fighting are inoperabla. {Class 11, Priority Action)
{A-91-59;

Issue an Advisory Circular addressing acceptabie methods for
the design, construction, operation, and maintenance of
mockups used for exit training during crewmember emergency
training, and preovide guidance to FAA inspectors to ensure
that smergency equipment training devices accurately replicate
the intended operational environment. {Class II, Pricrity
Action) {A-91-60)

Require that air traffic control tower managers reemphasize
the concept and use of progressive taxi/progressive ground
mevement instructions during low-visibility ground cperations
in Tocal Operations Position Standards Handbooks. (Class II,
Priority Action) {A-91-61)

Require that air traffic contro! tower managers emphasize to
tocal controllers the need for positive determination of
airplane departures in IFR conditions when direct visual
observations of departing airplanes are not possible.
(Class II, Priority Action) (A-91-82)

Develop and impiement procedures for redundancy of critical
controller tasks, and expedite the development and
installation of hardware systems to supplement such
redundancy. (Class II, Priority Action) (A-91-53)

Reguire that during National Aviation Safety Inspection
Program (NASIP) inspections, the majority of the team members
be from different FAA regions than FAA personnel being
inspected. (Class II, Priority Action) (A-91-64)

Require that an assessment of Jocal FAA surveillance
effectiveness be a forma® part of NASIP inspections, so that
NASIP findings can be used to correct observed deficiencies of
local inspectors as well as those of the airline. (Class II,
Priority Action) (A-91-63)
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Require that the subject of Jow-visibility taxi problems
vecome a recurring subject in 311 airline operations manuals
and pilot traininag forums. {Class II, Priority Action)
{A-91-66)

--to Detreit Metropolitan/Wayne County Airport:

install semifiush runway edge 1ights in accordance with
Advisory Circular 150/5340-24. {Class II, Priecrity Action)
(A-91-67)

Impiement a program to provide for the prompt repainting of
faded taxiway and runway markings when they are seen during
daily airvport inspections, rather than waiting for a set
schedule for overall airport restriping. (Class II, Priority
Actionj (A-91-68)

--to Northwest Airlines, Inc.:

Imnediately institute comprehensive Tine crewmember Cockpit
Resource Management training as a part of Northwest Airlines’
Lire-Oriented Flight Training ard ccordinated crew training
programs. (Class II, Priority Action) (A-91-69)

In addition, the Safety Board reiterates the following safety
racommendations to the Federal Aviation Administration:

Integrate the NASIP team leader in the closeout of the team
findings. (A-89-65)

The regulations concerning drug testing of U.S. Department of
Transportation employees should provide testing requirements
that include alcohel and drugs beyond the five drugs or
classes specified in the Department of Health and Human
Services (DHHS) guidelines and that are not limited to the
cutoff thresholds specified 1in the DHHS guidelines.
Provisions should be made to test for iliicit and Ticit drugs
as information becomes available during an accident
investigation. (I-8%-9)
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

James .. Kolstad
Chairman

Susan Coughlin
Vice Chairman

Jim Burnett
Member

<ohn K. Lauber
Momber

Christopher A. Hart
HMembar

Jim Burnett, Member, filed the following concurring statement:

I concur with the final report but would have preferred to include
as part of the fimal report two findings and one recommendation which were a
part of the staff’s draft report but which were not adopted by the full
Board.

The twe findings are:

13. The local controiler, realizing that an aircraft might be
on the active runway, failed to issue a safety alert or
other advisory about this possibility to the flightcrew
of the B-727.

18. The DC-9 tailcone was not Jettisoned by the fire
fighters; and the possible hazard, as well as the
potential for fire ventilation, did rot justify this lack
of action.

The recommendation is:

(9) Issue an Air Carrier Operations Bulletin (AC0B)
addressing takeoffs in very low-visibility conditions on
runways not equipped with runway visual range equipment.
The ACOB should contain specific criteria to assist
captains - in making visibility decisions based on
observations at the runway rather than depending on the
Automatic Terminal Information Service or general fower
data. (Class II, Priority Action)

/s/ Jdim_Burnett
Member

June 25, 1891
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5. APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING
1. Investigation

The National Transportation Safety Board was notified of the
accident around 1500 on December 3, 1990. An invesligation team was
dispatched from Washington, D.C., that evening and arrived at DTW shortly
thereafter. Investigative groups were formed on the scene for operations,
human performance, air traffic control, meteorology,
structures/systems,/maintenance records, and survival factors. Groups were
later formed for aircraft performance and readout of the CVRs and FDRs in
Washington, D.C. John Lauber was the Safety Board Member who accompanied the
investigative team.

Parties to the investigation inciuded Northwest Airiines, Inc.,
Boeing Commercial Airplanes, the McDornz11 Douglas Aircraft Company, the Air
Line Pilots Association, the Detrcit Metropolitan/Willow Run Airports
Authority, the International Brotherhood of Teamsters, the International
Association of Machinists, and the Federal Aviation Administration.

2. Public Hearing

A public hearing on this accident was held in Detroit, Michigan,
from March 18 through 23, 1991. Member Jim Burnett was the presiding officer
of that hearing.
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APPENDIX B
PERSONNEL INFORMATION
The BC-9 Captain

The captain, 52, was hired by Pacific Airlines, Inc, on August 1,
1966, as a first officer on the Fokkey F-27. In accordance with several
merger ccntracts, this date was also considered his date of employment with
NWA. He progressed to captain, check airman, and senior check airman on this
airpiane as Pacific Airlines merged with Airwest, Inc., an airline that
eventually became Hugnes Airwest, 1Inc. He became a DPC-8 captain on
December 27, 1978, and flew in that capacity with Hughes Airwest and during
the subsequent hughes Airwest merger with Republic Airlires untii February,
1984, when he was medically disqualified from flying because of krdney
stones.

He was reissued a first-class medical certificate on October 11,
1990, with the limitation that the "Holder shall wear glasses that correct
for distant vision, and possess glasses that correct for near vision." He
held airline transport pilet certificate No. 1535822, with ratings for the
DC-9, F-27, ard airplane multiengine land, and commercial privileges for
airplane single-engine Jand. He alsc held a noncurrent flight instructor
certificate ihat was issued on March 30, 1967. He had accumulated abou!
23,000 total tlying hours, 4,000 of which were in the DC-9.

The BC-9 First Qfficer

The first officer, 43, retired from the US Air force (USAF) on
October 31, 1983. His line assigmments included copilet, aircraft commander
and instructor pilot duties in the R-52 Stratofortress heavy bomber and
instructor pilot duties in the T-38 Talon jet tra‘ner.

The first officer was hired by NWA on May 25, 1990. He held
airline transport pilot certificate No. 2058181 with ratings for the CE-500
(Cessna Citation) and airplane multiengine land, issued November 5, 1978. He
also held flight engineer certificate No. 507560424, with a rating for
turbojet-powered airplanes, issued on March 21, 1979. His FAA first-class
madical certificate was issued on April 30, 1990, with no limitations. He
estimated that he had accumulated about 4,685 total flying hours, 185 of
which were in the DC 9,

The B-727 Captain

The captain of the B-727, 42, was hired by NWA on May 9, 1983 and
held airiine transport pilot certificate No. 2083104, with ratings for B-727,
airplane multiengine land, and commercial privileges for the L-300 and
airplane single-engine land, issued April 6, 1985. He completed his last
proficiency check on October 27, 1990, and his last line check was completed
on May 30, 188G. His FAA first-class medical certificate was issued on
August 2, 1590, with no Timitations. He alse heid a flight engineer
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certificate. At the time of the accident, he estimated that he had
approximately 10,400 total flying hours, 5,400 of which were in the B-777.

The B-727 First Officer and Second 0fficer

The first officer on the B-727, 37, was hired by NWA in
September, 1985, and held airline transport pilot certificate No. 263063365.
His FAA first-class medical certificate was issued on July 9, 1990, with no
limitations. At the time of the accident he estimated that he had
accumutated about 5,400 total flying hours, of which 2,350 were in the B-727.

The second officer on the B-727, 31, was hired by NWA in
July, i989. He held an airline transport pilot certificate and a flight
enginzer certificate (No. 134421621, issued on September 27, 1989) with a
turbcjet powered airplane rating. His FAA first-class medical certificate
was issued February 20, 1989, with no limitations. At the time of the
accident bhe had accumulated about 3,300 total flying hours, of which
900 hours were in the B-727.

The DC-3 Flight Attendants

The Tead flight attendant on the DC-9 was hired by NWA on June 17,
1988 and received her last recurrent training on August 11, 1980. The second
flight attendant was initially hired by North Central Airiines {(an airiine
that also merged with Republic and then NWA) on March 15, 1968, and received
her last recurrent training on February 27, 1990. Both of these individuals
were qualified for flight attendart duty or had been previously qualified on
Boeing 747-200/4C0C, B-727, B-757, McDonneli Douglas DC-10, Airbus A-320, and
Convair C-580 airplanes. Neither fiight attendant on the DC-9 had received
hands-on training in a DC-9 tailcone.

The off-duly flight attendant, who aided in the evacuation of the
airplane, was hired by NWA on March 10, 1990. She had not received recurrent
training because she had enly been employed by the company for about 9 months
at the time of the accident.

The B-727 Flight Attendants

Al1 flight attendants on the B-727 were current in the airplane and
received recurrent training during 1990.

The Area Supervisor

The area supervisor, 35, entered on duty with the FAA on July 25,
1982, and began working at OTW on November 10, 1985. She became a full-
performance-Jevel (FPL} controller and was certified in her current position
in September 1990. Her iast over-the-shoulder evaluation and Tast tape talk
session occurred in October, 1990.
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The tocal Controlier

The Tocal controller, 25, entered con duty with the FAA and began
working at DIW on June 5, 1988. He became an FPL controller and was
certified as a local controller in June, 1983, His last over-the-shoulder
evaluation was in September, 1990, and his last tape talk session was in
October, 1990. He had no prior FAA assignments before DTV. However, he had
5 years of earlier military ATC experience with the US Armv. - He was
medically qualified as a controller with no waivers or limitations and was
not a pilot. :

The East Ground Controller

The east ground controller, 26, entered on duty with the FAA on
February 20, 1985, and began working at DTW on July 1, 1990. He was
certified on the east ground control position on September 30, 1990, and was
not an FPL controller. His last over-the-shoulder evaluation was in April,
1990, and his last tape talk session was in May, 1990. His only previous
controiler assignment was in the tower at Saginaw, Michigan. He was
medically certified as a controller with no waivers or 1imitations. He was
alsc a noncurrent private pilot with about 80 total hours of fiying time.

-The West Ground Controller

The west ground controller, 26, entered on duty with the FAA on
April 29, 1986, and began working at DTW on May 7, 1983. He became an FPL
controlier on November 12, 1983. His last over-the-shoulder evaluation was
on August 20, 1990, and his last tape talk session was on March 25, 1990.

The Tower Cab Observer

_ The tower cab observer, 32, entered on duty with the FAA on
December 13, 1981, and began working at DTW on October 10, 1989. She became
an FPL controller on April 13, 189G. Her last over-the-shoulder evaluation
was on Decembev 2, 1980, and her last tape talk was on November 14, 1990.
Her . other rAA assignments included the towers 1in Pontiac, and Flint,
Michigan, and Indianapolis, Indiana. She was certified to take visibility
observations on May 26, 1990.




87
APPENDIX ¢
AIRPLANE INFORMATION

The DC-9

N3313L, a DC-5-14 was acquired by NWA on August 1, 1986. It was
operated exciusively by NWA until the accident, at which time it had a total
of 62,253.2 operating hours and had undergone 88,255 cycles. It was equipped
with two Pratt and Whitney JT8D-7 turbojet engines.
The B-727

N278US, a B-727-251-2A, was purchased by NWA from Boeing in
November, 1975. It was operated exclusively by NWA until the accident, at

which time it had a total of 37,710.2 operating hours and 27,933 cycles. It
was eguippeu with three Pratt and Whitney JT8D-15A turbojet engines.
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APPENDIX D

COCKPIT VOICE RECORDER TRANSCRIPTS

TRANSCRIPT OF A FAIRCHILD MODEL A-100A COCKPIT VOICE RECORDER S/N 10371
REMOVED FROM A NORTHWEST AIRLINES INC. BOEING 727, N278US WHICH WAS INVOLVED
IN A TAXIING/TAKEOFF ACCIDENT ON DECEMBER 3, 1999 AT THE DETROIT
METROPOLITAN/WAYNE COUNTY INTERNATIONAL AIRPORT ROMULUS, MICHIGAN

CAM Cockpit area microphone veice or sound sfource
RDO Radio transmission from accident aircraft

INT Cockpit flight/ground intercom voice or sound source
PA Aircraft Public Address source

-1 Voice identified as Captain

-2 Voice identified as First Officer

-3 VYoice identified as Second Officer

-4 Yoice identified as Northwest Mechanic

-5 Yoice identified as Northwesi Gate Agent

-6 Voice identified as Female Flight Attendant
-7 Voice identified as Ground Crew Chief

-? Voice unidentified

GND Detroit Ground Controller

TWR Detroit Local Controlier (Tower)

RAMP Northwest Ramp Controller

NW1482 Norihwest flight fourteen eighty two
NW234  Northwest fiight two thirty four
M3165 Mesaba flight thirty one sixty five
SW494  Southwest flight four ninety four

M2 Maintenance Vehicle number two {snow plow)
c70 Detroit Airport Car seven zero
* Unintelligible word

e Nonpertinent word
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Explietive deleted
Break in continuity
Questionable text
Editorial insertion
Pause

AT1 times are expressed in Eastern Standard Time.
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TRANSCRIPT OF A FAIRCHILD MODEL A-100 COCKPIT VOICE RECORDER S/N 2619 REMOVED
FROM A NORTHWEST AIRLINES INC. MCDONNELL DOUGLAS DC-5, N331I3L WHICH WAS
INVOLVED IN A TAXTING/TAKEOFF ACCiDENT ON DECEMBER 3, 1990 AT THE DETROIT
METROPOLITAN/WAYNE COUNTY INTERNATIONAL AIRPORT, ROMULUS, MICHIGAN

CAM Cockpit area microphone voice or sound source
RDO Radio transmission from accident aircraft

INT Cockpit flight/ground intercom voice or sound source
UNK Unknown voice or cource

-1 Voice identified as Captain

-2 Voice identified as First Officer

-3 Voice identified as Female Jump Seat Passenger
-4 Yoice identified as Female Flight Attendant

-5 Voice identifi. 4 as Northwest Gate Agent

-6 Voice identified as Ground Crew Chief

-? Voice unidentified

GND Detroit Ground Controller

TWR Detroit Local Controller (Tower)

RAMP Northwest
NW29%  Northwest
NW234  Northwest
NWi4S85 Northwest
NW783  Northwest
NWil4s Northwest
NW1432 Northwest

Ramp Controller

flight two ninety nine
flight two thirty four
flight fourteen ninety five
flight seven eighly three
flight eleven forty six

flight fcurteen zero two

M3165 Mesaba flight thiriy cne sixty five

SWA%4  Southwest

fiight four ninsty four

M2 Maintenance Vehicie number two (snow plow)
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bGetroit Airport Car seven zero
Unintelligible word
Nonpertinent word
Expletive deleted
Break in continuity
Questionable text

Editorial insertion
Pause -

A1l times are expressed in Eastern Standard Tiwe.
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