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Abstract: This report expiains the collision of USAIr flight 1493 and Skywest flight 5569 on
a runway at the Los Angeles International Airport on February 1, 1891. The safety issues
discussed in the report are air traffic management and equipment at the airport; aircraft
exterior lighting and conspicuity; pilot situational awareness during takeoff and ianding and
operations on airport surfaces; air traffic controller workload, performance, and supervision;
and air transport accident survivability, evacuation standards and procedures, intericr
furnishing flammability standards, and survival devices. Recommendations concerning
these issues were made to the Federal Aviation Administration.
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EXECUTIVE SUMRMARY

On February 1. 19%1, at 1807 Pacific standard time, USAilr
fiight 1433, N388US, a Boeing 737-300, collided with Skywest flight 53569,
NE83AV, a Fairchiid Metroliner {SA-227-Af), while the USAir airplane was
landing on runway 24 left at Los Angeles Internationzi Airport, Los Angeles,
California. The Skywest Metroliner was cositioned on tne same runway, at
intarsection 45, awaiting ciearance for ‘takeeff. As a result of the
coilision, both airplanes were destroyesd. A1l 10 passengers and
2 crewmembers aboard the Metroliner and 20 passengers and 2 crewmembers
aboard the USAir airplane were fatally injured.

The National Transportation Safety Board determines that the
probable cause oY the accident was the failure of the Los Angeles Air Traffic
Facility Management to implement procedures that provided redundancy
comparable to the regquirements contained in the National Operational Position
Standards and the failure of the FAA Air Traffic 3Jervice to provide adequate
policy direction and oversight to its air traffic controi facility managers.
These failures cresated an environment in the los Angzles Air Traffic lontrol
tower that uitimately Jed to the failure of the local controiler 2 {LL£2) to
maintain an awareness of the traffic sitvation, culminating 1in  the
inappropriate clearances and subseguent collision of the USAir and Skywest
aircraft. Contributing to the cause of the accident was the failure of the
FAA to provide effective quality assurance of the ATC system.

The safety issues raised in this report include:

o Air traffic management and equipment at Los Angeles
International Airport.

o Aircraft exterior lighting and conspicuity.

0 Pilot situztional awareness during takeoff and landing
and cperaticns on airport surfaces.

¢ Ajr  traffic  centroller worklecad, performance, and
suparvision.

(=]

Air transport accident survivability, evacuation
standa~ds and procedures, interior Ffurnishing
fiammabiiity stangards, and survivail devices.

Recommendations concerning these issues were addressed ic the
Federal Aviation Administration.




NATIGNAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. €. 20594

AIRCRAFT ACCIDENT REPORT
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1. FACTUAL INFORMATION

1.1 History of the Flights

On February 1, 18991, at 1807 Pacific standard time, USAir
fiight 1493 (USA1493), N38BUS, a Beeing 737-300 (B-737). coliided with
Skywest flight 5553 ([SKW5569), N683AV, a Fairchild Metroliner {SA-227-AC},
while USAI493 was landing on runway 24 left at Los Angeles International
Alrport (LAX}, Los Angeies, Califernia. SKW5589 was positioned on the same
runway, at intersection 45, awaiting clearance for takeoff. {See figure 1}.
As a result of the c¢ollision. both airplanes were destroyed. ATl
10 passengers and 2 crewmembers aboard the Metroliner and 20 passengers and
2 crewmembers aboard the B-737 were ratally injured.

A special weather cbsarvation taken after the accident indicated a
scattered ciouc cover at 30,002 fest and a visibility of 15 miiles. The
official sunset for the Les Angeirs area occurred at 1723.

On the morning of February 1, 1981, Skywest Airiines began its
daily utilization of NGB3AY in Palm Springs, California (PSP). The airplane
was subsequently operated under Titie 14 [ode of federal Regulation (CFR)
Part 135 to severz] southern California destinations. The Skywest fiightcrew
invoived ir ithe accident boarded N683AV at Inyokern., California, {IYK). They
fiew the airplane from IY¥YK to LAX and from LAX to Fresno, Lalifornia {FAT},
returning to LAX. The accident occurred on the next fiight, an intended
departure for Paimdale {PMB), California, from LAX. There were 10 passengers
and 2 flight crewsembers on board.

USA1493 originated in Syracise, New York ({SYR!, with airplane
N3884S, and was destinred to San Francisce, California {SFO), by way of
planned intermediaie stops in ¥Washington, D.C. (BLA), Columbus. Dhio {IMH},
and 1AX. There was a scheduled crew change in Washingten., The flight was
conducted in accordance with Title 14 CFR Part 121. En route activity befgre
the accident was unremarkabie. There were 8% passengers, & f7ight
attendants, and 2 fiight crewsembers aboard the airplane for the IMH-LAX
route segment.

USAIZ937s instrument flight rules {IFR) dispatch release, minimum
eguipment Tist {MEL), airpiane load manifest, and recommended takeoff/landing
data were generated by USAir's disputch office and forwarded to the
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flightcrew at CMH. En route time was 4 hours and 43 minutes at an altitude
of flight level 350 (35,000 feet). The airplane departed (MH at 1317 v*th
the first officer performing the Tiying duties. The takeoff, climb, crui- ,
en route and descent phases of the flight were uneventful.

Upon arrival into the LAX area, USA1493 was cleared for the CIVET
Two Profile Descent! to LAX. While on the CIVET Profile, the LAX terminal
radar approach control (TRACON) arrival radar 1 (AR1) controller instructed
the flight at 1757:28 to intercept the runway 24 right instrument landing
system (ILS) Tocalizer {See figure 2} and to maintain 10,000 feet.

At 1759:00, the AR1 controller asked, "USA1493, do you have the
airport in sight.” At 1759:04, the captain advised, "affirmative" and also
confirmed to the first officer that he had visuaily acquired the airport.
The first officer recalled that at this pcint the flight was approximately
25 miles from tne airport and that he could distinguish the airport
environment and some runways.

At 1759:05, the ARl controlier advised USA1493, "cleared visual
approach runway two four left USAI493 cross DENAY? at or above eight
thousand." The captain acknowledged the appioach cliearance.

At 1759:57, USA1493 transmitted, "just confirm the visual approach
for USAl1493 1is to two four left.” The ARl coniroiller replied, "that's
correct USA1483."

At 1803:05 the ARl controller advised USAir 1483 to contact Los
Angeles tower at ROMEN.3

The first officer said that the horizon was dark during the
approach and landing. He lined up visually for runway 24 left and used the
ILS glideslope for runway 24 right for initial vertical flightpath guidance
since there was no operating ILS or visual approach slope indicator (VASI)
for runway 24 left. The first officer recalled configuring the airplane for
Tanding approximately 12 miles from the runway and confirmed to the captain
that he had the runway in sight. During the approach, he called for gear
down, final checklist, and responded in accordance with USAir procedures on
dual response items, including "flaps 3C."

s r—

'LivET Two Profile ODescent 1is one of several published arrival
procedures intended to faciiitate the flow of arriving aircraft into the tos
Angeles area.

2QEEAY is the name of the initial approach radio navigation fix for the
runuway 24 iteft IiS. it is approximately 23 miles from the threshoid of
runway 24 Ltefyg,

323!Eu is the name of the ¥irmal apporoach radiec navigation fix for the
runuay 24 feft LS. It is approximately 6.2 miles from the threshold of
rufiMay 2& ifefrt.
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Aboui 5 minutes earlier, around 1758, SKW53559 had begun to taxi via
the north route from Terminal &, Gate 32 to runway 24 left for departure (See
figure 3). At 1801:43, SKW5569 advised th: ATC tower’s north ground
cortrolier (GC2) “...numbar two at [taxiway] Tangoe behind an Aero Mexico
airplane.” At 1801:49, the GC2 advised SKW556%S, "...roger, hoid short Tango
for right now, Aero Mexico will be moving in just a minute."”

At 1802:43, the GC2 instructed the flight, "...when alle turn right
on Tange and then at forty five transition to Uniform, taxi to runway two
four left.”  SKW5569 acknowledged, "Tango, forty five Uniform, two four
Teft...."

At 1803:38, SKW556% initiated communicaticn with the tower’s local
controller 2 {(LC2) on frequency 133.9 MHz stating, "Skywest ah five sixty
nine at forty five, we’d like to go from here if we can." At 1803:40, the
LC? advised the flight, "Skywest five sixty nine taxi up to and hold short of
two four Teft." At 1803:44, SKW5569's acknowledgement of this clearance was
“Roger, hold short.”

At 1804:33, the captain of USAI493 initiated radio communication
with the 1CZ on 133.9 MHz stating, T"USAir fourteen ninety three inside
ROMEN." The tower communications transcript indicates that this transmission
was received; however, it was not acknowledged by the LC2.

At 1804:44, the LC2? stated, "Skywest five sixty nine taxi into
position and hold runway two four left, traffic will cross downfield."
SKW569 acknowledged the LC2's clearance at 1804:49, "okay two four left
position and hold, Skywest five sixty nine.” This transmission was the last
one recorded from SKW5569.

Wings West 5006 {WW5006), a Metroliner at midfield taxiway 52, was
waiting to cross runway 24 left. The flightcrew of WW5006 had
unintentionally departed the 1L{2 tower frequency, and the controiier was
unable to issue a clearance to cross that runway, resulting in a delay. When
the WWS006 crew discovered the freguency error, they returned to tower
frequency, contacted LC2, and were cleared to cross runway 24 left at
1805:16. SKWS569 continued tc hold for takeoff clearance in the center of
runway 24 left at the intersection with taxiway 45.

At 1805:29, the captain of USA1493 transmitted a second radio call
to the LC2 stating, "USAir fourteen ninety three for the left side, two four
jeft.”

The L1€2 conducted other radic transmissions and, at 1805:53,
stated, "USAir fourteen ninety three cleared to land runway two four left."”
The captain acknowledged at 1805:535, "Cleared to Tand two four left, fourteen
ninety three." This recorded voice transmission was the last one received
from USA1493. The controller then conducted transmissions with other
airplanes, including a departing Metrcliner and two airplanes awaiting
takeoff, WW5072, a Metroliner, and Southwest 725 {SWA725), a B-737.
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WW5072 calied the LC2 at 1806:08 and stated that they were ready
for takeoff. The LC2 had no flight progress strip in front of her for this
airplane. She queried the flightcrew about their intended departure
intersection and consulted her supervisor regarding the strip.  Then, at
1806:30, she verified with the flightcrew that they had a departure squawk
{radar code) indicating that the departure clearance had been issued. A
search for the strip was conducted and the strip was iocated at the clearance
delivery (CD) position, misfiled as a yet to be delivered departure
clearance.

The first officer on USAl493, who was flying the appreach,
recallsd hearing side conversations which inciuded the tower asking an
airplane about its position on the ground. He did not recall hearing hold or
takeoff clearances for any aircraft for runways 24 left or 24 right. He
remembered seeing aircraft that appeared to be taxiing toward him on taxiway
Uniform. He said that he looked down the runway and saw the runway lights
and the overall landing environment. He had no recollection concerning the
runway centerline lighting but believed that the runway edge lights were on
Tow intensity. He stated that the cockpit interier lighting was at normal
intenrsity. He said that he did rot see an airplane on the runway and did not
recall any distractions during the approach.

The first officer said that he considerad the approach stabilized
by the time the flight reached 1,000 feet mean sea level {msl). At 500 feet,
he heard the captain call out, "500 feet, bug plus 180." He confirmed that
the landing light switches were in the "on" position. The autobrake feature
was not selected. The first officer stated that he thought the airplane
crossed the threshold at an indicated airspeed of approximately 130 knots and
landed on the main landing gear about 1,500 feet from the approach end of the
runway on the runway centerline. He deployed the thrust reversers and
observed the engine reverse lights. He was not sure if the thrust reversers
had fully deployed at the time of the accident. He said that he derotated
slowly per company procedures. While lowering the nose of the airplane onto
the runway, he observed, through his windscreen, an airplane on the runway
~immediately ir front of and below him. He said that the airplane had a
position light and/or a red light on its tail. The landing lights of his
airplane were reflected off the propellers of the airplane in front of him.

The first officer said that there was some application of braking
before the collision but that there was insufficient time for evasive
action. He believed that the initial point of impact was directly on tha
nose of his airplane and ine tail of the unidentified airplane. He said that
the collision occurred simultaneous to his airpiane’s nose whee] contacting
the runway. The collision was marked by a flash ot light foliowed by the
nose of his airplane dropping. There was an explosicen and fire upon impact.
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After the collision, the two airplanes slid to the left side of the
runway and into an unoccupied fire station. An evacuation of 64 passengers,*
3 cabin crewmembers, and the first officer took place on the B-737 whiie the
scene was involived in fire. A total of 20 passengers and 2 crewmembers on
USA1493 were fatally injured. A1l 10 passengers and 2 crewmembers on
SKW5569 were fatally injured.

The accident occurred at 33° 57’ north Jlatitude, and 118° 24’ west
longitude, during the hours of darkness.

1.2 Injuries to Persons
Iniuries Crew Passengers Others Jotal
Fatal 2*2x* 10%/20%* g 34
Serious 2r* 11%* a4 13
Minor 2x* 1o%* 0 37
None - 37** = 37
Total 8 93 0 101

* Aboard the Metroliner
** Abpard the B-737

1.3 Damage to Aircraft

Both airplanes were destroyed by impact forces of the collision
and a postcrash fire. The value of the Fairchild Metroliner was estimated at
$1,600,000 and the Boeing 737-300 was estimated at $20,000,000 prior to the
accident.

1.4 Other Damage

There was minor damage tc an inactive and unoccupied airport
sateilite fire station.

1.5 Personnel Informaticn
1.5.1 USAir Crewmembers

The fiightcrew and cabincrew of USAI493 were qualified in
accordance with applicable Federal Aviation Administraiion (FAA) and company
regulations and procedures. (See appendix B). The examination of crewmember
training records revealed nothing remarkable. An investigation of the
captain’s background revealed the 1long-term use of a prescription drug

’*Gne ot these passengers succumbed to thermal burn accident-related
iniuries 3 days after the accident and is listeo a5 a fatality. Anutaer
passenger succumbed to thermal burn accident-reiated injuries 37 days aftrer
the accident. In accordance with 49 CFR 830.2, his injuriss were classified
as "serious® in Section 1.2.
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p{ahibited for flightcrews. Pertinent details are contained in section }. 13
o* this report.

) The accident occurred on the first day of rnairing for the
flightcrew following off-duty time. On February 1, 1991, they arrived at
OCA at midmorning. According to their colleagues. they appeared to be well
rested.

1.5.2 Skywest Airlines Crewmembers

The flightcrew was qualified in accordance with applicable FAA and
company regu:ations and preocedures (See appendix B). No cabin crewmembers
were assigned to this flight. Th: investigation of the fiighicrew’s
backgreound revealed nothirg remarkable. Autopsy results from the first
officer indicated the presence of substances found in over- the-counter
medications. Details are cantained in Section 1.13 of -his report. The
flightcrew raceived more than 10 hours of off-duty time prior to reporting
for duty on February 1, 1991.

1.8.3 ATC Specialists

The air traffic controllers who provided ATC services tp the
airpianes were gualified in accordance with current regulations. Examination
of their training records revealed nothing remarkable with one exception.
The L£2 had raceived an evaluation 6 weeks before the accident in which five
performance deficiencies were identified. The investigatiorn identificd some
of the same deficiencies in her performance on the night oF the accident that
are dealt with at length in subseguent sections of the report.

The investigation of these controllers’ activities in the 2 or
3 days before repo.ting for duty on February 1 did not reveal anything
extraordinary. Gdestions were raised regarding the LC2's medical history.
The subjiect was wicressed at the Savety Board’s public hearing and the FAA
reiterated that she was medically qualified for her position. Sees section

1.13 for details.
1.6 Airplane Information
1.6.1 Skywest Fairchiid Metroiiner

The Fairchild Metroliner was certificated in 198! under 14 CFR
Part 22 - Airworthiness Standards: iormal, Utility, Acrobatic, and Commuter
Category Airplanes, and under Special Federal Aviation Regulation (SFAR)
Part 41. Approval was bDased on the SA-2¢€ airpliane certificated in 1869.
NEB3AV was manufactured in 1986, By December 31, 19%0. more than
250 airplanes had beer produced.

For commuter service, the Metroliner carries 1iwo fiight
crewmemnbers. it can seat iz many as 1® passengers. The airpiang hac a
certificated gross takeoff weight of 14,500 pounds.
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External lighting on N&83AV consisted of navigation lights,
landing/recognition lights., 3 taxi 1light, ice detection Tlights, strobe
lights, and a red anticollisior beacon (See figure 4). The beacon Tight
assembly is located on top of the vertical stabilizer forward and below the
rudder cap and rudder trailing edge (See figure 3). The location of the
beacon light relative to the ruoder cap results in some light obstruction:
14 CFR Part 23 permits such obstruction. The rudder cap blocks visibility of
the light to an arngie of 5.4 degrees above the horizontal and 2.6 degrees
Teft and right ¢f the centerline directly to the rear of the airplane. The
beacon light luminance for certification was a candle power of 190 candles;
actual Tuminance was 110 candles.

Skywest procedures dictated that illumination of the strobe lights,
taxi light and landing and recognition lights take place after receipt of a
takecff clearance.

The airplane’s wesight and center of gravity (CG) at the time of the
sccident was about 12,500 pounds and 265.9 inches, respectively, which were
within applicable limits. The takeoff weight included 1,200 pounds of fuel.

NEB3AY was eguipped with an audio system designed to handle radio
functions, as well as all onboard communications involving paging. the cabin
hand telephone and cockpit interphone. It also carried an automated
passenger briefing device that was prerecorded for takeoff and ianding.

1.6.2 USAir Boeing 737-300

The Boeing 737-300 ceries airplane was approved on November 14,
1984, wunder 14 (FR Part 25 Airworthiness Standards: Transport Category
Airplanes. N3B8US was manufactured in 1985 with a configuration for 2 flight
crewmembers, 4 flight attendants, and 128 passenger seats. Although the
airplane interior was partially refurbished ir 1389, most of the interior
panels were from state-of-the-art materials at the time of ¢riginal airplane
manufacture.

The airplane’s dispatch records for the departure from TMH
indicated a takeoff weight of 119.724 peounds, and a {6 at 15 percent mean
aerodynamic chord {MAC). which were within applicable limits. The estimated
Tanding weight at LAX was 94 424 pounds with 7,320 pounds of fuel remaining.

fanding indicated airspeeds (IAS} at 985,000 pounds were as

follows:
VRetf Flap 3¢ 124 knots
VRef + 5 125 ¥nots
1.7 Meteorological Information

The hational Weather Service (NS} hourly weather observation for
LAX taken at 175} was: Three zerg thousand scattered, visibility one five,
temperature five seven. dewpoint four three, wind two six zerp at six knots,
aitimeter three zero one zero.
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A special local weather cbservation taken at 1816 indicated: three
zers thousand thin scattered, visibility one five, temperature five seven,
dewpoint four three, wind itwo six zeroc at six knots, altimeter three zero
one one.

At LAX on February 1, 19891, official sunset and the end of official
twilight occurred at 1723 and 1748, respectively.

1.8 Aids to Navigation
There were no reported difficulties with aids to navigation.
1.9 Communications

No communications equipment outages or discrepancies were noted in
the tAX facilities 1log that would havz contributed to this accident.
Postaccident certification of very high fregquency transmitter and receiver
equipment incdicated that all equipment was operating within specifications.
There was ro evidence that either aircraft oxperienced communication
malfunctions.

At the time of the accicent, based on a review of transcripts of
recorded radic communications, seven aircraft were on the L{2’s freguency.
Four aircraft were located on the surface of the airport {Philippins Airlines
flight 102, SKW5569, WW3072 and SWA725}. USA1493 had just touched down, and
the two remaining airplares were airborne (USAZ858 and WW5Z12). The LCZ
described the traffic workload and compiexity as "light to moderate™ at the
time of the accident.

1.16 Aerodrome Information

The Los Angsies Internmational Airport is owned and operated by the
City of Las Angeles, Department of Airports {DOA). The pubiished elevation
of the airport is 126 feet msi.

The airport has dual parailel runways between 9,000 and 12,000 feet
Tong. Runways 25 left and righi comprise the south runway complex, and
runways 24 Teft and right are referred o as the north rusway compliex. Part
of the south compliex has been in use since 1928. The north complex began
gperations in June 1960, .ind the second north runway was added in 1970.

Runway 24 left, the accident runway, is 10,285 feet TJong by
150 feet wide and is of concrete construction. The runway is equipped with
high intensity runway lights (HIRL), runway centerline lights {CL), and a
medium intensiiy approach Tight system with runway aligmment indicator lights
(MALSR).

Tower personnei stated that there were no difficulties with runway
and taxiway 1ighting systems prior to, or at the time of, the accident. They
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reported that the HIRL, CL and MALSR systems were illuminated at the Step 2°
intensity level and that the taxiway lights were set on low intensity at the
time of the accident.

A review of airport facility maintenance and ATC tower cperations
Togs indicated no reported difficulties with the HIRL, CL, taxiway lights,
and the runway 24 left {MALSR) systems prior to the accident. A postaccident
certification check indicated that all components were operating within
specifications.

The elevation of runway 24 left at the approach end of the runway
is 111 feet msl. The elevation of runway 24 left at the intersection of
taxiway 45 is about 120 feet ms].

There are currently eight passenger terminals operating at LAX. In
1988, Phase I of Terminal 2 was opened. In June 1989, Phase Il for
Terminal 2 was completed. Terminal 2 Gighting includes eight high pole
stanchions mounted on top of the terminal building to provide ramp
illumination. Each pole, about 37 feet high, (198 feet msl, and 81 feet
ahove ground lsvel (agi)}, included three 1,000-watt high-pressure sodium lamp
fixtures (See figure 6).

1.10.1 ATC Tower

The ATL tower, operated by the FAA, is classified as a level ¥
Timited radar ATC facility. The existing tower structure was completed in
1861. The location of the tower was based on its relative position to the
runway 23 {scuth) complex. Eye-level elevation for personnel in the tower
cab is about 264 feet msl (180 feet agl).

The entire runway 24 compiex is north and west of the tower. The
straight line djstance from the tower cab to the approach end of the
runway 24 Teft centerline is approximateily 2,350 feet. Tne distance from the
tower cab to the intersection of the centeriine of runway 24 left and the
centeriine of taxiway 45 is appreximately 3,300 feet.

The oniy parts of the airport specifically designated as an "ATC
NON-VISIBILITY APEA"™ are taxiways 48 and 49 between taxiway Kilo in the
south complex and taxiway Tango in the ncrth compiex. This area provides
the only ground taxi access between the two runway compiexes and is
approximately 3,400 feet west of the tower. The area of taxiways 48 and 49
at the north-sputh midway point, referred to as the 50 Yard Line.™ is
designated as the point where aircraft taxiing from one complex to another
must change to and contact the appropriate ground control ‘requency.

’Intensity levels for runWway edge, centerliine, and approach {(EALSR)
iights wvary from Step 1 (low) te a8 maximum intensity of Step 5. Taxiway
tight intensity levels sre low, medium or high.

6As‘r traffic movements involwving 100 o+ more 1FR operatisns per hour for
16 Rours per davy. Level V is the highest ievei ciazssification.
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During interviews, tower personnel stated that a series of four
ramp iights on the northernmost portion of the Terminal 2 ceomplex were a
restriction to vision during the hours of darkness because of their height,
brightness, and relative line-of-sight location to taxiways 45 and 47 and
runway 24 left.

The only documentation regarding Terminal 2 lighting conditions
relative to ATC operations was obtained from the manager of the Terminal 2
complex im the form of a letter dated February &, 1991, to the Chief of
Operaticns for the Los Angeles DOA. In his letter, the manager stated, based
on his recollecticons shortly after phase I of the Terminal 2 compliex opened
on May 31, 1988, "...the tower contacted someone, I do not know who,
regarding glare from the southernmost apron lights. The tower regquested that
the lights either be shielded or redirected. The Terminal 2 electrical
contractor complied by redirecting the lights down, thus eliminating the
glare. Upon complietion of this work the tower was contacted and we were
advised the problem had been taken care of satisfactorily. To the best of my
knowledge, all conversations were telephonic and nothing was ever put in
writing.” The letter added that Terminal 2 perscnnel were never contacted
regarding the repositioning or shielding of the narthernmost apron lights
that became operational wupon <completion of phase @I construction,
approximately June 1, 1989,

The Safety Board was unable to locate any documentation about
Terminal 2 light glare problems.

After the accident, tower personnel contacted DOA, in writing,
requesting that the Terminal 2 lights be redirected and/or shielded and
adjustments were accomplished.

The DOA plans to censtruct a new control tower on the airport, and
several possible locations are currently undergoing mathematical modeling ard
shadow studies. The proposed height of the new tower, at the cab floor
level, is 252 feet agl. The pianned completion date for the new structure is
May 1995.

1.10.2 ATC QOperations

The total air operations at the zirport during the last recorded
fiscal year were §32,312, of which 584,246 weire scheduled air carrier and
commuter operations.

The exact number of hourly airport operations for LAX is not
maintained by the FAA. At the end of the duty day, ihe number of total
airport operations is determined by tower personnel and recorded on the
Airport Traffic Record (FAA Form 7230-1). A portion of the data recorded on
the form includes air carrier, air taxi, general aviation, and military
flights completing a full-stop landing or a takeof{ from the airport.



17

The dataz recorded for the day of the accident indicated the
following information:

Air Air General Total Total
Carrier Taxi Aviation Military Local? Operations
1,010 448 112 26 25 1,622

1.10.3 ATC Personnel Staffing

A typical complement of 13 perscns was scheduled for the evening
shift in the LAX ATC tower covering thke period between 1300 and 2300,
February 1, 1991. They included 11 /TC specialists [ATCS), 1 traffic
management coordinator (TMC), and 1 area superviser (AS). The TMC reported
for duty at 1430 and departed the facility at 1530 on annual leave.

At the time of the accident, the LAX tower {cab) was staffed by
four full-performance-level {FPL} contrellers, a developmental (DEV)
controller. qualified through his assigned operating position (GCl), and an
area supervisar (AS). During the course of events TJeading up to the
accident, ~wo FPL controllers (CDI and GC2) and the DEV (GCl) communicated
with only one of the airplanes (SKW5569). One FPL controller (LC2)
communicated with both of the accident airplanes, and the AS activated the
crash phone in response to the accident. The remaining controlier (LC1} was
working thz south runway complex and had no contact with the accident
airplanes. Additionally, the remaining ATCS personnel were on duty but were
not in the tower cab at the time of the accident,

1.10.4 Rirport Surface Detection Equipment

The airport 1is equipped with an Airport Surface Detection
Equipment (ASDE)® radar system. The ASDE is specifically designed to detect
principal features on the surface of an airport, including aircraft and
vehicular traffic, and to present the entire image in the control tower. The
primary use of the ASDE is to augment visual observations by tower personnei
of ajrcraft and/or vehicular movements on runways and taxiways.

Information is displayed on two ASDE radar indicators located in
the tower cab between the north and south local control and ground control
operating pusivions. At the time ¢f the accident, the north ASDE indicator
at the LCZ position was inoperative and logged out of service. The south
ASDE indicator at the LC1 position was operating normaliy.

7Loca£ cperations represent visual fiight rules (YFR} helicopters
operating within the Terminal <fontrol Area (TCA). Although most recorded
“ltocal® aircraft do neot land eor depart from the airport runwWways, they
represent a workload factor in the facility ATC operations.

anlthough currently referred tao as ASDE, the system in place at LAX was
criginally knaown as Airport Surface Detection {(ASD), without the worg
"Equipment,¥ upon initial construction and instaltation.
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The use of the ASDE at LAX 1is prescribed in LAX ATC Tower
Order 7110.7E, dated January 15, 1989. The order states, in part, that the
AS "shall ensure the ASDE is operated from sunset to sunrise and any other
time the entire length of all runways is (are) not visible." Additionally,
the order states that the local controlier shall, “"when applicable, use ASDE,
in addition to visual observation, to ensure the runway is clear.”

FAA national procedures regarding use of the ASDE are contained in
FAA Handbook 7110.65F, Paragraphs 3-70 through 3-72. Paragraph 3-70,
ottlining ASDE equipment usage, states:

Use ASDE to augment visual observations of aircraft and/or
vehicular movements on runways and taxiways:

a. When visibility is less than the most distant point in
the active movement area, and

b. when, in your judgement, its use will assist you in the
performance of your duties at any time.

Paragraph 3-71, outlining the usage of information obtained from
the ASDE, states:

a. ilse ASDE-derived information:

(1) To determine that the runway is clear of aircraft
and vehicles prior to a landing or departure.

{2) To monitor compliance with control instructions by
aircraft and vehiclies on the taxiways and runways.

(3} Te confirm pilot reported positions.

(4) To provide directional taxi information on pilot
reguest.

The Safety Board documented the operating history of the ASDE
system at LAX through interviews with maintenance personnel, eqguipment
maintenance vrecords and office correspondence. The eariiest written
documentation was a letter dated January 9, 1980, describing an evaluation
conducted by an airways facility (AFS) team, which determined that the
manufacturer’s operating specifications could not be mat. The evaluation was
in response to complaints from ATC personnet that the quality of ASDE
coverage was poor and that the system was unreliable.

In February 1986, in an effort to eliminate the potential for
runway incursions at ASDE-equipped airports, the FAA's Air Traffic Service
directed that the ASDE system be utilized between the hours of sunset ard
sunrise, 7 days a week. Prior to receiving these directions, the LAX ASDE
was utilized only during periods of reduced visibility, usually associated
with poor weather conditions other than at night.
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In a Tletter dated March 24, 1986, the AFS manager stated that
spare parts support had been a significant problem in maintaining the ASDE
since the system was not FAA standard equipment. The Tetter said that the
problems with the ASDE began in the middle of February 1986 when ATC started
using the system between sunset and sunrise, on a daiily basis.

On December 9, 1987, the AFS manager at LAX recommended to the LAX
airport tower manager (ATM} that, in an effort to extend the operational life
of the ASDE system and to reduce the number of outages, ATC personnei operate
the ASDE only when visibility was "poor" versus the 12-hour per day, 7 days a
week use mandated by Air Traffic Service policy.

On December 18, 1987, in a Jjoint Jetter to the FAA’s Western
Pacific Regional Headaguarters, the ATM and the AFS manager stated, "The
increase in ground traffic and the historical performance of the ASDE at the
Los Angeles International Airporit is evidence that we have a serious problem.
it is imperative that a more reliable ASDE system be installed at LAX." This
jetter requested that managers from regional headquarters contact the FAA's
Washington Headgquarters in order to obtain the highest priority for a
replacement ASDE at LAX.

On January 7, 1888, the LAX ATM, in 2 written reply to the AFS
manager's letter of December 9, 1987, stated that because of air traffic
requirements, the ASDE would continue to be operated between the hours of
sunset and sunrise, in accordance with air traffic directives.

In early 1988, the planned October 1988 installation date for a
more modern ASDE-3 system had slipped to an undetermined date. The eguipment
remains in the development stege.

On January 28, 1991, {4 days prior to the accident} the AFS
manager requested, in writing, that Western Pacific Region personnel contact
FAA Washington Headquarters to ensure that replacement of the ASDE received
the highest priority. The letter stated that because of the lack of supply
support and the continued extended use of the ASDE, excessive and prolonged
outages had been experienced the previous year. The latter added that
without supply support for the system, it was very difficult to maintain the
ASDE at a level that would provide consistent, reliable service required for
air traffic operations.

Information regarding LAX ASDE equipment outages was obtained from
a review of Facility Maintenance Logs, FAA Form 6030-1, for the period
between February 1, 1989, and February 8, 1991, The 1ist appears in
appendix E.

1.10.5 Bright Radar Indicator Tower Equipment (BRITE)

The tower is eguipped with the BRITE system, designed to display
primary and secondary {transponder) vradar vreturns of aircraft and
alphanumeric target symbology generated by the Automated Radar Terminal
System (ARTS) to a radar display in the ATC tower at the LCl and LC2
positions. The equipment is specifically intended to present a usable visual
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display in the tower of the traffic inbound to the respective runways during
both day and night conditions. It augments visual observations by tower
personnel of arrival, departure, and coverflight aircraft.

A review of maintenance logs between February 1, 1989, and
Jdanuary 15, 1991, indicated a number of entries related to the quaiity of the
BRITE system regarding display focus and intermittent display presentation.
The AFS manager described the current BRITE system as "fairly reliable.”

The LAX tower AS, who was on duty on the night of the accident,
stated in an 1interview that she was aware of the carryover entry in the
operations log of February 1, 1991, indicating that both BRITE scopes were
reported as intermittently out of focus and that target position correlation
was off by about 1/2 mile. She stated that she checked the presentation on
both indicators shortly after assuming the responsibilities of tower
supervisor and noted that they appeared normal. She added that she contacted
the BRITE maintenance technician regarding the carrvover log entry and
informed him that btoth BRITE indicators appeared to be operating normally.

.11 Flight Recorders
1.11.1 Skywest Metroliner Recorders

At the time of the accident, there was no requirement for the
Skywest Metroliner to be equipped with a flight data recorder (FDR} or a
cockpit veice recorder (CVR). However, after October 11, 1991, 14 CIR Part
135.151 reguires aircraft, such as the Metroliner used for
commuter operations, tc be equipped with a CVR.

In preparation for this CVR requirement, in May 1990, Skywest
Airlines forwarded a Jletter to its FAA Principal Operations Inspector (POI)
seeking authorization to install and operate CVR’s in its Metroliner fleet.
The airline also sought temporary relief from the provisions of the Master
Minimum Equipment List (MMEL), whereby an otherwise airworthy airptane would
have to be grounded in the event of a malfunctioning CVR before the
October 11, 1991, deadline. Skywest cited its beiief that valuable
operational and maintenance experience would be gained by using the CVR
before its mandatory instailation and that, "in the unhappy event of an
accident involving one of the airplanes soc equipped, we would have valuable
data for the subsequent investigation.®

In June 1989, the Manager of the FAA’s Aircraft Evaluaticn Group,
(ACE-270) forwarded a memorandum to the Skywest POI. The memorandum stated
the following:

Skywest Airlines’ request for additional relief on Cockpit
Voice Recorders was discussed with AFS-200 [Flight Standards].
It has been determined that the Flight Operations Evaluation
Board canrot grant any additiornal relief to either the Cockpit
Voice Recarder or the flight Data Recorder at this time.
Please advise your operators accordingly.
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In a subsequent followup letter, dated June 29, 1989, to the POI,
Skywest stated the following:

In the spirit of cooperation, and Skywesti’s continued effort
to fully comply with all regulations, even before they became
required, we had intended on instaliing CVR equipment in the
aircraft. However, the potential for a ccckpit voice
recorder, that is not regquired, to ground an aircraft, is
something that Skywest Airlines at this time cannot tolerate.
Therefore, we will not be installing these recorders in the
aircraft at this time.

The Safety Board determined during its investigation of this
accident that Skywest had purchased and had CVR's available to install on
its airplanes before the accident involving N683AV.

1.11.2 USA1493 Cockpit Voice Recorder

USA1493 was equipped with a Sundstrand model AVS57C CVR, serial
number {S/N} 11627. Following the accident, the unit was removeZ from the
airplane and transported to the Safety Board’s facilities in Washington, D.C.
Although a transcript of the CVR tape was prepared (See appendix C}. problems
were encountered with the recording.

Some areas of the recording were of substantially poorer quality
than others, and there was a significant reduction in recording speed in the
areas of reduced quality. Furthermore, the recording was fragmented and
discontinuous, with conversations apparently cut off by segments of other
portions of the landing conversations. These recording aberrations were
determined to be the result of small imperfections in the tape that caused
the CVR internal end-of-tape sensor circuits to furction abnormally.

Sundstrand representatives stated there were no tests available, or
feasible, that could detect the presence of these small imperfections. The
self-test procedure, required to be performed rcutinely by the flightcrews,
canr *t detect minor imperfections.

1.11.3 USA1493 Flight Recorder

The FDR, a Sundstrand DBata Conirol model UFDR-FWUS, S/N 632, was
removed from the airplane after the accident and sent to the Safety Board’s
laboratory in Washington, D.C., for processing and evaluation.

Examinaticn of the FDR revealed extensive heat and smoke damage to
the external dust cover sleeve and internal electronic components. However,
the FDR components inside the thermal environmental enclosure did not reveal
any indications of damage.

Playback data indicated the following flight trends moments before
the end of the recording:
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1. During the final 45 seconds of vrecorded data, the
magnetic heading was razcorded consistently at
approximately 24389,

2. Durirng the iast 45 seconds, the indicated airspeed was
approximately 135 knots, except for the final 7 seconds,
during which time the airspeed decreased to the last
recorded airspeed, 117.73 knots.

3. The pressure altitude data indicate a steady rate of
descent for the final 45 seconds, except for the last
7 seconds when the descent stopped and the altituds
remained essentially constant.

4. The final 8 seconds of recorded vertical acceleration
data reveal acceleration peaks of 1.14 G’s, 1.16 G's, and
1.43 G's 8, 7, and 5 seconds prior to the end of
recording, respectively. A minimum acceleration value of
0.66 G's was recorded 3 seconds prior to the end of the
data.

5. There were no radio microphone keyings recorded in the
final 45 seconds of recorded data. The last recorded
microphone keying occurred 62 seconds before the end of
the recording.

Several correlations between FDR data and CVR/ATC transcripts were
prepared to provide insight into the workload presented to the flightcrews in
the few minutes prior to the accident. These documents are in appendix D.

1.12 Wreckage and Impact Information
1.12.1 The B-737

After the ccllision, the B-737 and the part of the Metroliner that
was crushed beneath the left side of the B-737 continued 700 feet down
runway 24 left before veering left and impacting the wvagant fire station,
about 1,200 feet from the coilision point and approximately 600 feet to the
left (southeast) of the runway centerline (See figures 7 and 8). Altnough
parts of the Metroliner were scattered among the wreckage, the only parts of
the B-737 that separated from the airplane were the nose cone, nose gear
doors, and left pitot tube. The B-737 was destroyed by the resulting ground
fire, which burnea through the top of the fuselage both forward and aft of
the wing, the Tatter causing the aft fuselage to drop down. The impact with
the building destroyed the B-737 cockpit and damaged the left engine and an
area of the left wing leading edge. The top and left sides of the cockpit
were crushed inward, and the forward section of the cockpit on the captain’s
side was crushed in, down, and to the right (See figure 9). Both forward
cockpit windshields were cracked. Several propeller slashes were on the
éower right side of the B-737 fuselage skin in the area of the forward galley

oor.
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The burned area n the top of the B-737's fuselage was in the
forward cabin between the first-class and coach sections. Interior fire
damage in this area was extensive. The right forward area of the forward
cargo compartment, including the cargo liners, the cargo floor, and the cabin
floor, was also severely damaged by fire. Several small holes in the right
side of the fuselage below the floor Tine indicated inward penetrations and
fire damage. This area also housed the crew oxygen cylinder, which was
found loose. The cylinder contained heavy amounts of soot, except for the
area of an atlaching strap. The pressure gauge and regulator were
extensively fire damaged, and the overpressure and supply lines were broken
{See section 1.16.2 for further information).

Soct and fire had damaged both sides of the fuselage exterior from
the forward area %to the break in the fuselage aft of the wing. The most
severe fire damage was on the left side of the fuselage around the wing,
where much of the skin below the window 1ine had burned through.

The top of the fuselage was also burned away from just aft of the
wing to the aft doors. The fuselage along the floor beams was still attached
near the fuselage break aft of the wing. However, the entire tail section
drooped to the ground.

The forward passenger door (L-1) was jammed shu%f, and the Jower
half of the door was displaced inward approximately & inches. There was no
fire damage to the exterior of the door. The forward service door (R-1} was
open. The door was structuraliy intact, but its interior had sustained
significant fire and heat damage. Tie exterior of the door contained soot
near its bottom forward side. The aft passenger door {L-2) was open, and
both sides of the door were fire damaged. The aft service door (R-2) was
open. There was no soot on the interior surface of the door, and minor
amounts of soot were evident on the exterior {See section 1.15 for details
of emergency escape slide deployment).

Both left and right overwing emergency exit hatches had been opened
by passengers during the evacuation. The left overwing exit hatch was
outside the airplane on the ground forward of the left wing. The interior
surface of the hatch did not contain soot. The right overwing exit hatch was
inside the airplane and was severely fire damaged.

The left wing was attached to the fuselage but had sustained fire
damage, the most severe of which was inboard of the engine on the underside
of the wing, the leading and trailing edge devices, and the trailing edge of
the inboard speiler. The No. 1 leading edge slat {farthest outboard} had
impact damage corresponding to impact with a support pole of the fire
station. A)l Jeft wing leading edge devices were in their fully extended
positions.

The right wing was attached to the fuselage but had sustained fire
and heat damage. This damage was generally in the area inboard of the
engine but was less severe than that on the left wing. There was a gash of
about 12 inches in the wing leading edge just above the outboard end of the
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No. 3 leading edge flap. A1l right wing leading edge devices were in their
fully extended positions.

The vertical stabilizer and the right and 1left horizontal
stabilizers were structurally intact but severely fire damaged. Heavy
amounts of soot were on the left side of the vertical stabilizer, which had
sustained fire damage that melted composite resins in the lower part of the
rudder. The right sidz of the vertical stabilizer was virtually free of soot
and exhibited little discoloration from heat. The rudder was in the faired
pesition (no deflection).

The entire aft section of the airplane was lying on the ground and
had rotated counterclockwise (aft-iooking-forward) to the extent that some of
the weight of the aft section was supported by the 1left horizontal
stabilizer. The outboard 3 feet of the ‘eft horizontal stabilizer was bent
upward from its normal position. Several areas of the stabilizer skin along
the inboard portion of the underside and the leading edge had been burned
away. Both upper and lower skin surfaces were covered with soot. The
elevator trim tabs were found faired. Both the elevator and the trim tab
had been burned enough to meit some of the composite resins.

A1) gear were down and locked. The left main gear exhibited impact
damage and extensive fire damage. Both lefl main gear tires were burned but
remained inflated. The left gear shimmy damper valve body was torn from the
damper assembly and was hanging from its hydraulic line. The left engine
nacelle and wing box section of the Metroliner were wrapped around the left
landing gear strut of the B-737. The right main gear of the B-737 exhibited
moderate amounts of soot, and both tires were still inflated.

The B-737 nose landing gear wheel well structure {doghouse} was
torn from the zirplane, folded back and resting underneath the forward
fuselage. The airplane was resting on its nose section. Both nose gear
tires were intact and inflated but had sustained fire damage. A piece from
the inboard end of the Metroliner’s right trailing edge flap was wrapped
around the front of the B-737's nose gear lower drag link.

No fuel tank rupture or leakage from the wing or center tanks was
observed. The total amount of fuel offloaded from the B-737 after the
accident was estimated at 6,600 pounds, including fuel removed on scene and
from the left wing after the airplane had been relocated to a hangar.

The main engine control valve was closed on the No. 1 engine and
epen on the No. 2 engine. These valve positions are consistent with the
positions of the engine start levers in the cockpit--"fuel off" for No. 1 and
"fuel on" for No. 2. Both fuel shutoff valves, located on the wing front
spar aft of each engine, were cpen. None of the fire handies for the engines
or the auxiliary power unit had been pulled. The fusible plug on each of the
three fire bottles hxd melted, and the bottles were found discharged. (When
the bottle temperature gets high enough, the fusible plug melts and the
bottle pressure is released into the wheel well).
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An asymmetry between left and right wing trailing edge flaps was
documented. A1l measurements from Jleft wing flap ballscrews indicated
10 units of extension; all measurements from right wing flap ballscrews
indicated 40 units of extension. A1l eight ballscrews were intact and
attached to the transmissions. The flap handie was jammed beyond the "Flap
0" (full retract) detent, and the detent pin on the flap handle had been
broken off. The cockpit flap position indicator showed the left flap pointer
at © units and the right flap pointer at 12 units. The glass face of the
flap indicator was smashed.

An examination of the flap torgue tubes revealed that a section of
the right torque tube located in the wheel well was broken. The torque tube
was fractured approximately 13 inches from the tube’s outboard end, and high
iocal temperatures had produced bulging and white discoloration in the area
of the fracture. (The entire wheel weil area, ircluding the torque tubes
located there, had been subjected to severe fire damage. The intensity of
the fire in the area of the torquzs tube fracture was enough to melt
hydraulic-1ine block clamps and to burn off electrical wiring insulation).
The metallurgical examination revealed that the fracture was the result of
extensive heat damage and subsaquent overstress.

The ™"A" and "B" hydraulic system reservoir gquantities read O and
1/4 full, respectively. When the reserveoirs were drained, no fluid was
obtained from the "A"™ reservoir, and less than 1 quart was obtained from the
"B" reservoir.

The examination of the airplane revealed breaks in both the "A" and
"B" hydraulic lines that couid have allowed the depletion of fluid. Breaks
in the "A” system were identified in the hydrauiic lines along the nose gear
strut. System "B" hydraulic lines leading to the left wing Krueger flap
actuators were punctured as a result of the impact damage to the flaps.

Al7 landing and taxi 1lights from the B-737 were removed and
examined. Continuity tests showed that the bulbs were intact and
operaticnal. A1l cockpit switcnes for the landing lights were found in the
"on" position.

1.12.2 The Metrocliner

The major pertion of the Metroliner had been crushed beneath the
B-737's left wing. The airplane was totally destroyed by the initial impact,
the subsequent dragging along the ground by the B-737, and by ground fire.

The empennage with the vertical stabilizer, rudder and 1left
horizontai stabilizer were located approximately 240 feet from the initial
impact Tocation. The Teft wing section outboard of the engine was Tocated at
the intersection of taxiway 47 and the runway. The right wing separated at
the root and was found, with the right landing gear attached, between the
runway and taxiway Uniform.
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The right engine {(minus the propeller section} was found along the
debris path. The right engine propeller was found embedded in the B-737's
right engine lower cowling. The ieft engine and propeller remained attached
to the main wreckage.

The remaining portion of the main fuselage sustained severe impact
and fire damage. The main cabin door was in the closed and locked position.
The upper cockpit section from the ceuter post outward to the right was
missing. The nose section forward of the cockpit sustained only minor impact
and fire damage. The landing gears were extended.

The left wing tip forward navication Tight bulb was broken, and all
glass and filament material was missirg. Only one filament post remained.
The Teft wing tip rear navigation light bulb was broken, and all glass was
missing. However, the filament was intact and was grossly stretched.® The
right wing tip forward navigation light bulb was intact. The right wing tip
rear navigation light bulb was broken, and all glass was missing. However,
the filament was intact and stretched. The tail cone navigation 1ight bulb
was broken, and all glass was missing. However, ihe filamenl was intact and
stretched. The vertical stabilizer anticollision b2acon Tight bulb was
broken, and ail glass was missing. However, the filament was intact and
stretched.

The 1eft and right wing tip strcbe lights and their respective
power suppiies were removed from the wreckage and tested for preimpact
operational status. The right sirobe was found to be functicnal. The Teft
sirobe light flash tube was determined to be inoperative but the preimpact
status could not be determined. The tail cone strobe light glass components
were not located.

1.12.3 Witness Marks on the Metroliner and the B-737

A match of rivet pattern witness marks was found between the nose
cone of the B-737 and the trailing edge of the right elevator of the
Metrolinear. A dent was found 4.66 feet from the outbecard tip cf the
Metroliner’s right elevator. Alic-aent of the dent and the most forward
rivet that attached a brace tg tu2 B-737's nose ccone at the top center
contained a match of rivet patterns and scratch marks. uther rivets were
located on the trailing edge of the Metroliner’s right elevator, one on each
side of the dent. The scratch marks were Tocated on the B-737’s ngse cone,
one on each side of the forward rivet. The nose cone was also scraped on
top, with the scrape extending from the top center rivet of the B-737's nose
cone to the aft edge of the nose cone.

One vertical mark and seven vertical tfears consistent with
propeller siashes were on the right side of the B-737's nose cone and
fuselage, in an avea below the right side of the cabin service door. The

9':’Eament streteh is indicative of impact on an Silluminated bulb.

Britele fraczure of filaments is ganerally asspDciated with buibs that are not
illuminated at the time of impact.
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vertical mark was found on the tip of the nose conc.  ne vertical tears were
several inches wide, and the edges wers Curved into the fuselage consistent
with pepetration into the fuselagje. The amount of separation between each
mark for the first thrze tears was 22 inches. :

1.12.3 Marks on the Runway

The first mark on the runway associated with the accident =% |
scrape on the concrete with metal deposits located “°-254 feet fFrak ine
threshold of runway 24 “eft, a point adjacent to ts.'say 45 Uniform.” &
wreckage distribution c-agram is provided as figure . Red ana Biude
scrubbing marks consistent with the paint colors on iae Metroliner were
intermixed with other concrete marks.

Evidence of soot patterns on the runway surface began about
2,425 feet from the runway threshoid. The soot pattern expanded and
continued along the wreckage path to the final position of the B-737.

Four tire tracks were on the runway near the initial coilision
point. They were in pairs, and the relative distances between the tracks
were consistent with the tire geometry of the B-737. At various points, one
or two tracks faded from view, but at least two tracks were present at all
times from the initiation point to the edge of the runway. Ground scar
mar ks continued from the marks made by the tires to taxiway Uniform, followed
by tire and scraping marks on taxiway Uniform to the final resting place of
the wrackage.

A set of gouges on trs runway consistent with propeller stash
marks was on the right side of the runway centerline, near the initial
collision point starting at 2.395 {eet. The beginning of the gouges was
verpendicular to the runway centeriine. The distance beiween the gouges
became greater along the direction of travel. Some of the later gouges were
curved as if they were formed by a left to right motion. The right side of
the gouges was found farther down the runway in the direction of travel of
the wreckage. A total of 19 gouges was found.

1.13 Medical and Pathological Information

Of the 89 persons aboard the 8-737, 20 passengers 1 flight
attendant, and the <captain were fatally injured. Autppsies of the
19 passengers and 1 flight atiendant who were removed fiom the wreckage
revealed that they died of asphyxia due to smoke inhalation. One person who
evacuated the airpliane died as a resuylt of thermal burns a few days later.
The captain succumbed to multiple traumatic injuries. In addition, one
passenger died of thermal burn injuries 31 days after the accident. In
accordance with 49 CFR 830.2, his injuries were classified as serious as
noted in Section 1.2 of this report.

A1l of the 12 persons aboard the Metroliner were fatally injured.
The captain and first officer, as well as nine passengers, succumbed to
muitiple traumatic injuries, and one passenger died as a result of smoke
inhalation and thermal burns.
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1.13.1 Air Traffic Controllers Toxicological Information

Approximately 4 hours after the accident. the LLZ and the AS
submitted urine specimens for toxicelogical analysis for specific drugs at
the direction of FAA ATC managemenrt and in accordance with Department of
Transportation requirements. No positive results were reported following
anziysis of these specimens and a review of the case by the FAA Medical
Review Officer.

The Safety Board’s subsequent requests for blood and urine
specimens were refused by the individuals,

1.13.2 Surviving Flight Crewmembers’ Toxicolegical Information

The first officer of USAI493 submitted a urine specimen following
the accident in accordance with federal requirements. At the Safety Board's
reqguest, USAir collected a bliood specimen that was provided voluntarily by
the first officer. The blood and urine anaiysts did not detect drugs or
alcohel.

The first officer agreed to release his FAA medical certification
records to the Safety Beoard., The records contaired three reports of first-
class medical examinations conducted during the 3 years prior to the
accident. Each report refiectsd normal examinations without limitaticns. At
the time of the accident. the first officer possessed a valid -edical
certificate dated Aprii 20, 19%{.

1.13.3 Deceased Flight Crewmembers

The Los Angeles Clounty Medical Examiner determined that the cause
of death for the captain and first officer of SKW5563 was muitiple traumatic
injuries and the cause of death for the captain of USAI493 was iraumatic
injury to the head. Toxicological specimens were collected from the fatally
‘njured crewmembers of both aircraft during autopsy. The body of the captain
of SKWS5569 was not retrieved from ithe wreckage for about 18 hours after the
accident because of danger to the personnel invoived im the body recovery.
Toxicolegical specimens collected during the autopsy were sent to the FAA's
Civil Aeromedical Institute {(CAMI)}. In addition, specimens collected from
the caplain of USAL1483 were sent to the {enter for Human Toxicology [CHT) in
Utak.

The toxicoiogical armalysis of the blood taken from the captain of
SKW5369 showed 0.013 percent ethanel ard §.004 percent acetaldehyde. The
kidney *Yissue showed an ethanol concentration of 3.05 percent and an
acetaldehyde concentration of 0.008 percent. The acetaldehyde found in the
specimens was generated by putrefaction. Thus. the ethanol found was due to
postmortem generation and not to ingestion.

Urine «coliected from the first officer of SKWSS6C  had
57.8 micrograms/milliliters {ug/ml} of salicylate and 176.8 wug/m? of
acetaminophen. The liver contained 1.17 ug/m! of pseudoephedrine [over the
counter cold or aliergy medication).
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CAMI reported that the captain of USAI493 had 1.6 ug/mi of
phenobarbital in his urine, 0.587 ug/ml in the liver fluid, and 0.324 ug/ml
in the brain tissue. No blecd values were reported. White tablets found in
a container in his flight bag each contained 15 milligrams (mg) of
phenobarbital.

Portions of the toxicological specimens from the captain of USA1493
were forwarded “o the CHT for verification of the findings. On March 27,
1991, CHT reported that phenobarbital was detected in the blood at a
voncentration of 436 nanograms/miiliiiters (ng/ml). Phenobarbital was
detected in the brazin tissue at a concentration of 528 ng/gm.

As a result of the findings of phenobarbital, a drug that is
contraindicated’® for use by airline pilots, the 3Safety Board examined

.medical, pharmacy, FAA., and other records pertaining to the medical history

of the captain. The investigation revealed that the captain had used
phenobarbital for a castrointestinal problem. The captain had never reported
this problem or the use of this drug to his aviation medical examiner. A
surmary of the captain’s medical history, as it pertains to the use of
phenobarbital, is included as appendix F.

1.13.4 Air Traffic Controllers Medical Information

A review of controllier medical records did not reveal anything
remarkable, with the exception of the {JZ. FAA reviews of her records prior
to the accideant indicated her ability to meet appiicable medical standards as

a controller. A summary of the medical records of the controllers in the
tower at the time of the accident is included as appendix G.

1.14 Fire
1.14.1 Fire Fighting Notification and Response

Immediately foliowing the coliision. the LAX tower notified the
airport rescue and fire fighting {ARFF) services on the red phone circuit of
an 2ircraft crash near runway 24 left. The senior ARFF officer immediately
requested 2 full response that included & crash umits, 2 task forces
{consistirg of 1 ladder truck. 2 engines and 10 fire fighters} as well as
1 engine company. 1 ambulance and 2 battalion chief. He also resquested five
additiona ambulances.

Tre first ZRFF frucks responded from Fire Station 80, which was
about 1/%4 mile away from the accident site. They observed black smoke as
they departed the station.  These units arrived at the scene less than
i minute after notification.

The fire fighters found the B-737 resting against the unoccupied
fire station. Flames from an apparent pocl of fuel under the airplane

3 : c . . - . . . .
'BSAA Advisory Circuiar %1.71-% "Gguide to Drug Hazards in Aviation
Medigcime® indiiates airran Jduties contraindicated for 24 hours after use,
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engulfed the fuselage and were visible inside the forward passenger cabin.'?
No fire was evident in the cockpit area. As the fire fighters began their
initial fire attack, they observed 40 to 50 peopls outside the airplane. The
fire fighters also witnessed six or seven people evacuating through the
right rear door and the right overwing exit. Using botkh roof and bumper
turrets, the four c¢rash units were able to extinguish most of the ground fire
in about 1 minute, but they were unable to extinguish it completely.

While the initial attack on the fire was in progress, three fire
fighters dezparted their vehicles and began rescue operations. One fire
fighter removed the first officer of the B-737 through the siliding window on
the right side of the cockpit and, assisted by another fire fighter, moved
hin to a safe area. One of the firefighters then returned to the cockpit
area through the sliding window and attempted to rescue the captain but was
unable to do so because he was pinned in the wreckage. He said that the
captain appeared lifeless.

A fire fighter brougit a foam-producing hand line to the cockpit to
protect the captain. Around the same time, another fire fighter brought a
hand line to the R-1 door. Before fire fighters could attack the cabin fire
through this door, the fire had intensified quickly and burned a large hole
through the cabin roof. Despite the ventilation afforded by the opening in
the roof, the fire fighter, who had entered the forward cabin, could only
advance a few seat rows toward the rear because of the fire's intensity.
However, the fire fighters remained in the cabin until the interior fire was
extinguished. About 10 minutes into the attack, fire fighters discharged
600 pounds of Halon 1301 into the cabin. They stated, however, that as
expected, the Halon had little or no effect on the fire.

One fire fighter, using a foam-producing hand line under the B-737,
found a propeller in the right engine of the B-737, and reported this
discovery to his supervisgor. His supervisor asked the tower whether a second
airplane was involved. About 1814, the tower indicated that a "Metroliner”
might be involved. The Incident Commander then initiated a search of the
runway for any survivors. They found five fatally injured persons and debris
scattered along the path of the B-737. As the fire {ighiers extinguished the
fire under the B-737, the fuseiage of the Metroliner was found crushed under
the B-737.

Although the fire fighters were able to control the fire under the
B-737, the fire continued in the cabin. About 1825, the aft section of the
fuselage, including eight rows of seats, drooped to the ground. The fire
fighters then advanced into this opening. Both the a2xterior and the
interior fires were extinguished about 30 minutes after the fire fighters
arrived on the scene. In addition to LAX ARFF units, manpower and resources
that were directly involved 1in the fire suppression/support activities
included 5 engine companies, 10 task forces, and 134 personnel. An estimated
20,000 gallons of water, 1,046 gallons of agueous film-forming foam and
600 pounds of Halon 1301 were used during the fire suppression operation.

1‘}A[sc: see sections 1.15 and 1.16 related to fire in the B-737 cabin.
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1.14.2 Medical Response

The first ambulance arrived about 8 minutes after the crash.
established medical communications and began triage activity. The primary
triage area was set up 300 feet west of the accident site. Twenty-four
survivors were evaluated at the primary area and 11 people, 5 of whom were in
critical condition, were transported to six different medical centers and
hospitals.

A secondary triage area was establishad at Terminal 1. Fifty-seven
survivors who had no obvious injuries were transported to Terminal 1 by bus
and reevaluated, and 14 of them were transported to hospitals or medical
centers. The first patient departed LAX within 20 minutes of the accident,
and the Tast patient in the primary triage area was dispatched to a hospital
about 1 hour and 15 minutes after the accident.

The resources made available during the medical operations included
7 fire department ambuiances, 10 private ambulances, 2 task forces for
manpower, and 3 air ambulances.

1.14.3 LAX Operations and Security

About 2 minutes after notification of the accident, airport
operations/police responded to the scene and began establishing early
perimeter control. within 10 to 15 minutes, airport operations/police
responded to the scene with their mobile command post and collocated with the
fire department incident command post. Also, within this timeframe a large
airport bus arrived on scene to accommodate the ambulatory passengers. They
were placed in this controlled environment to assure their safety. Triage
tags and associated reference numbers were subsequently distributed to them.

The LAX Operations Manager stated that the north complex was closed
immediately after the accident. He added that it was not reopened untii
February 3, 1691, at 2156, because of a LAX DOA decision to keep it closed
until all airport investigative activities were completed and the majority of
the wreckage could be remaved.

1.14.4 Disaster Preparedness

LAX had at the time of the accident a current FAA-approved
emergency plan in accordance with 14 CFR 135. The facility last conducted an
emergency exercise on Octouver 4, 198%. Title 14 CFR 139.32%5{g){5) reguires
that a full-scale exercise be conducted every 3 years. In addition,
responses were made to significant incidents on August 21, 1990, {a Boeing
737-300's right landing gear was nol extended) and on August 27, 1990, {a
Boeing 747-400's outboard main gear and nose gear were not extended}. The
actions and commitments of rescurces involving these twe incidents met the
requirements for a triennial emergency exercise by the FAA Regional Airport
Certification Office.
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1.15 Survival Aspects

Three cabin crewmembers and 63 passengers aboard the B-737
survived {(See figure 10), of which 48 persons were interviewed during the
on-scene investigation. The following summarizes their interviews:

rour of the six exits were used during the emergency evacuation:
the R-1 forward service door, the left and right overwing smergency exits,
and the R-¢ service door. The L-1 exit was damaged subsequent to the
secopdary impani with the abandoned fire station. The L-2 exit was opened by
the L-2 flight attendant during the slice to a stop between the first and
second impacts; however, because of flames along the left side of the
airplane, she stated that she :zlosed tha door and elected not to use it
thereafter. Investigators found the door open with the slide deployed. It
was determined that ARFF personnel haZd opened tne door well after the
accident.

The F-1 slide pack did not deploy. It was found below the door in
an area «here the floor was burnud away. The postcrash examination of the
girt bar and its two retaining brackets revealed that the bolts that secured
the retaining brackets to the ¥lcor on the inboard side of the dcor ware
bisected ‘sheared off at flour level}). The R-2 slide pack deployed as
designes whorn the door was opened by the R-2 flight attendant to initiate the
BmErcanCy evacuation.

Several passengers noted that the Tanding appeared fo be routine;
however, within a few seconds of touchcown they recalled feeling the airplane
v up and down, consistent with heavy brake applications. Thay noticed "an
arange glow through the cabin windows on both sides of the airplane; flight
attendants were heard yelling repeated commands "get down, stay zcown." After
the impact with the building, ths ¥iight attendants commanded the passengers
to release their seatbelts. 7he is0 rear flight attendants and several
passengers had unbuckled their se:cbelts after the first impact and were
thrown forward when the airplane struck the building.

The R-1 flight atteagant steted that the “touchdown felt normal”
and that shortly thereafter "I nearcd a4 big metal scrape, and feii like they
slammed the brakes real hard." Within 2 or 3 seconds, the emergency lighis
came on and he began to shout cismands, "grab ankles, heads down, stay down.”

After the first impact, and while the airplane was still moving, he
noted that the cabin became "really warm," and he observed smoke coming from
underneath the floor in front of him. He saw the floor in front of him
moving up and down about knee high. He also remembered seeing smoke and fire
on top of the valet closet in front of him. He described the smoke as "very
thick.”

As the aijrplane struck the abandoned fire station and stopped, the
R-1 flight attendant departed his jumpseat and went to his exit door. After
assessing the area outside the door for fire, he rotated the handle to the
open pssition and attempted to open the door. During this time he said that
the smcke got so bad that he could no longer see anything. After forcing the
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door, he was able to open it about 12 inches and shortly thereafter he was
able to open it fuily. At that point, a passenger was standing by the door,
and he pushed the passenger out of the airplane. The distance from the door
sill to the ground was about 5 feet. Another passenger then passed the R-1
flight attendant and jumped out. The flight attendant then attempted to
enter the cabin near row 1; however. the smoke and flames were too intense.
Returning to the R-1 door, he jumped to the ground.

Several passengers who had been seated in the coach cabin between
rows 4 and 13, escaped via the two overwing emergency exits and the R-2
service door. Because of the fire, only two passengers were able to escape
from the Teft overwing emergency exit. They crawled along the left wing and
Jumped from the leading edge of the wing to the ground.

About 37 passengers escaped via the right overwing emergency exit.
Their egress was hampered by the passenger seated in seat 10-F who stated
taat she was very frightened and "froze," and was unable to leave her seat or
open the window exit next to her. The male passenger seated ia 11-D c1imbed
over the 10-F seatback and opened the overwing exit; he pushed the passenger
seated in 10-F out the window and onto the wing and then followed her.
During the subsequent evacuation through the right overwing exit, two male
passengers had an altercation at the open exit that Tasted several seconds.

The outboard seatback at 10-F adjacent to the right overwing exit
was found folded forward after the accident blocking approximately 25 percent
of the exit opening. The retaining bolt at the seat’s pivot point was
sheared. The timing of this occurrence could not be determined.

Passengers who escaped by the right overwing exit made their way
across the right wing and slid down the extended flaps. They were directed
away from the airplane by flight attendants and fire fighters who, they
estimated, arrived on scene 1 to 2 minutes after the B-737 struck the
abandoned fire station.

Passengers seated around row 10 stated that prior to departure the
flight attendant assigned tc the R-1 position interviewed a young passenger
who was seated in 10-D about whether he could fulfiil the duties of an abie-
bodied perscn in the event of an emergency. The passenger advised the flight
attendant that he was 17 years oid; however, to be sure the yvouth understood
his responsibilities, the flight attendant conducted a special oral briefing
for the persons seated in and around row 10. Passengers stated that the
instructions provided by the R-1 flight attendant aided in their evacuation.

Fifteen passengers seated aft of the overwing area who made their
way to the vrear of the cabin reported using the emergency floor path
lighting. A1l of the passengers stated that the cabin filled with thick
black smoke within seconds of the impact with the building.

The L-2 flight attendant stated that she slightly opened her door
without difficulty before impact with the buiiding; however, the outside of
the door was ablaze so she closed the door. She had taken about two steps
into the cabin when the building was struck. She did not return to the door.
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After the final impact, she attempted to make her way to the overwing exits
in accordance with company procedure. Because of the number of passengers
moving aft, she was only able to advance forward to the seats at rows 19 and
20b9n the left. From there, she directed the passengers to the rear of the
cabin.

After the final impact, the flight attendant who was assigned to
the R-2 door opened the door, deploying the emergency siide, and evacuated
about 15 passengers. He then exited and directed passengers away from the
airplane.

1.16 Tests and Research
1.16.1 Conspicuity Exercise

On February 11. 1991, a lighting and conspicuity exercise was
conducted to observe the ease or difficulty in visually acquiring a
Metroliner from the cab of the ATC tower and from an aircraft on a visual
approach to runway 24 left. A helicopter was used as a visual platform in
the latter effort. The test airplane used in the exercise was identical to
the one involved in the accident. Weather conditions at the time of the
exercise were unrestricted. The test airplane was observed at three
locations: On taxiway Uniform, at the intersection of Uniferm and taxiway
45, heading 060°2; holding short of runway 24 left at taxiway 45; and holding
on the centerline of runway 24 left at the point were the collision occurred.
During the part of the exercise in which the Metroliner was holding on the
centerline of the runway, the tower controllers placed the runway 24 left
lighting in the same configuration and at the same intensity that existed at
the time of the accident. Various lighting confiqurations/conditions were
observed on the Metroliner at the aforementioned locations. These conditions
were as follows:

Lighting Condition 1: Only (red) anticollision beacon,
navigation, taxi, and recogrition
1ights on.

Lighting Condition 2: Only (red) anticollisien beacon and
navigation lights on.

Lighting Condition 3: Except for ice-detection lights, all
Tights on, including strobes.

The results of the exercise produced the following agreements among
members of the Safety Board’s operations group, as well as representatives of
the pilots’ union and the airline, who were in the helicopter conducting
visual approaches to the runway:

1. The Metroliner‘s white tail navigation light blended with
the runway centerline lighting, especially when the
centerline lighting was set to step 2.
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2. Tke Metreliner’s red anticollision beacon, leocated on top
of the vertical stabilizer, was not as conspicuous as
anticipated prior to the exercise. The effect of the
variety of lights on the airport surface, combined with
the runway lights, appeared to diffuse the intensity of
the beacon.

3. The Metroliner’s taxi, recognition, wing tip navigation,
and strobe lighting were not readily detactable.

4. The Metroliner’s white strobe light in the tail of the
airplane was the most visible Tight. However, with the
runway centerline 1lighting at step 2, the airplane
strobe’s Tuminance blended with the centerline lighting.

5. Offsetting the approaching helicopter aircraft to either
side of the Metroliner’s 6 o’clock position, (left or
right of the runway centerline) enhanced the ability to
detect the red anticollision beacon and the white
navigation and strobe light in the tail of the airplane.

The participants in the tower portion of the exercise agreed that
the three northernmost lighting fixtures mounted on poles on the roof of
Terminal 2, northwest of the control tower, produced a glare that impeded
visual observation of the area in which the collision occurred. The fixtures
and glare did not totally block the view of the accident area.

1.16.2 Examination of Oxygen System Parts and Fuselage Structure

Witnesses agreed that both airplanes were ablaze shortly after
jnitial contact on the runway. The 76-cubic-foot capacity crew oxygen
cylinder that was installed in the forward cargo compartment of the B-737 was
depleted, the Tow-pressure oxygen supply line was broken, and the oxygen
requlator was severely damaged, coilectively indicating that oxygen had
escaped. This discovery suggested that oxyger from the cylinder contributed
to the fire in the forward cargo compartment near the oxygen cylinder. In
addition, several holes in the fuselage structure were in close proximity to
the oxygen cylinder installation (See figures 11 and 12). Boeing reported
that a full cylinder would bieed down in about 90 seconds. Two segments of
fuselage structure, the oxygen regulator and the low-pressure supply line,
were examined metallurgically to attempt to determine the fracture modes and
to determine if the fractures were present before they were involved in the
fire. The following was determined:

The Tow-pressure supply line fractured in a ductiie manner
after the fire was extinguished;

The mode of fracture of the oxygen reguiator could not be
determined because of excessive heat damage;
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Figure 12.--Fuselage damage/crew oxygen system installation.
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The fuselage skin near the oxygen system installation was
damaged mechanically, prior to high temperature exposure.

1.16.3 Cabin Fire Research Test

The Safety Board has investigated several fires on transport
airplanes in which gaseous oxygen was thought fo contribute to the rapid
spread of fire and smoke within the passenger cabin.'? In these cases,
passengers and crew reported that evacuation was impeded as thick black
smoke filled the cabin within about 45 seconds. During the evacuating of
USA1493, flight attendant testimony and passenger reports also indicated that
thick black smoke quickly entered the cabin of the B-737. The Safety Board
requested that the FAA Technical Center Fire Safety Branch conduct
preliminary "burn tests" to examine the effects of an introduction of
compressed gaseous oxygen into the environment of an aircraft cabin fire.

Tests were conducted on July 30 and August 13, 1991, using similar
cabin configurations. However, the first test, or July 30, 1991, utiilized an
experimental water mist suppression system. This test was conducted first
because it was believed to be potentially less destructive. On August 13,
1961, a test was conducted approximating the cabin configuration of the
USAir B-737.

The cabin of a test fuselage was configured to be similar to the
USAir B-737 in terms of seat and cabin furnishings. Seats were equipped
with fire-blocking material, and the carpet, side walls, and over-head
stowage compartments complied with older requirements for fire retardancy.
Additionally, the right front galley door was open, and an air/oxygen line
was affixed to an oxygen cylinder that was positioned about 6 inches inboard
of the galley doorway. A pan containing appreximately 50 gallons of aviation
fuel was lTocated on the outside of the galley door.

Visual obs¢:vation of the tests indicated that the release of
compressed gaseous oxygen into the cabin exacerbated the rate at which the
fire and smoke spread into the cabin. 1In both tests, the forward cabin area
became totally enguifed by flames and smoke in less than 2 minutes. Previous
baseline tests with similar test articles, but without the introduction of
compressed gaseous oxygen, have demonstrated that fire and smoke spread into
the cabin in about 5 minutes.

Such tests are instrumented by the FAA Fire Safety Eranch staff to
measure cabin environmental changes and temperatures in relation to survival
time. The scientific data will be published in future technical reports.

12¢ire buring 7taxi, Scheduled Skyways Inc., Flight 478, Fairehild
Swearingen SAZ226TC, K503sS, Hot Springs, Arkansas, August 27, 1983,
DCA-B83-AA-037; and Fire During Passenger Boarding, Delta Air Lines,

Flight 1558, Sait tLake City Internmatiornal Airport, K53G0A, Boeing 727-232,
October 14, 1989, DCA-PD-MA-0D2.


http:Internatl0r.al
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1.17 Additional Information
1.17.1 ATC Procedures

As it pertains to the landing clearance issued to the flightcrew of
USA1492, the Air Traffic Control Handbook, 7110.65F, Section 10, "Arrival
Procedures and Separation,” paragraph 3-122, "Same Runway Separation,”
states:

Separate an arriving aircraft from another aircraft using the
same runway by ensuring that the arriving aircrafi does not
cross the Tlanding threshold until one of the following
conditions exits....

As it pertained to USA1493, the required condition was, "the other
aircraft (SKW5569) has departed and crossed the runway end."

In addition, on January 11, 1990, the LAX ATC facility issued
Supplement 1 to National order 7220.ZA, which prescribed facility level
procedures to be used by tower personnel. Among those items contained in the
local Facility Operational Position Standards (Facility OPS) were the
reguirements for fliaht progress strip marking and the use of flight progress
strips by control tower personnel.

Item 22-12b3, regarding flight progress strip management at the
clearance delivery position, stated that the strip be forwarded to “the
appropriate local control. position."”

Regarding operavions by the ground controller, the LAX supplement,
item 23-43c stated, "all intersections are designated departure points.”
Additionally, item 23-43d stated, “there is no strip marking required of
ground contrel.”

1.17.1.1 Postaccident Procedure Change

The FAA Air Traffic Services initiated a procedural change shortly
after the accident. The change was circulated {o all terminal AT{ facilities
by a genera! notice (GENOT) as Tollows:

Do not auvthorize aircraft to taxi into position and h¢ld at
an intersection between sunset and sunrise. Additicnally, do
not authorize an aircraft to taxi inte position and hold at
any time when the intersection is nol visible from the tower.
These procedures shall be implemented at 7:00 a.m. local on
February 16, 1991. The contents of this notice shall be
briefed te ail ATCT operational personnel.

1.17.2 Air Traffic Procedures QOperaticnal Position Standards (OPS)
In Jure 1988, the FAA implemented the National Operational

Pasition Standards (National OPS), which established procedures for use at
ATC operating positions within ATC facilities in the United States. The
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order defines how control positions are to be operated and is supplemented by
Facility OPS, established by the facility manager for use by personnel at the

facility.

The National OPS, which are mandatory, require that controllers at

the ground control position:

1.17.3

1.17.4

1.17.5

headset.
headsets.

1. Prepare or obtain a flight progress strip.

2. Review the flight progress strip for required
information.

3. Revise flight progress information if discrepancies are
detected.

4. MWark the flight progress strip, to include "The
designator for the departure point on the runway when an
aircraft will depart from a point other than that
designated as the standard operating procedure for that
runway."”

5, Forward the flight progress strip to the appropriate
position.

An excerpt copy of the OPS is included as appendix H.

Excerpt From Skywest Metroliner Checklist, Standard Operating
Procedures, July 1, 1988, Page 17

The first officer will perform the passenger briefing during
taxi. The passenger briefing can be accomplished at any time
prior 1o taxiing by either crewmember as long as one
crewmember being off the radio will not jeopardize safety
during taxi in and around congested areas or the ability to
maintain close listening watch to ATC.?3

Excerpt From Skywest Operaticns Manual, Company/ATC Operating
Policy Part 111, Page 2.60, June 25, 1989

Item 2.b. Pilots are cautioned to be extremely vigilant in
maintaining proper iistening watch of proper ATC frequencies.

Use of Headsets by Skywest Flightcrew Personnel
Skywest fiightcrews are required to purchase an FAA-approved

The airline does not have a specific policy addressing the use of
However, company vrepresentatives report that because of the

13,4

noted in $ection 1.6.1, the accident airplsne was eguipped with an

automated passengeyr briefing device. The effort required by the crewmember
is limited to selecting the device “on" at the appropriate time,




45

decibel Tlevel in the cockpit, nearly all of its pilots wear them. Both
pilots on SKW5569 were using the hard shell (noise suppressing) type of
headset.

1.17.6 Skywest Airlines Policy Concerning the Use of Metroiiner External
Lighting

Mention of exterior lights is contained in the Before Takeoff
Expanded Checklist. Page 18, of the standard operating procedures (SOP),
dated July 1, 1988, under the subheading titled "Takeoff Procedures" states
"When takeoff clearance has been received the last four items of the Before
Takeoff Checklist will be accomplished and the checklist announced complete."

The four items are:

Transponder/encoder......... On F/0
Bleed Air ..o nn.. Cff F/O
Speed ftevers................ High °F [Pilot Flying]
Ignition Mode Switches...... Set cp

Additionally, the next paragraph states "The captain will position
the Strobes, Taxi, Llanding and Recognition Light Switches to the 0On
position.”

The Takeoff arnd Climb Checklist on page 19 of the SOP dated July 1,
1989, states "landing and Recognition Lights for all! operations in the
Terminal or Airport traffic unless such use causes a cockpit distraction.”

Skywest published a bulletin to all flight crewmembers, dated
October 24, 1989, as the result of a ground accident in which a fuel truck
ran into one of its Metroliners. The bulletin further details the procedures
for the use of exterior lights. Effective on that date for all ground
operations at all airports from sunset to sunrise was the following:

External Lights to include Rotating Beacon, Navigation, Taxi
and on Metroliners, Recognition Lights will be illuminated,
and the Passenger Cabin Interior Lights will also be
[1luminated. You are, however, expected to use your good
judgement in use of Recognition and Taxi Lights to avoid
blinding oncoming Aircraft, Vehicles, and/or ramp people.

An additional bulletin to all flight crewmembers, dated November 2,
1989, was a verbatim restatement of this policy.

1.17.7 Skywest Use of Intersection Takeoffs

The Skywest Hetroliner Operations Manual, Part 3, Chapter 6A,
Page 2.41, dated March 25, 1988, entitied "Flight Crew Operating Policy,"”
authorizes intersection takeoffs at LAX provided there is 6,000 feet or more
of runway remaining.
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Historically, the airline has initiated departures on
runway 24 left from taxiways 45 and 47. Factors leading to this operating
procedure include the conservative length of runway remaining for aborts from
these locations and more expeditious handling by ATC. Upcn receipt and
acknowledgement of a clearance to taxi onto a runway, flightcrews align the
airplane on the runway centerline.

1.17.8 Skywest Airiines ATC Communication Procedures

The chief pilot for Skywest stated that the airline subscribes to
the phraseslogy and communication procedures contained in the Airman’s
Information Manual (AIM) and that discussions rather than written material on
the subject are offerad in the flight and ground training programs.

1.17.9 Excerpts From the USAir Flight Operations Manual (FOM)

The FOM contains numerous passages on procedures and techniques “or
collision avoidance. The subject is primarily addressed from the perspective
of an in-flight hazard.

FOM Reference Section 4-35-2, Gctober 6, 1989

LANDING LIGHTS

When approaching to land at night at busy airports, the
landing lights should be positioned down when speed permits to
provide ready position identification for the tower and other
traffic.

FOM Reference Section 3-37-1, July 20, 1880

DESCENT

LANDING LIGHTS

Inboard 1landing 1lights should be used particulariy during
times of reduced visibility below 18,000 feet for traffic
avoidance. Outboard, taxi, wing and runway turnoff 1ights
should normally be OFF.

LOGO LIGHTS (if installed}

LOGO 1ights should normally be turned ON below 10,000 feet at
night, wunless operating in IMC [instrument meteorological
conditions].

FOM Reference Section 8-5-1, July 29, 1988

COLLISION AVOIDANCE

"SEE AND AVOID" CONCEPT

The flight rules prescribed in Part 91 of the Federal Aviation
Regulations set fortn the concept of “See and Avoid.® This
concept requires that vigilance shall t maintained at all
times, by each person operating an aircraft, regardless of
whether the operation is conducted under Instrument Flight
Rules (IFR) or Visual Flight Rules (VFR).




47

FOM Reference Section 8-5-2, July 25, 1988

VISUAL SCANNING (cont’d)

Visual search at night depends almost entirely on peripheral
vision. In order to perceive a very dim lighted object in a
certain direction, the pilot should nct look directly at the
object, but scan the area adjacent to it. Short stops, of a
few seconds, in each scan will help to detect the light and
its movement. Lack of brightness and color contrast in
daytime and conflicting ground lights at night increase the
difficulty of detecting other aircraft.

1.17.1% %xce;pt From the USAir B737-300/400 Pilot’s Operating Handbook
POH

POH Reference Section 3-5-1, Dated December 14, 1990

PILOT SEAT ADJUSTMENT

Fasten the seat beit and shoulder harness. Adjust the seat
position with the appropriate controls to cbtain the optimum
eve reference position. Use the handhold above the forward
window to assist. The correct eye reference position is
established when the topmost flighi mode annunciators are just
in view below the glare shield and at the same time, a slight
amount of the aircraft nose structure is visible above the
forward lower window sill.

POH Reference Section 18-75-2, Dated July 28, 1989

NORMAL LANDING (cont’d)

APPROACH

The aiming point should be approximately 1,003 feet down the
runway. Frequently cross check sink rate, pitch attitude, and
visual position of the 1,00C foot touchdown target to maintain
airplane in the approach slot.

1.17.11 USAir Radio Communication Phraseclogy and Techniques

USAir’s Tliterature on radio communication phraseology and
techniques parallels the information contained in the AIM. The airline’s
publications do not contain specific language that addresses the need for
pilots to be vigiiant in maintaining a proper listening watch of ATC
frequencies.

1.17.12 Use of Headsets Versus Overhead Cockpit Speakers

USAir does not have a formal policy on flightcrew use of headsets
instead of overhead cockpit speakers. The airline’s Senior Director of
Juaiity Assurance and Flight Safety stated that flightcrews are encouraged to
wear headsets and that to the best of his knowiedge nearly ali of them do,
especially flightcrews assigned to Boeing aircraft.
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1.17.13 The Airman’s Information Manual (AIM)

The AIM is published by the FAA, Department of Transportation. The
AIM is the official guide to basic flight information and ATC procedures.

The AIM does not contain information on communication procedures
for midfield/intersection runway departures or specific language on the need
for pilots to be vigilant in maintaining a proper listening watch of ATC
frequencies for information that may affect the safety of flight.

The following information was excerpted from the December 13, 1930,
issue of AIM:

1. Chapter 4. Air Traffic Control Section 2. Radio
Communication Phraseology and Techniques. 4-190. General.
Paragraph b.

The singie, most important thought in pilot-controller
communications is understanding. It is essential, therefore,
that pilots acknowledge each radio communication with ATC by
using the appropriate aircraft call sign. Brevity is
important, and contacts should be kept as brief as possible,
but the controller must know exactly what you can do before he
can properly carry out his contreol duties. And you, the
pilot, must know exactly what he wants you to do. Since
concise phraseology may not always be adequate, use whatever
words are necessary to get your message across.

2. Section 3. Airport Operations. 4-230. Paragraph a.

In order to enhance airport capacities, reduce taxiing
distances, minimize departure delays, and provide for more
efficient movement of air traffic, controllers may initiate
jntersection takeoffs as well as approve them when the pilot
requests. If for any reason a pilet prefers to use a
different intersection or the full Tength of the runway or
desires to obtain the distance between the intersection and
the runway end, HE IS EXPECTED TO INFORM ATC ACCORDINGLY.
(Emphasis in original)
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2. ANALYSIS
2.1 General

Both the USAir and Skywest flightcrews were certified and trained
for their duties. The Safety Board did not discover any physiological
factors or unusual cockpit distractions that precluded either flightcrew from
hearing air traffic clearances as they were transmitted from the control
tower. In addition, the Safety Board does not believe that any
physiological factors or unusual cockpit distractions were present that
prevented the USAir flightcrew from seeing the Skywest airplane on the
runway.

A1l FAA ATC personnel were trained, certified, and qualified for
their duties in accordance with the applicable directives. The control tower
staffing was considered adequaie. There were no apparent physiological
disabilities that detracted from their ability to perform at an acceptable
level on the evening of the accident.

The air traffic volume in the Los Angeles area during the timeframe
of the accident was moderate. The workload was normal. There were no flow
control or gate hold procedures in effect at LAX.

Both the USAir and Skywest flightcrews were familiar with the
airport arrival and departure procedures, runway layout, and taxiway routes.
Likewise, LAX ATC personnel were familiar with the operations of USAir ard
Skywest Airlines. From experience, the controllers expected commuter
airplanes departing from the north runway compliex to request midfield
departures either from runway 24 left or 24 right.

Weather conditions were well above the criteria for VFR. In
postaccident interviews, neither the surviving flight crewmember of USA1443
nor the air traffic controliers identified environmental factors as a
constraint to the normal performance of their duties.

The physical evidence on the surface of runway 24 left at the
intersection of taxiway 45 and the wilness marks on the surfaces and
structure of both airplanes indicated that the collisicn occurred on a runway
that was the responsibiltity of the 1C2.

2.2 Air Traffic

After the crew of SKW5569 had received the flight plan clearance
from the contrcller at Clearance Delivery in accordance with local orocedure,
the flight strip for the fiight was forwarded directiy to the LL2 position.
Because the boarding gates for Skywest Airlines are on the south side of the
airport at terminal &, the flightcrew received initial taxi instructions from
the GC1 (south compiex) ground controller. Due to the northeastbound route
of fiight, the airplane was cleared to proceed to the north route via taxiway
48 and made initial contact with the GC2Z (north complex) ground controller at
the appropriate changeover point. The flightcrew was then instructed to taxi
to runway 24 left.
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In an effort to reduce workload at the ground conirol position, LAX
ATC procedures did not specify the use and handling of fiight progress
strips at that position. As a result, aircraft could request intersection
departures directly from the local controller. The ground controller was
thereby relieved from coordinating with the local controller and marking
flight progress strips accordingly. Although intended to reduce the ground
contreoiler’s workload, the procedures eliminated redundancies that were built
into the system and increased the local controller’s workload. Without the
flight progress strip information, the local controiler was required to
determine the flightcrew intentions and rely on memory and observations of
aircraft moving on the ground to identify and track the progress of aircraft
under his/her contrel. If a controller is unable te recall such details or
unable to observe or recognize an aircraft, however briefly, the possibility
of error is greatly increased.

A review of the communications transcript of the LC2 position
provided the following insight regarding a previous airplane’s request for an
intersection takeoff: When SKW246 advised, “"two forty six will take forty
seven,” the response, "hold there,” indicated that she was aware of this
particular aircraft’s position. This awareness is again apparent when she
asked the flightcrew of SKW246, "...you still holding short of forty seven?”
When she received an affirmative response, she advised the flightcrew,
"you're next," indicating her intention to take specific action with this
flight after the departure of U3AZ23, which she had just clearcd for takeoff
on runway 24 left.

On its initial radio contact with the LC2 at 1803:38, the
fiightcrew of SKW5569 advised, "at forty five we'd like to go from here if we
can.” In later testimony, she stated that she did not hear the "at forty
five portion of the transmission.” The Safety Board is unable to determine
conclusively whether the LC2 heard the flightcrew of SKW5569 state that they
wished to depart, "at forty-five." However, subsequent transmissions by LC2
indicate that she was briefly aware of SKW5569’s presence on runway 24 Jeft
at intersection 45. At 1804:44, she cleared the flightcrew cf SKW5569, "taxi
into position and hold runway two four left, traffic wili cross downfield.”
At 1805:02 she cleared the flightcrew of SWA725, “"taxi up to and hold short
of 24 left,...you’11 follow the Metroliner." The Metroliner referred to in
this instruction must have been SKW55689. This transmission authorized
SWA725, a B-737 to come up te the active runway. The transmission cculd not
have been intended for another Metroliner, (WW5072) which was hoiding short
on taxiway Uniform. Such an instruction to WW5072 would have positioned
SWA725 in front of the aircraft that it had Jjust been instructed to follow.
In addition, her transmission to the filightcrew of WWR006, "traffic will held
in position," indicates that as late as 1805:16 she continued to be aware
that SKW5569 was on the runway.

Between 1804:11 and 1804:52, the LL2 made four transmissions in an
attempt to clear WW5006 across 24 left. At 1805:02 communication with WW5072
was reestablished. Her repeated attempts to communicate with the flightcrew
of WW5006 generated additional workload, and subsequent unnecessary and
extraneous conversation with them created a distraction. The resultant
effect on her is evident from the fact that at one point she identified the
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flightcrew of WW5006 as “Sundance 518," an aircraft that she had cleared to
the sguth complex {runway 25 right) almost 4 1/2 minutes earlier. The Safety
Board believes that during her communication with WW5006, the L{2 became
preoccupied and forgot that SKW55€3 was on the runway.

Her attempts to correct the situation appear to be confused after
1806:08 when the flightcrew of WW5072 called for takeoff. The LC2
immediately asked the flightcrew, "you ai forty seven or full length?"

Instead of considering the ramifications of the flightcrew’s
response to her gquery, "we’re full Tength," she initiated and participated in
a search for the WW5072 flight progress strip. This situation created
another distraction that took her away from her duty to scan the runway. If
the flight progress strip had been at the LC2 position, this diversion of
attention would not have occurred.

As a result of the demanding workload and a lack of other memory
aids such as the progress strip, she subsequently "forgot™ that SKW5569 was
on the runway and misidentified WW5072 for SKW5569. Observing the
Metroliner, which she now thought was SKW5569, taxiing in front of her on
Uniform, she developed a mental picture and a reasonable expectation that the
runway was clear and issued the landing clearance to the flightcrew of
USA1493. She testified that following the accident, and after she was
relieved from the operating position, she returned to the tower cab of her
own volitien because:

"I realized there was something wrong. I went back over to
local control to find out, ask him what strips he had in front
of him...I said see if you can find Skywest 563. 1 went to
the ground control and I said see if you're in contact with
Skywest 569. I went tc the supervisor and I told her, I said
this is what I believe USAir hit.”

The Safety Board believes that the L({2's performance was related to
facility procedures in place at LAX or the date of the accident that did not
allow for Jlapses in Judgment and decisionmaking and removed human
performance redundancies. The L{2 was reguired to assume full responsibility
for strip marking and position determination, in addition to departure and
arrival sequencing. As a result, these duties, in addition to working a
combined position (helicopter controi) and performing the coordination
responsibilities to operate that position, created a situation that was
abnormally burdensome for the L2 to respond to successfully. As the
workload increased, she initially forgot about and ther subseguently
misidentified SKW5569. The ccmpelling distractions of her concern over the
tack of communication with the flightcrew of WW5006 and her untimely search
for the flight pregress strip of WW5072 led to this accident.

The Safety Board was unable to determine if the use of the ASDE,
if it had been in service, would have prevented this accident. Given the
sequence of events, even if she had included a normal scan of the ASDE in her
activities, she would not have had a vreason for scanning the ASDE
specifically in the area of taxiway 45 if she had forgotten about the
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aircraft or if she believed the aircraft was on taxiway Uniform. The
visibility that prevailed on the night of the accident required only that the
ASDE be used as a tool to confirm visual observations. As a part of normal
situational awareness, both the BRITE and (he ASDE are factored intc a
controller’s normal scan. However, under visual conditions, the controller’s
primary focus is on the visual observation of the airport environment.

The Safety Board remains concerned that the ASDE at the LAX tower
has an extensive history of failure and believes that special efforts must be
made to ensure that this equipment is maintained to the highest state of

operational readiness. The Safety Board 1is aware that because this
particular equipment is unique to LAX, the facility must rely on Timited
resources outside the agency to provide parts and other hardware. In

testimony at a public hearing conducted by the Safety Board at Detroit,
Michigan, from April 18 to 23, 1991, it was learned that the FAA’s schedule
for the ASDE-3 had siipped and that delivery of this equipment will not take
place as soon as was originally anticipated. Iin addition, the Airport
Movement Area Safely System software, which wiil provide controllers with
aural and visual alerts, has developed technical difficulties that may delay
the implementation schedule further. The Safety Board encourages the FAA to
provide {he resources necessary to maintain the current ASDE at LAX untii the
ASDE-3 is availabie.

The FAA’s Operational Position Standards. 7220.2, were developed
during the mid-1980°s. The original order was superseded by edition 7220.ZA
(National OPS). The purpose of the documert is to provide detailed guidance
on how operations should be conducted at the different positions and to
standardize, "how the job 1is to be done.” The order states, "this order
contains National OPS that apply to all facilities and inrstructions that
shall be used to write the Facility-ievel OPS.”

As it pertains to facility responsibilities, the National OPS
state, "The Air Traffic Manager shall be responsible for ensuring that the
requirements of this handbcok are met in the facility.”

Paragraph 3-7, of the Order entitled "Modificaticons to the National
CPS Prohibited,™ states, "The National OPS shall not be modified when
inciuding the details to produce the Facility-level OPS." The suppiemental
portion of the National OPS entitled, "Facility Level Details,” ensures that
all of the local details required to complete a particular step in the 0OPS
procedure are inciuded. For exampie, if c¢oordiration was required to
complete a step outlined in the kational OPS, the facility would note this
step as, "Call Los Angeles TRACON via GP376 voice line; use GP404 line as a
backup.”

The National OPS statz "The required Facilitv 2vel Details shali
be added, where so instructed in the National OPS, such . .t the seguences of
procedural steps given in the National OPS are not altered by the additiens.’
The corder continues, "If the Air Traffic Manager authorizes additions to the
Facility-level OPS, the additions shall be made in such : way that the
elements. functions, and procedural steps required by the National OPS are
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not modified or deleted, and the required sequences of procedural steps are
not altered.”

The GC position is outlined in Chapter 23 of the National OPS.
Under Section 5, "Process Flight Progress Strips," paragraph 23-43, "Mark
Flight Progress Strip,” states that the flight strip will be marked with,
"the runway the aircraft is assigned.”

The Facility OPS for the LAX GC position stated, “"strips are not
required.” Testimony received from the previous facility manager, who is
currently the Assistant Division Manager of the Air TJraffic Terminal
Procedures Branch in Washington, D.C., and from the current facility manager,
indicated that the facility was in compliance with the National OPS. Their
testimony indicated that because the National OPS states that a flight
progress strip will be forwarded to the "appropriate position,” the decision
to forward the flight progress strip from the (D position to the LC position
was appropriate and in compliance witn the intent of the National Order. The
Safety Board believes that the originators of the National OPS recognized
that unique circumstances would preclude estal .shing an exact sequence of
fiight strip ferwarding and accounted for these occurrences, such as “gate
hold" procedures that would be in effect, or a coordinator position that
would be manned. and therefnre purposely allowed each facility to compensate
for those special circumstances. The FAA’s testimony indicated that facility
management could determine, independently., the sequence for flight strip
processing. if this rationale was foilowed to its conclusion, it would
render the FAA's attempt to standardize operations in all ATC facilities
moot.

Regarding the marking of flight sirips, the Facility OPS for the GC
position stated, "There is no strip marking required of ground control.”
However, the National OPS state that the GC should. "Mark the flight progress
strip as follows: (b} the ruaway the aircraft is assigned.” It should be
pointed out that the National OPS state that as used in the Handboowx, the
word "shali”™ or an action verb in the imperative sense means a procedure is
mandatory. The decision by faciiity management 1o remove the GC from strip
marking and fiight progress strip forwarding removed a vital redundancy in
aircraft tracking.

The Safety Board recognizes that the & and LC have a shared
responsibiiity for operations on the airport surface. The procedures in
effect at LAX at the time of the accident allowed taxiing aircraft
flightcrews tc randomly communicate with LL on the tower frequency,
precluding advance notification from the GC. The LT was then required to
select the flight progress strip and determine the aircraft’s position on the
airport. The Safety Bocard believes that the intent of the National 0OPS,
which requires the flow or flight strip information from position to
position, is to distribute the workload and inceorporate redundancies, such as
strip marking, to confirm verbal instructions te flightcrews. The Safety
Board is concerned that iestimony provided by the Assistant Division Manager
for Air Traffic Procedures indicated that the LAX tower was in compliance
with the National CPS. However, when he was asked, "Does the National 0OPS
allow a facility to deviate from the National standards in that erder.” his
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response was, "1 don't believe so, no." Despite FAA testimony, the Safety
Board concludes that the LAX ATL tower was not in compliance with the
National OPS Order.

The search for the flight progress strip for WW5072 should not have
occurred at the (D position and should not have taken the L(Z? away from her
responsibilities of separating aircraft. 1f the &C had beea "in the loop”
when the flighucrew of WW5072 requested their taxi clearance. the GC would
not have had the flight progress strip for the aircraft. As a result, the &C
would have been recuired to coordinate with the D position, and the issue of
the misplaced flight strip might have been resolved in a timely fashion.

The Safety Board believes that there is no existing automated
monitoring system on which a2 tower can rely to ensure that human performance
errors will always be detected. Uniike radar controllers. who have conflict
and minimum safe altitude alerting. or most air carrier flightcrews, who have
ground proximity ana traffic conflict alerting. local and ground controllers
must rely 31most totally on their eyes, ears and memory to perform their
duties. The expectation that controliers can perform for any length of time
without error is unwarranted. In addition, the FAA’s expectation of
flawless human performance is unrealistic in rapidly changing and dynamic
environments that exist at airports such as LAX. Ther=fore., the Safety Board
believes that any Jjob aids and procedures, such as strip marking and flight
strip forwarding. which are designed to improve each tower controller’s
performance, should be adopted and emphasized, vepeatediy. until other
independent, automated systems become available. The Safety Board aiso
believes that procedural redundancy through the wuse of tower cab
coordinators. local assist comtrollers and ground control assistants, who can
provide z “second set of eyes and ears,” should be utilized tc the maximum
extent possible, especially when traffic conditions warrant that such an
addit onal position be manned.

in the aftermath of the accident at the Atlanta Hartsfield
Internationa? Airport. involving a B-727 and a Beech King Air that collided
on the runway. the Safety Board concluded that the cause of the accident was,
“the failure of the FAA to provide air traffic control procedures that
adequately take intc account those occasional iapses in performance that must
be expected.” The Safety Board believes that the circumstances of the lLos
Angeies rynway incursion underscore the need 1o recognize, acknowledge, and
take into account those lapses in performance. The designers and operators
of compiex systems, such as the ATC system, whe fail to fully implement
required design features and gperating procedures. and who allow a single
individual <o assume the full burden for safety-critical operations, must
share resporsibility for occasional human performance errors. The Safety
Board believes that FAA adherence to the National OPS would have provided
the redundancy that could have prevented this accident.

The Safety Board was concerned about informal repori. -2garding the
possibiiity of the National OPS being abolished. As a result, on July 23,
1961, Safety Board and FAA staff met to discuss the National OPS. During
this meeting. Safety Board staff learned that the FAA had formed an ad hoc

group te review and determine what changes ¢or modifications should be made to
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the National OPS. Safety Board staff was informed by the group leader that
their review had determined that the most probable course of action would be
to cancel the existing Natioral OPS order and to incorporate portions into
the FAA Air Traffic Controi Handbook, 7113.65F. This determination was made
as a result of a survey conducted at several ATC facilities which had
responded that the National OPS was difficult to revise and maintain, and
that portions of the National OPS were redundant to other FAA orders. The
Safety Board is concerned that this endeavor will dilute the intent of the
original National OPS. The FAA’s intent in issuing the National OPS was to
standardize operations in ail air traffic control facilities. The Board
believes that merging this order with other ATC operational documents would
be counterproductive to this intent.

In view of the circumstances of this accident, and other recent
accidenis investigated by the Safety Board that have demonstrated human
performance deficiencies, the Safety Board believes that the FAA should
review and strengthen the language in the current National OPS and retain it
as a separzte, indeper-ent order. The Safety Board aiso believes that this
review should determine the adequacy of human performance redundancies
currently called for in the National Order. The Safety Board believes that
the resiew should be conducted by the FAA’s Human Factors and Air Traffic
Service staffs and that any resultant recommendations, if feasible, should be
incorporated into the National OPS.

In addition, the Safety Board is aware that Chapters 5 through 1§
of the National OPS for supervisory and controller-in-charge positicns have
not been completed. The Safety Board believes that the FAA should expedite
the development of these chapters and incorporate these standards into the
National OPS.

The Safety Board notes that the Jocal assist pcsition at LAX tower
was not contained in the local facility OPS. The Safety Board believes that
the LAX tower management should revise and implement, at the earliest date,
the local faciltity OPS so that they are in compliance with the National OPS.

The FAA Air Traffic Service management’s perception that LAX
procedures contained sufficient redundancies as provided 2y the National OPS
may have been reinforced following a facility evaivatjon that was conducted
from July 24 through 28, 19&9. The Safety Board is aware that these
evalyations, which review the operational and administrative funccions of the
facility, are designed to ensure adherence to Natiormal divectives. A review
of this evaluation disclosed that 1t did not identi“y thal essential
redundancies were absent.

A followup evaluation from February 12 through 15, 1990, was
conducted by observation, monitoring positions, review of actions taken to
correct identified problems, and Timited interviews. Control positions were
monitored for 12 hours. Again, this evaluation failed to identify that
essential redundancies were absent.

The Safety Board’s investigations of previous accidents and
incidents involving ATC deficisncies, as well as its investigations of ATC
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gperational errors, have been critical of the FAA's safety oversight and
quality assurance of the ATC system. For example, fellowing the Safety
Board’s investigations of a series of operational errors at Chicagec’s 0'Hare
Airport during 1987, the Safety Board issued Safety Recommendation A-88-90 to
the FAA that urged the establishment of an independent nacional division that
would be responsible for the quality assurance of the ATC system and that
would report directly to the Administrator of the FAA. On November 4, 1988,
the FAA Administrator responded to this recommendation by stating that the
FAA had established the Office of Air Traffic Evaluations and Analysis to
perform the overall quality assurance function of the ATC system and that, by
cesign, the office was separate from other elements of the air traffic
organization.

Following the Safety Board’s investigation of an operational error
that invoived the U.S. President’s airplane during 1988, the Safety Board
reiterated its Safety Recommendation A-88-157 stating that the national
quality assurance of the ATC system, "would be better discharged by a unit
that had no allegiance to the Air Traffic Service and reported directly to
the FAA Administrator.” On Czcember 8, 1988. the Secretary of Transportation
moved the air traffic quality assurance function Yrom the FAA’s Associate
Administrator for Air Traffic to the newly created Office of Quality
Assurance under the Associate Administrator for Aviation Safety.

Foliowing the change of administration in early 1983, the newly
appointed Secretary of Transportation informed senior FAA officials that the
quality assurance program would be reinstituted within the Air Traffic
Service. Concurrently, the FAA established the Office of Safety Quality
Assurance to provide safety oversight to operational programs including the
Air Traffic Service. This office would report directly to the FAA
Administrator. The Safety Board closed its initial Safety Recommendation
A-88-90 to the FAA and classified it "Superseded” by Recummendation A-89-41,
which uroed the FAA to implement and provide adequate staff and funding for
the Office of Safety Quaiity Assurance. On August 17, 1983, the FAA
Administrator informed ihe Safety Board in response to this recommendation
that the Office of Safety Quality Assurance would provide quality assurance
and safety evaluation of activities to include the Air Traffic Service. He
added that this office would T“participate in program evaluations [and]
independently analyze evaluation reports, conduct its own evaluation of the
technical and managerial aspects of those ©program areas, develop
recommendations for correcting deficiencies and actively track the
impiementation of the recommendations.”

The Safety Board responded to the FAR Administrator on January 22,
1930, noting that this office would be staffed by 19 persons but would only
have 2 individuals dedicated to ATC issues. The Safety Board concluded that
because of the small number of persons tasked with ATC quality assurance and
the magnitude of the ATC sysiem, the FAA’s Office would not be capable of
providing the necessary oversight of the ATC system. It therafore classified
Safety Recommendation A-89-41 as, "Open--Unacceptable Action.”

On April 12, 1990, the FAA Administrator had informed the Safety
Board, in response to Safety Recommendation A-89-41, that, "the FAA’s
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intention in establishing the Office of Safety Quality Assurance was not to
exercise "total oversight™ in a manner that would routinely involve its staff
in the day-to-day events occurring in the system, but to monitu. and assess
programs on a broad natiornal scale.™ Further he stated, "The principal role
of the Office of Aviation Safety is to monitor the system and to ensure that
the Office of the Associate Administrator for Air Traffic has an effective
quality assurance organization in place and functioning praperiy."

On Septemher 11, 1690, the Safety Board c¢lassified Safety
Recommendation A-89-41 as, "Closed-Unacceptabie Action/Superseded,” and
issued a new safety recommendation (A-90-125) to the FAA urging it to,
"Modify the functional statement of the Federal Aviation Administration
OFfice of Safety Quality Assurance and provide sufficisnt resources te it to
make it capable of providing effective quality assurance and safety oversight
of the air traffic control system.”

On December 18, 1990, the FAA Administrator in his response to
Safety Recommendation A-90-125, informed the Safety Board, “The
responsibility for the overall quality assurance and safety oversight
functions of the air traffic control system is assigned to the Office of Air
Traffic System Effectiveness. This organization provides a thorough and
comprehensive national program of system effectiveress and evaluation, air
traffic accident and incident 1investigztion, and system analysis and
improvements. The office is staffed adequately and empowered to accomplish
its mission.” He added, in part, "...I continue to believe that the Office
of Safety Quality Assurance has a proper mission within the FAA, and that its
staff is accomplishing the mission in a professional manner."

The Safety Board questions the FAA's depth of commitment to provide
effective quality assurance and safety oversight of the ATC system. This
fatal accident, which might have been prevented if FAA national facility
evaluations had identified that mandatory redundancies were not present,
demonstrates conclusively an inadequate and ineffective quality assurance and
safety oversight program. The Safety Board also believes that because of
inadequate authority and resources, the Office of Safety Quality Assurance is
unable to effectively monitor and previde the necessary oversight of the ATC
system. The Safety Board is concerned by the FAA’s failure to recognize the
need for and to establish an office that would be independent, and therefore
objective, and empowered with the responsibility to conduct system safety
oversight of the ATC system. The Safety Board concludes that the Office of
System Effectiveness, which is embodied within the Air Traffic Service, is,
in effect, evaluating itself. It is organized in such a way that no actual
oversight exisis.

The Safety Board believes that the Office of Air Traffic Service
should have an oversight capability to manage, identify and correct day-to-
day events that occur in the systei; however, an independent national office,
which is separate, organizationally, from the Air Traffic Service and would
be responsible for the total quality assurance of the ATC system, is required
to ensure that compliance and system safety are being achieved. It is
apparent to the Safety Board that the FAA has not been receptive to any
safety recommendation that urges the development of an incependent office
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that has the responsibiiity for quality assurance and system safety oversight
of the ATC system. Or July 11, 1991, the Safety Board classified Safety
Recommendztion A-90-125 as "Closed--Unacceptable Action." The Safety Board
firmly beiieves that the FAA should reconsider its position and provide the
authority and resources to the Office of Safety Quality Assurance to
independently evaluate air traffic control facility compliance with FAA
directives and to audit facility evaluations performed by the Office of Air
Traffic System Effectiveness to determine that noted deficiencies are
corrected.

The Safety Board also recognize: the imnortant aspect of personnel
training related to this accident. A month after the LC2’s certification as
a full-performance-ievel (FPL) controller at LAX, her first such
certificaticn at a Level V facility, she was assessed on performance by her
supervisor in accordance with the reguirements ¢f the Technical Appraisal
Program (TAP}. The TAP, which provides a means to identify areas of
performance deficiency through firsthand observations, is intended to assist
supervisors in determining training needs for controllers so that they may
improve their performance.

The supervisor’s observations, 6 weeks prior to the accident, were
made while the controller was assigned to the LC position. He conducted an
over-the-shoulder evaluation and identified deficiencies that were indicative
of weaknesses in her performance. Two of these deficiencies were "critical
training indicators” (CTI). The supervisor’s written report identified:

0 A loss of awareness of aircraft separation {CTI)

0 The misidentification of an aircraft by use of an
incorrect call sign (CTI)

0 The r2ilure to complete two required coordinations with
other controllers

0 The failure to issue a required advisory to an aircraft

Two of these previcusiy identified CTI performance deficiencies--
loss of awarness of aircraft separation and aircraft misidentification--were
again evident in the LC2’s performance on the night of the accident,
suggasting that they were not addressed and remedied after they were
initially documented. In fact, the supervisor’s subsequent testimony at the
Safety Board’s pubiic hearing indicated that although he completed the
evaluation and discussed these items with the controller, he did not initiate
any other remedial action. Under further guestioning, he also indicated that
he did not have a clear understanding of the TAP. Regarding the definitiocn
of CTi’s he stated "...I'm not completely clear on that point.®

The Safety Board is concerned that ihe FAA may not benefit from ihe
full potential of the TAP because of inadequate understanding of the intent
and purpose of the program at the supervisory level. Therefore, the Safety
Board believes that more effective training of supervisors concerning the TAP
is warranted. In addition, it was noted that the effectiveness of the TAP
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could be enhanced if the records of observations were retained for periodic
review. The Safety Board believes that training requirements could be better
determined if TAP evaluations were retained for 2 years.

The Safety Board is aware that the current operational procedures
at LAY permit departures and arrivals io be sequenced ip all runways. These
procedures create an additional burden on the L position because the focus
and span of attention must include all runways for potential departures and
landings and interconnecting taxiway traffic; these procedures may alse
increase the number of runway intersection takeoffs, position and hold
clearances and runway crossings that will occur. The Safety Board believes
that LAX and the FAA assume an additional risk under current operational
guidelines, unlike the airports in Atlanta and Dallas-Ft. Worth that
primarily segregate arrival and departure traffic to specific runways. In
public testimony, the FAA’s Executive Director for System Development
recently stated that the priorities of the FAA are, "safety first...capacity
second.” The Safety Board concurs with this FAA position and believes that
the operating procedures at LAX should be modified so that arrivals and
departures are segregated to specific runways. In addition, the Safety Board
believes that the FAA should undertake a thorough risk based evaluation of
ATC procedures at LAX to determine whether changes are required and implement
those changes nec»ssary to enhance safety. The evaluation shouid consider at
least the issues of runway intersection takeoffs, position and hold
clearances, displaced runway thresholds, runway crossing traffic, local
assist contrclier manning and ASDE use and maintenance.

2.3 Airplane Conspicuity

The investigation disciosed that the Metroliner’s
navigation/position lTights and red anticollision beacon located on top of the
vertical stabilizer were the only lights illuminated on the airplane at the
time of the collision. However, during an additicnal conspicuity exercise,
it was visually evident from both the tower and the finai approach that the
aircraft and runway ltights tend to blend together, perceptually.

During the field phase of the investigation, members of the Safety
Board’s technical staff, with support from representatives of the airiine
industry and the FAA, conducted an aircraft external lighting detection
task/exercise at LAX during night visual meteorological conditions (VMC). A
Metroliner identical to the one involve! in the accident was placed at the
same location on runway 24 ieft where the collision occurred. The airplane
was aligned with the centerline of the runway and its navigation and
anticollision lighting were on and operating. The runway edge lighting and
centerline lighting were at low (step 2} intensity. During visual approaches
to the runway, cockpit observers found it difficult to differentiate between
the Metroliner and the lighted runway environment. The size of an aircraft
and its proximity to the runway lighting, especially on runways with
centerline Tlighting, make these light sources virtually indistinguishable
when viewed from directiy behind and above.

The visual approach exercises aiso indicated that the likelihood of
detecting an aircraft from the rear on an active runway by an approaching
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aircraft can be increased if the first aircraft is displaced from the runway
centerline lighting by approximately 3 feet. Moreover, when this offset
procedure was used in conjunction with high-energy strobe lighting and
anticollision and navigation 1lighting, aircraft conspicuity was enhanced.
The Safety Board notes that most air carriers, and a considerable number of
general aviation aircraft operating in the National Airspace System (NAS),
are equipped with some form of high-energy strobe lighting. Therefore, this
combination of actions, as well as equipment, would be available to nearly
all users in the NAS.

Officials from the Aviation Safety Reporting System of the National
Aeronautics and Space Administration (NASA) have conducted several
analytical studies of reports by pilots and controllers involved in runway
transgressions. The latest study, published in 1985, revealed that the most
frequently cited factor in controller-enabled departure transgressions was
"contrgller failure to visually Tocate traffic.”

The Safety Board believes that the use of strobe lighting, along
with the practice of displacing the aircraft off the centerline lighting,
would significantly enhance the ability of pilots and air traffic controllers
to visually detect traffic conflict situations. The use of strobe lighting
by aircraft occupying an active runway would also ease the controllers’
memory load by assisting them in locating, identifying, and segregating
aircraft on an active runway.

Buring the Safety Board’s public hearing on the Los Angeles
accident, testimony was received from representatives of the FAA and industry
concerning aircraft external 1lighting standards and conspicuity. An FAR
lighting specialist testified that the federal standards for aircraft
external Tighting are primarily interded to serve in-flight conspicuity needs
and that no effort has been made by the FAA to address the issue of
conspicuity of aircraft on airport surfaces.

The Safety Buard believes that the FAA should study and evaluate
ways of enhancing the conspicuity of aircraft on airport surfaces during
night or periods ¢f reduced visibility. The concept of displacing an
aircraft away from the centerline Tlighting and the use of lighting
enhancements, such as high-energy strobe 1lighting and loge Tlighting, by
aircraft on active runways should be expiored and evaluated for their value
to the conspicuity issue.

A representative of the Fairchild Aircraft Company, the
manufacturer of the Metroliner, testified that the flightcrew of USA1493, due
to line-of-sight obstruction, may have been unable to see the anticollision
beacon on top of the vertical stabilizer. The Metroliner’s rudder cap
obstructs the beacon when viewed from the rear. As the flight descended
below 106 feet over the runway surface, "it is very possible he couldn’t see
the beacon." When the surviving fiight crewmember of USA1493 was asked to
account for the fact that he didn’t see the Metroliner earlier, he testified,
"1t wasn’t there. It was invisible.”
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Federal Aviation Reguiations permit some aircraft structural
obstructions, which, in this case, interfered with the flightcrew’s 2bility
to see the anticollision beacon. Nevertheless, the anticollision beacon
obstruction on N6B3AV was within the allowabie c¢riteria.

The Safety Board has been unable to determine with certainty
whether the inability of the flightcrew to detect the anticollision beacon
when USA1492 was below 10D feet over the runway surface contributed te the
accident. Nevertheless, the Safety Board believes that in establishing
permissible areas of obstruction, the coverage compliance standards should
give consideration to the apprcach, overtaking, and takeoff situations; that
is, the anticollision light of an aircraft in position on a runway should be
clearly visible to the pilet of another aircrafi planning to land or take off
on that rumway. The Safety Board therefore believes that the FAA should
reevaluate and redefine the permissible areas in which the illumination of an
anticollision licht is obstructed by aircraft structure.

The intensity and vertical coverage of the anticoliision beacon on
N683AV met the performance standards wunder which the airplane was
certificated. The Safety Board is aware that airplanes certificated after
September 1, 1977, are required to have an anticollisicn Tight with an
intensity of 400 candles and a vertical coverage of 75 degrees above and
below the horizontal plane of the airplane. This represents a fourfold
increase in 1ight intensity and a significant expansion of the demands of
vertical coverage that airplanes certificated prior to September 1877 were
required to meet. The Safety Board was unable to determine whether the
installation of an anticoilision light on N683AV applicable to the current
standards would have altered the outcome of the accident. The Safety Board
beiieves, however, that it is reasonable to conclude that any increase in the
external lighting of the Metroliner would have enhanced the possibitity of
detection by the flightcrew of USAir 1493. Consequently, the Safety Board
pelieves that the FAA should encourage operators of airplanes certificated
prior to September 1, 1977, to enhance the nighttime conspicuity of their
airplanes by upgrading to the current standard for anticoilision light
installaticons.

2.4 Ftightcrew Situational Awareness and Yigilance

Inherent in the "see and avoid" concept to aveoid collision is a
nezed for pilots to be alert and vigilant in monitering air ‘iraffic
communications for situations that may lead to conflicts with other aircraft.
The Safety Board believes that the importance of such attentiveness should be
reemphasized within the aviation community.

As in some previous accidents investigated by the Safety Board,
both the USAir and Skywest flightcrews were operating their aircraft in
accordance with their respective ATC clearances. The clearance for SKWS569
to taxi into position and held on runway 24 left and the clearance for
{USAT1493 to land on runway 24 left were communicated by the Tocal controller.

The Safety Board is concerned ithat the relatively low number of
runway incursions may Jead to a relaxed vigilance and a decrease in the high
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state eof situational awareness of pilots that is so critical to their
performance. A NASA study on near midair collisions'* found that erroneocus
beliefs about shared responsibility may occur when flightcrews are operating
under ATC control. In such circumstances, a pilot may relegate a part of his
or her responsibility fer situational awareness to the controller. In the
radar environment of an approach and after having received specific landing
clearance, pilots may relax their vigilance in listening to communications
that are not specifically directed to their aircraft. In addition, they may
reduce efforts to visually scan for aircraft between their position and the
intended landing runway. Pilots must not oniy be vigilant for ATC
communications directed to their call signs, but also for other
communications on the air traffic radio frequency that could provide notice
of a developing traffic conflict situatien involving their aircraft. Pilots
of an aircraft on an active runway or on final approach to landing should be
especially vigilant in listening for information about the runway they
currently occupy or expect to occupy.

The FAA report entitled "Reducing Runway Incursions,” published in
April 1990, disclosed that "insufficient awareness of surface and ianding
traffic” was a principal pilot-related causal factor of runway incursions.
Increasing leveis of air traffic are placing more demands upon controllers
and pilots. It is therefore essential that pilots monitor the ATC system to
the fullest extent possible to detect unsafe practices or conditions that may
affect their flight and to take actiorn to protect themselves from dangero's
practices or conditions befeore they result in accidents.

The Safety Board recognizes the challenging, inherent difficulties
in monitoring the flow of information that is intrinsic to high-density
environments of the NAS and the fundamental limits on the human ability to
receive and process such information. These limits are affected by workload,
experience, and processing strategies. The Safety Board recognizes that more
than 60 ATC communications took place in the 3 minutes and 43 seconds from
the time USAl493 came on the LCZ frequency until the accident. The Safety
Board also recognizes that the LC2 missed some key transmissions.
Nevertheless, the Safety Board believes that effective training, planning,
and resource management can diminish the effects of limitations on the
ability of pilots to detect time-critical information and that all NAS users
will benefit.

The Airman’s Informatior Manual (AIM) is the U.S. official guide to
basic flight information and ATC procedures for operating in the NAS. The
Safety Board believes that appropriate language should be added to the AIM
that reinforces the need for pilots to maintain vigilance in listening to ATC
frequencies for information that may Jeopardize the safety of their
aircraft. The Safety Board also believes that the general aviation and
commercial air carrier community should take steps to ensure that their
respective training programs, including cockpit resource management training

1"‘Bi'.lings, €., Greyson, R., Hecht, W., and Curry, R., "A Study of Near
Midair Collisions in US Terminal Airspace," NASA Technical Memorandum 81225,
1983.
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and flight operating procedures, place sufficient emphasis on the need for
pilots to maintain vigilance in the monitoring of ATC communications for
potential traffic conflicts with their aircraft, especially when on active
runways and during final approach/landing segments. The enhancement of
situational awareness of flightcrews can be attained through the application
by pilots of the concepts of cockpit resource management (CRM) training.
Improved flightcrew performance, such as the reduction of selective listening
and other practices, can increase opportunities to receive helpful
information that may prevent accidents. Nevertheless, the FAA does not
require CRM trairing programs for flight personnel. Based on its accident
investigation experience, the Safety Board has frequently advocated more
widespread use of CRM training concepts by air carriers.

In January 1999, and again 1in November 1990, the Safety Board
issued recommendations to the FAA following investigations of two accidents
that occurred as a result of poor flightcrew coordination and situational
awareness. The first recommendation, A-89-124, urged the FAA to require
14 CFR 121 operators to develop and use (RM programs. It was issued
following the crash of Delta Air Lines flight 1141, a Boeing 727, at
Dallas-Fort Worth International Airport, on August 31, 1988. in that
accident, 14 persons were fatally injured and 26 other people aboard were
seriously injured. The second recommendation, A-90-135, urged the FAA to
require scheduled 14 CFR 135 operators to develiop and use CRM training
pragrams. This recommendation was issued following the crash of Aloha
IstandAir flight 1712, a deHaviiiand DHC-6, at Mclokai, Hawaii, on
October 28, 1989, which killed all 20 persons aboard. The FAA responded on
February 8, 1991 to both recommendations that it was considering amending the
training requirements for these operators and, if s¢ amended, all such
certificate holders would be required to include CRM in their flight
crewmember training programs. The Safety Board regards these two
recommendations as "Open--Acceptable Response" based on the above reply.

The Safety Board believes that the circumstances of this accident
underscore the need for both requirements and therefore it reiterates these
recommendations to the FAA.

2.5 Communications Phraseology

The Safety Board believes that pilots and air traffic personnel
should adopt clear and concise standard phrasenlogy regarding intersection
takeoffs and "position-and-hold" clearances. In all likelihood, such action
would contribute significantly to a reducticn in the number of runway
incursions.

A review of the air traffic local control frequency recording
coverinag the period 2 minutes before and 5 minutes after the accident at LAX
disclosed several occasions where the phraseology used by pilots was
irappropriate. Examples include the use of such words and phrases as, "We'll
take forty seven,” "Okay," "We’d like to go from here,” "For the Teft side
two four left." These words do not convey the extent of specificity that is
required in the NAS. Specifically, the LLZ stated that she did not hear the
flightcrew of SKW5569 state that they were at taxiway 45. If the flightcrew
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of SKW5569 had stated, "we are at the taxiway 45 intersection, ready for
takeoff,” it is possible that the misidentification might not have occurred.
The use of nonstandard words and conversational phraseology precipitates
misunderstanding between pilots and controllers.

The Safety Board’s Special Investigative Report entitled "Runway
incursions at Controlled Airports in the United States” (NTSB/SIR-86/01)
disclosed that many runway incursions were attributable to the improper use
of phraseology that resulted in miscommunications by controliers and pilots.
The joint FAA/industry parinership to improve pilot/controller communication
that produced the document "Call to Action," published in 1988, provided
further evidence that the most common and troublesome problem evident in the
ATC system was the improper use of established and recommended phraseclogy by
pilots and contrellers.

Neither the AIM nor the Air Traffic Control Handbook (7110.65F)
contain specific phraseoiogy %o be used by pilots when requesting an
intersection departure and by ATC personnel when issuing a position-and-hold
clearance for an intersection departure. The Los Angeles accident provides
vivid evidence that position-and-hold operations at intersecting points along
riunways continue to play a significant rele in the runway incursion problem.

The Safety Board believes that a solution to reducing
r.isunderstandings and/or loss of situational awareness by pilots and
controllers concerning iniersection takeoffs is to establish clear and
concise standard terminology for pilots and controllers. For example, pilot
reguest: "Cessna N12345 request intersection takeoff from runway 24 Left at
taxiway 45;" controller reply: ‘"Cessna N12345, taxi into position and hold
runway 24 Left at intersection 45." Recommended communication phraseology
regarding the request for intersection departures should be incorporated into
the appropriate section of the AiIM. In addition, standard air traffic
phraseology and procedures regarding position and hold at intersections
should be incorporated into the Air Traffic Control Handbook (7110.65F).

Moreover, the Safety Board believes that alil pilots, general
aviation and commercial, should be made aware of the events leading up to
this accident through operations bulletins and safety seminars, such as the
"Wings Pilot Proficiency Program.”

2.6 Survival Factors

The emergency response for this accident was timely and effective.
The close proximity of Fire Station 80 to the accident site, coupled with the
rapid response of ARFF units, facilitated personnel efforts to apply
extinguishing agent to the external fires and to assist some of the
passengers in egressing from the B-737. The Safety Board believes that these
factors reduced injuries and saved lives. The Safety Board also found that
the rapid availability of adequate numbers of LRFF-trained fire fighters,
from both Fire Station 80 and off-airport structural fire companies, allowed
ARFF personnel o implement an interior fire attack immediately. Sufficient
personnel also allowed the extrication of the first cfficer, while protecting
him from fire.
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During the emerganCy evacuation, the R-1 exit, the Tleft and right
overwing exits, and the R-Z exit were used. Many of the passengers stated
that the cabin filled with thick black smoke within seconds of the impact
with the building. It is possible that some of the passengers, who perished
in the aisle waiting to exit through the row 10 exits, could have made their
way aft to the R-2 door. However, based on survivors’ reports of the rapid
infusion of thick smoke, it is more probable that the aft portion of the
cabin became obscured by smoke early, limiting the use of the R-2 exit.

The delay in opening the right overwing exit prompted by the
passenger whe "froze" and the subsequent altercation involving two other
passengers significantly hampered +the evacuation to the extent that
additional passengnrs who may have been able to escape did not. The outboard
seatback adiacent to the overwing exit, which folded forward and blocked part
of the opening, aiso slowed the evacuation of passengers. However. it was
not possibie to determine the cumuiative effect of these events. A deceased
flight attendant and 10 deceased passengers were found lined up in the aisle
from 4 1/2 to 8 feet from the overwing exits. They most 1ikely collapsed
while waiting to climb out the overwing exit. They perished as a resylt of
smoke and particulate inhalation, strongly suggesting that they were able to
make their way, possibly guided by the fioor path emergency lights. to the
overwing area from as far away as the forward cabin.

2.6.1 Flight Attendant Training and Performance

The investigation inciuded a review of USAir’s emergency procedures
training methods and the use of cabin moCkups for training., During initial
emergency evacuation training, student flight attendants are required to
evacuate a cabin filled with simulated smoke. The Safety Board detersined
that the Thands on" training was realistic and repiicated {as much as
possibie in training) what could be expected in an actual emergency.

However. based on the circumstances of this evacuation. three
potential training issues warrani discussion. The airplane was equipped with
personal breathing equipment {PBL}. However. flight attendants are trained
in accordance with FAA standards to use the PBE for fighting in-fiight fires
rather than as a suprlemental breathing spurce in emergency evacuations. The
deceased flight attendant. whe found the L-! exit inoperable, made her way
down the center aisic to reach the overwing exit to faciiitate passenger
evacuation and {o try 1o escape herself. The Safety Board considered that if
the PBE had been used by the flight attendant, it would have provided
protection from the smoke and she may have survived., However, the Safety
Board aiso recognizes that the time reguired to reach and don a2 PBE could
extend time in a swoke-fiiled cabin and thereby reduce the chances of
survivability. Therefore. the Safety Board does not consider it appropriate
to suggest a change to the current poiicy on the use of PBEs for in-flight
fires.

The USAir poiicy for the B-737 assigns flight attendants’ "2nd
choice” exits at the overwing {Type 1i1) location. The Safety Board believes
that air carriers that have a second choice exit assignmeni should emphasize

in flight attendant training the need to evaluate personal risk in a decision
-4
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to g0 to a second choice exit as opposed to chosing a closer escape path.
For exampie, another door or any opening in the fuselage may be acceptable
and more appropriate. Therefore, the Safety Board believes that the
Emergency Evacuation Subcommittee of the TAA Aviation Rulemaking Advisory
Committee should examine air carrier flight attendant emergency procedures
regarding the second choice exit assignments to ensure that such assignments
provide for use of the nearest appropriate exit point.

The Safety Board also notes that both the L-2 and R-2 flight
attendants released their restraint systems after the ceollision with the
Metroliner but before the B-737 impacted the abandoned fire station.
Additiomally, the L-2 flight attendant partially opened the L-2 door,
allowing the siide pack to fall free. and then reclosed the exit as the
airplane siid from the runway.

During testimony given at the Se ety Board's public hearing and
during the postaccident inlerviews, both flight attendants stated that they
were trained not to releace their restraints until the airplane came to a
compliete stop and that, in retrospect, they understood the wisdom in that
procedure. Their raticnale for their premature restraint relezse was that
they saw fire outside the airplane and released their restraints based on
their limited knowledge cf the hazards that existed. Nonetheless, on final
impact with the building, both of them were thrown forward into the galley
bulkhead, action that could have incapacitated them. Except for minor
contusions, both of them were able to respond and facilitate the evacuation
from the R-Z exit. Although releasing their resiraints was iniended to speed
up the evacuation, the possibie consequences of seriocus injury could have
prevented either or both of them from assisting in the evacuation. The
Safety Board believes that the potential for flight attendant survival can se
significantly increased by providing fiight attendants with supplemental
training to undersctore the importance of remaining in their jump seats with
their restraints fastened until the airpiane has come to a complete stop.

2.56.2 Source and Migration of the Cabin Fire

When the B-737 overrode the Meiroiiner, the cockpit and forward
lower cargd bay areas were extensively damaged. As the B-737 and Metrcliner
continued to sliige, the fuselage ang Jower cargo bay of the B-737 were
involved with fuel from the Meircoliner’s rupiured fuel cells and hydraulic
fluid fros the B-737's damaged nose gear. The initial impact with the
Motrolirer also damaged the avionics bay located below the cockpit in front
of the Jower forward carge bay. The froni porticn of the cargo bay collapsed
rearward and upward. The location of the crew oxygen cylinder on the forward
right side of the carco compariment shows fuselage skin penetrations
criginating from cutside of the ayrplane. The regulator for the crew oxygen
cylinder was mos* probably damaged during the initial impact sequence which
resuited in the escape of gaseous oxygen. Fuel fTrom the Metroiiner and
hydraulic fiuid from the B-737 provided a uel source for the fire, and
oxygen from the crew oxvgen cylinder accelerated it.

After the imitial impact, the B-1 fiighl atiendant, who was seated
i the Jurp seat Joceted directly above the cargo bay, remembered hearing
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metal scrape just before the cabin lights went out and the emergency lights
came on. He remembered the floor divectly in front of his Jjump seat moving
up and down about knee high as heat and smoke entered the forward cabin area.
When the B-737 impacted the abandoned fire station and the airplar2 stopped,
he recalled that the smoke coming through the floor near him became more
dense and that it became more difficult to breath. He also noted that the
first-class cabin filled with smoke very quickly.

The significant fire damage in the forward carge bay and the
vertical burnthrough in the forward cabin area strongly suggest that the
area was subjected to prolonged exposure to a high-temperature fire. That
factor, as well as the relatively uniform burn pattern throughout the cabin
and the fact that the B-737’s fuel did not contribute to the fire, indicates
that the origin of the fire was in the forward cargo bay area.

The extent to which the release of oxygen from the crew emergency
cylinder accelerated the fire is unknown. However, assuming fuel from the
Metroiiner had penetrated the Tower cargo area, oxygen released from the
pottle would have enriched the burn envirorment and thereby accelerated the
generation of heat and smoke. The presence of a melted and burned through
area on the right outboard side of the fuselage, approximately where the crew
oxygen botiie was secured to the right sidewall, is a further indication that
a gaseous oxygen release served to accelerate the fire from the lower cargo
bay area up into the cabin.

Comments by survivors regarding the appearance within the cabin of
thick black smoke very early in the accident sequence are consistent with
observations 1in other airplane accidents involving gaseous oxygen and fire.
The Safety Board beiieves that the propagation of the fire in the cabin of
USA1493 was accelerated by the rejease of oxygen from the flightcrew oxygen
system that was damaged in the initial collision sequence on the runway and
that the acceierated fire significantly vreduced the time avaiiable for
emergency evacuation. The Safety Board recognizes that gaseous oxygen
systems are not reguired to meet specific crashworthiness standards and that
there were unique impact Torces resulting from this runway collision.

The technical data surrounding this accident and the historicai
datz regarding gaseous oxygen fires do not appear to be sufficient to support
the need for specific airplane structural or systems modifications. The
Safety Board is aware of and encourages ongoing FAA research on the potential
for gaseous oxygen involvement in aircraft fires. The Safety Board supports
this effori and urges the FAA to continue the research with a view toward
system modification.

o
2.5.3 Adequacy of FAA Regulations Relative w3 Fire Retardant Cabin
Furnishings 3

The need for fire retardant cabin furnishings on transport
aircraft was first addressed by the FAA in 1947. By 1972, FAA requlations
required carpets, seats, and interior panels, to undergc Bunsen burner
flammability tests. Subsequently, the FAA conducted additiecnal research and
proposed upgrading these standards by adding toxicity, smoke, and improved
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flammability criteria. By 1977, in the absernce of full-scale burn tests to
support the rule and proposed standards, the rule was withdrawn. As a
result, the FAA formed the Committee on Special Aviatien Fire and Explosion
Reduction (SAFER), which conducted full-scale tests and research and made
recommendations for fire safety improvements. The technical informaticn
developed as a result of these tests provided a standardized method of
evajuating the suitability of cabin materials. On April 16, 1985, the FAA
issued a Notice of Proposed Rulemaking (NPRM) entitled “Improved
Flammability Standards for Materials Used in the Interiors of Transport
Category Airplane Cabins,"” which became a regulation in  985. The
regulation established new fire test criteria for type ce-tification,
required that the cabin interiors of airplanes manufactured after 1985, and
used in air carrier service, comply with these new criteria, and required
that cabin interiors of all other airplanes type certified after January 1,
1958, and used in air carrier service, comply with these new criteria upon
the first replacement of the cabin interior.

The accident B-737 was manufactured before the effective date of
the regulation and therefore any retrofit of fire retardant cabin furnishings
was required only in the event of a "general retrofit” by the carrier.
Piecemeal replacements of cabin furnishings, except for fire-biccked seat
covers, are not required to meet the new flammability standards. The FAA’'s
rationale for this policy was the adverse economic effect on the airline
industry. Thus, it is reasonable to expect that if an air carrier applied
this regulation, as written, an airplane in service for 20 or more years
might never be subjected to a "general retrofii,” which requires an upgrade
to the fire retardant materials.

In this accident, all of the cabin furnichings burned except for
the carpeting and seats. The overhead bins melted and ignited and then fell
on the passengers and the cabin floor. If cabin furnishings of the type
specified for newly manufactured aircraft had been installed in the accident
airplane, fire and toxic smoke might not have spread so quickly through the
cabin. The Safety Board believes that after a specified date air carriers
should be required to use fire retardant materials in all transport categsiy
airpiane interiors that meet the provisions of 14 CFR 25.853.

2.6.4 FAA Exit Row Regulaticns

On April 5, 1990, the FAA enacted the final rule for "exit row
seating,” which reguired all Part 121 and 135 operators to screen and brief
passengers who are assigned seats in exit rows. The rule became effective
on Octocber 5, 1990. The Notice of Proposed Rulemaking, which was published
on March 13, 19838, and the final rule provided only general guidance on how
operators could comply with the rule by stating, "Airlines must take steps
to inform passengers sitting in exit rows about what may be required of them
in an emergency evacuation.” Although this general quidance did not specify
how operators were to comply with the iule, operators were required to have
FAA-approved programs for procedures to screen and brief passengers. At the
time of the accident, and almost 4 montns after the final rule became
effective, the FAA had not completed its review, approval or rejection of any
of the programs submitted by USAir and 12 other operators. FAA required that
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the program be subject to successive approval by the principal operations
inspector (POiI}, the FAA Regional Office, and the FAA Flight Standards
Service, in Washington, D.C.

During the Safety Board’s public hearing, the FAA’s Deputy Director
of Aircraft Certification acknowledged that there were "initial problems”
with programs submitted by air carriers that would have to bear the burden
of any subsequent changes required by the FAA. Consequently, the FAA issued
a checklist to operators and established a special team of evaluators to
review each proposed program. On May 22, 1991, the FAA’s POI assigned to
USAir approved the airline’s exit screening and evacuation briefing program.

USAir believed that its proposed program met the intent of the rule
by providing passenger screenings by ticket and gate agents, affixing
placards to exit row seatbacks, similar te the placard on the accident
airplane that described passenger duties and rvesponsibilities, and by
offering flight attendant briefings for exit row passengers. The USAir
screening and briefing prugram probably resulted in more passengers escaping
through the overwing exits than otherwise would have.

The FAf's method of implementing this important safety ruie has
resulted in a great deal of confusion among air carriers and, more
importantly, delayed its implementation. This delay by tne FAA has not been
in the cublic interest.

2.8.5 Improved Access to Type 111 Exits

The issue of adequate access to Type III (overwing) emergency exits
has been of concern for many years. This concern intensified after the
August 22, 1985, accident involving a B-737, operated by British Airtours,
which was destroyed on the ground by fire in Manchester, England. The
accident resulted from an engine malfunction that occurred before takeoff.
Of the 137 occupants, 57 were unable to evacuate the airplane and were
fatally injured. In 1986, the United Kingdom Civii Aviation Authority (CAA)
commissioned Cranfield Institute to conduct a human factors research program
to investigate the influence of certain cabin configurational factors on the
behavior of passengers in situations where the evacuation process nad become
disorderiy. The objective of the research was to assess the effect on
passenger behavior and flow rates during simulated emergency evacuations.
Subsequently, the British Civil Aviation Administration (CAA} issued an
Airworthiness Notice {AN-79), requiring increased access to Type IIl exits of
airplanes registered in the United Kingdom.

The circumstances of this accident are similar to those in the
Manchester accident 1in that many passengers attempted to exit from an
overwing exit ir a very limited period of tima. The 10 USAir passengers and
L-1 fiight attendant successfully made their way to the exit; however, they
succumbed to smoke and toxic fumes while awaiting their turns to exit. The
size of the Type IIl exit is a Timiting factor during an evacuation. In
addition, some occupants lost valuable time because of the delay in opening
the exit, the altercation at the exit, and a possibie cobstruction created by
a broken outbeard seatback.
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In response to concerns expressed by the public after the
Manchester accident, the FAA convened a Public Technical Conference {PTC) in
September 1835 for the purpose of examining emergency evacuation from
transport airpianes. Access to Type III exits was a topic of particular
concern. Subsequent to the PTC, tests were conducted by CAMI to examine the
relationship between passageway width and evacuation flow rate. The tests
showed that the flow rate increased by 14 percent after the following
improvements were made: "A configuration which had a minimum of 20 jnches of
unobstructed passageway to the exit, with the leading edge of the seat bottom
cushion of the row of seats aft of the exit protruding 5 inches forward of
the projected aft vertical edge of the exit opening; and a configuration
which provided two passageways to the exit by centering a seat row on the
exit, but with the outboard seat deleted and with the seat rows forward and
aft of this seat row spaced at 32 inches (providing two, approximately 6 inch
unobstructed passageways)."

No further action was taken by the FAA to address or resolve the
problem of access to Type Ill emergency exits until the issuance of an NPRM
entitled "Improved Access to Type III Exits," on April 9, 1991, 2 months
after the accident at LAX.

The NPRM addressed the salient issues pointed out after the
Manchester accident and the preliminary information gathered during the on-
scene phase of the LAX investigation. The NPRM solicited comments on the
need to remove seats next to Type III exits, to increase the space between
seat rows on each side of the exits, or a combination of the two options.
The Safety Board believes that a continuous access path of no less than
20 inches, as demonstrated by tests, is preferable to removing the seat
adjacent to the exit or removing the seat and having a 20-inch or less access
path. Furthermore, the Safety Board believes that the proposed compliance
requirement of & months is necessary and reasonable because operators have
had ample time to prepare for this proposed regutation. The Safety Board
supports this rule and encourages the FAA to develop and issue a final rule
at the earliest possible date.

2.7 Efforts to Reduce Runway Incursions

The Safety Board has 1long been concerned about the runway
incursion/ground collision issue. Based on that concern, the Board included
this issue when it adopted the "Most Wanted" Safety Recommendations program
in 1990. The issue continues to be a part of the "Most Wanted" Tist. This
concern was heightened by two recent fatal accidents that preceded this
accident. These previous accidents were the collision in Detroit, Michigan,
on December 3, 1990, between Northwest Airlines flights 299 and 148215 and

15"Northuest Airtines, Inc.,, Flights 1482 and 299, Runway Incursion and
cotl{isfon, Detroit MetropolitansWayne County Airport, Romulus, Michigan,
becember 3, 1990" (NTSB8/AAR-%1/05)
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the collision in Atlanta, Georgiz, on January 18, 1990, between Eastern
Airlinas flight 111 and an Epps Air Service King Air Al100.'6

The runway collision of USAl493 and SKW55698 involved controller-
related factors identified in previous Safety Board reports. These factors
are related to human performance and are being addressed in a number of
different actions, including FAA and industry efforts to inc¢rease awareness
of the nature and magnitude of the human performance problem, improved
training and technological solutions that may reduce the workload, and a
fail-safe redundancy for the human performance of air traffic controllers.

The Safety Board is aware of several advanced concepts in airport
surface traffic detection and automation that, when perfected and coupled
with the correct match of hardware and location-specific software, could
provide warnings to preclude accidents similar to the collision of USA1493
and SKW5569. For example, the FAA is currently testing an Airport Movement
Area Safety System {AMASS). The AMASS system will use the data available in
Airport Surface Detection Equipment (ASDE-3) and the Automated Radar Terminal
System (ARTS) to identify potential incursions and will alert the controller
so that timely corrective actions can be taken. The Safety Board fully
supports the early development and installation of such systems at
appropriate airports with high volume and complex traffic flow.

On a broader scale, the Safety Board encourages the FAA to continue
the research effort in Airport Surface Traffic Automation (ASTA}, which is
intended to develop automation +tools and more complete automation for
controliing the flow of aircraft on the airport surface. In addition to
reducing the frequency of runway incursions, design geals of the program
should include a reduction in taxiway incursions and improvements in ATC
operational efficiency. This automation, including Departure Flow Management
{DFM) and Terminal Air Traffic Control Automation (TATCA), is intended to
support interactions among the various aircraft on the airport surface and on
the approach path.

Although the S$afety Board fully supports and encourages these
efforts, it nevertheless recognizes that these programs are intended for a
Timited number of high-density air carrier airports, and that the operational
benefits will not be available until the late 1990s or later. The Safety
Board commends the FAA’s efforts to fund, support, and implement ar
operational system analogous to the airborne conflict alert system to
prevent runway incursions at all U.S. certificated airports that are served
by air carriers.

2.8 Pilot Self-Medicaticn

The results of the examination of the toxicological specimens taken
from the captain of USAL493 were positive for phenobarbital, a medication

1f’"Runwav Collision of Eastern Airlines, Boeing 727, Flight 111 and Epps
Air Service, Beechcraft King Air A108, Atlanta Hartsfield International
Airpert, Atlanta, Georgia, January 18, 1990% (NTSB/AAR-91/03)

T
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prescribed by his personal physician for the treatment of a gastrointestinal
disorder. Phencbarbital tablets were also discovered in the captain’s flight
bag in the wreckage. The investigation established that the captain had, for
several years prior to the accident, periodically used the medication. The
presence of the medication in the captain at the time of the accident
indicates that he had used it shortly before flying, contrary to the
instructions of his physician and FAA requirements, However, since the
quantity detected was below established therapeutic leveis and the first
officer reported that the captain functioned normally throughout the flight,
the Safety Board concludes that the medication did not adversely affect his
performance.

During this period, the captain maintained a first-class medical
certificate and underwent semiannual physical examinations. When examined
by his FAA Aviation Medical Examiner, he failed to report his use of any
medications when he completed the medical history portion of applications for
the certificates. Thus, he concealed the use of phenobarbital from the FAA
and his empioyer.

Specimens *taken from the first officer of SKW5569 revealed the
presence of suybstances found in  typical over-the-counter medications.
Although the Safety Board believes that the performance of the first officer
was not a central factor in the accident, the presence of these substances
again raises the question concerning the frequency with which pilots
self-medicate shortly before fiying.

Various FAA programs have made pilots well aware of the
consequences of the abuse of i1licit drugs in aviation. However, the
circumstances revealed by this accident indicate that all pilots may not
fully appreciate the potential dangers of many medications and, as a resuylt,
may use them inappropriaiely.

Therefore, the Safety Board believes that the circumstances
involvirg the pilots in this accident demonstrate the need for the FAA to
undertake a special educational program about the use of these types of drugs
to reach all active pilots. Literature about the issue provided to pilots by
their FAA Aviation Medical Examiners may also be heipful. Such a program
must describe, illustrate, and alert pilots to the potential consequences of
the misuse of legitimately prescribed medications and over-the-counter
preparations. [t must also stress that pilots must seek and heed the advice
of their physicians and FAA Aviation Medical Examiners concerning the use of
a1l medications they take and the effect that each may have on the safety of
their flight operations.

2.9 Analysis of FAA Post-Accident Toxicological Testing

The Safety Board believes that, zs a wminimum, FAA air traffic
management personnel should have required that the ground controllers and the
clearance delivery controller be tested under the FAA’s drug testing program.
Thrze controilers were handling the accident airplanes, and the clearance
delivery contrcller committed an error with a misplaced flight strip.
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The Safety Board recognizes that all the facts and circumstances
regarding an accident cannot be known immediatelvy after an accident.
Therefore, it cannot then be estabiished with certainty who should be
subjected to the drug testing program. Under the circumstances, the Safety
Board believes that the FAA should test ail individuals who may be reasonably
associated with the circumstances of an accident, such as all controllers who
have had communications with an aircraft shortly before an accident and their
supervisers. The specimens can be retained until the investigation has
established who might have been associated with the accident. Then, only
those specimens thal are relevant to the investigation should be sutnitted
for analysis. Those that are not submitted for analysis can be returned to
the individual who submitted them.

The Safety Board was encouraged that USAir Inc., had implemented a
drug testing program that exceeded the FAA’s postaccident drug testing
regulation. The airlines’ program, which inciuded a random testing element,
included testing for additional drugs (both licit and i1licit) in urine, as
well as blood sampling to test for ethyl alcohol. The airlines’ postaccident
testing program, in which urine and blood are collected and screened for
additioral drugs, including alcohol, is consistent with Safety Board
Recommendations 1-89-4 through -12, which were addressed to the Secretary of
the Department of Transportation (DOT) on December 5, 1989. The Secretary
and staff responded to these recommendations in a letter with attachments on
August 3, 1990, and again on November 5, 1990.

Safety Board staff has met with the Secretary’s Special Assistant
for Drug Enforcement and Program Compliance and DOT staff to discuss DOT
postaccident drug testing programs and the need to collect blood and urine
specimens, as well as to increase the number of drugs {including alcohol)} in
the program. The Secretary’s Speciat Assistant indicated to the Safety Board
staff that the DOT was currently evaluating the merits of establishing a
separate program for drug/alcohol testing foliowing accidents. The DOT has
yet to notify the Safety Board of its planned action. Appendix J includes
all correspondence beiween the DOV and the Safety Board related to the safety
recommendations mentioned above.

2.10 Cockpit Voice Recorder Reliability

The Safety Board concludes that the tape supplied with the CVR
aboard USA1493 by Sundstrand was defective when it was installed. The
maintenance performed by USAir on the CVR does not appear to have introduced
defects into the tape. Sundstrand provided data that demonstrates that this
type of recording tape 1is approved by the FAA and is appropriate for
instajlation in this CVR. The CVR had been in service for 1,000 to
1,500 hours, while the recommended overhaul interval {(and thus the expected
service life of the tape) is 12,000 hours. Consequently, the tape was
relatively new and not expected to have degraded substantially from normal
use. The Safety Board believes that the FAA should perform a directed safety
investigation of the Sunstrand HModel AV-557 CVR to determine what
modifications need to be made to ensure that the switching mechanism in the
unit is able to withstand recording tape anomalies and variation in tape
opacity that are expected to appear during normal service life of the tape.
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3. CONCLUSIONS

Findings

1'

10.

The flightcrews of both ajrplanes were properly trained and
qualified for the flights except for the self-medication
practices of two pilots.

The flight attendants aboard USA1493 were properly trained and
qualified for the flight; however, contrary to their training,
the two flight attencants located in the rear of the airplane
began to initiate the emergency evacuation after the initial
impact and before the airplane had come to a stop.

Both airplanes were properly maintained and equipped for the
flights.

Air traffic veolume and traffic contrel workload at the Los
Angeles International Airport was moderate at the time of the
accident.

Weather conditions did not contribute to the cause of the
accident.

The ability of the Los Angeles Air Traffic Control tower
personnel to distinguish aircraft on the runways and other
airport traffic movement areas, including the accident site,
was complicated by some of the terminal II apron lights which
produced glare.

Operating procedures at the Los Angeles Air Traffic Control
tower did not provide redundancy comparable to the FAA's
National Operational Position Standards, which require that
flight progress strips, used to monitor the progress of
flights between controller positions, be processed through
the ground coentrol position.

FAA evaluations, as administered by the Air Traffic Service
staff, did not didentify that essential redundancy was absent
at the Los Angeles Air Traffic Control tower. This lack of
redundancy contributed to and compounded errors by the local
controller.

The local contraller forgot that she had placed SKW5569 into
position for takeoff on runway 24 left at the intersection of
taxiway 45 because of her preoccupation with another airplane.

The Tocal controller’s incorrect perception of the traffic
situation went undetected because she had an apparent match
between her view of the traffic situation on the airport and
the flight progress strip at her operating position
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A flight progress strip for WWS5072 was earlier misplaced by
the clearance delivery controiler. If local procedures had
required that strips be processed through the ground control
position, misplacement would have been detected and corrected.
Because this strip was not presert at the local contreller’s
operating position, she misidentified an airplane and issued a
landing clearance that led to the runway collision.

Lurrent communications procedures for pilots and controilers
regarding intersection takeoffs do not require that a specific
point of departure be identified.

The Technical Appraisal Program for air traffic controliers is
not being fully utilized because of a lack of understanding by
supervisors and the unavailability of appraisal histories.

The Tlocal controller did not have the Airport Surface
Detection Equipment radar available to assist her; however,
under the circumstances and procedures in effect, it probably
would not have prevented the accident.

Aircraft external lighting systems reguired for certification
are intended primarily for in-flight conspicuity, rather than
for conspicuity on airport surfaces; consequently, the
external lighting of S$KW5569 tended to be indistinguishable
from the runway 1lights when viewed from the cockpit of
USAl1493.

The rpostmortem presence of phenobarbital in the captain of
USA1493 and over-the-counter medications in the first officer
of SKW5569 did not contribute to the accident. However, it
indicates a less than complete appreciation of the potential
dangers that the unauthorized use of such medications may
pose.

The emergency response of the Los Angeles Department of
Airports for this accident was timely and effective.

The exit row briefing provided by USAir increased the
preparedness of passengers for the evacuation; however, the
delay 1in opening the right overwing exit, the partially
blocked exit opening and other reaction to stress caused
delays in the egress of scaie passengers.

The propagation of the fire in the cabin of USA1493 was
accelerated by the release of oxygen from the flighicrew
oxygen system that was damaged in the initial collision
sequence on the runway. The accelerated fire significantly
reduced the time available for a successful emergency
evacuation.
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20. Many of the deceased passengers on USA1393 were found near the
overwing exit. They did not proceed to another available exit
in the rear of the airplane, perhaps because of smoke and
Timited visibility, and were overcome when the cabin fire
intensified.

3.2 Probable Cause

The National Transportation Safety Board determines that the
prebable cause of the accident was the failure of the Los Angeles Air Traffic
Facility Management to implement procedures that provided redundancy
comparable to the requirements contained in the National Operational Position
Standards and the failure of the FAA Air Traffic Service to provide adequate
policy direction and oversight to its air traffic control facility managers.
These failures created an environment in the L5s Angeles Air Traffic Control
tower that ultimately led to the failure of the local controller 2 (LC2) to
maintain an awareness of the traffic situation, culminating in the
inappropriate clearances and the subsequent collision of the USAir and
Skywest aircraft. Contributing to the cause of the accident was the failure
of the FAA to provide effective quality assurance of the ATC system.
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3. RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board makes the following recommendations to the
Federai Aviation Administration:

Modify Air Traffic Control procedures at the Llos Angeles
international Airport to:

a.} segregate arrivals and departures to specific
runways;

b.) provide redundancies as intended in the National
Operational Position Standards in the control tower.
{Class II, Priority Action) {A-91-104)

Undertake a thorough riss-based evaluation of air traffic
control procedures at the Los Angeles International Airport,
evalvute whether changes are required, and implement necessary
changes. The evaluation should consider at Jesast the
following issues:

a.}) runway intersection takeoffs;

b.} position-and-hold clearances;

¢.} dispiaced runway thresholds;

d.) hazards associated with runway crossing traffic;
e.) 1ocal assist controller;

f.} Airport Surface Detection Equipment wuse and
maintenance.

{Class II, Prigrity Action) (A-91-105)

Inciude in the Office of Safety Quality Assurance the
authority and resources to: {1} independently evaluate air
traffic control facility compiiance with FAA directives and;
{2} audit facility evaluations performed by the Office of Air
Traffic System Effectiveness to determine that noted
deficisncies are corrected. {Class 1II, Priority Action)
{A-91-106)

Retain the Nationa®l Operational Position Standards as a
separate. independent order and:

a.} direct the FAA’s Human Factors and Air Traffic Service
staffs to perform a combined review of the order to
determine the adequacy of redundancies and incorporate
any raesultant recommendations into the National Order;
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b.} expadite the development of Chapters 5 through 10 of the
National Order. ({Class II, Priority Action) {A-91-107)

Provide Air Traffic Control Supervisors with formal training
to improve their understanding of the intent, objectives and
administration of the Technical Appraisal Program. ({lass II,
Priority Action) (A-91-108}

Require that interim evaluations of controller performance,
such as those of the Technical Appraisal Program, be retained
for 2 years and utilized in conjunction with other performance
appraisals to track the performance and training needs of air
traffic controliers. {Ciass II, Priority Action) {A-31-109)

Conduct a one-time examination of the airport lighting at al}l
U.5. ‘iower-controlled airports to eliminate or reduce
restricticas te visibility from the control tower to the
runways and other traffic movement areas. (Class II, Pricrity
Action) (A-S1-110)

Redefine the airplane certification coverage compliance
standards for anticollisicn light installations to ensure that
the anticollision light{s} of an aircraft in position on a
runway are clearly visible te the pilot of :nother aircraft
preparirg to land or take off on that runway. (Llass 1II,
Pricrity Action} {A-91-111)

Evaluate and implement, as appropriate, suitable means for
enhancing the conspicuity of aircraft on airport surfaces
during nig:ht or periods of reduced visibility. Include in
this effort, measures such as the displacement of an airgraft
away from the runway centerline, where applicable, and the use
of conspicuity enhancements, such as high-intensity strobe
lighting and logo Tighting by aircraft on active runways, and
encourage operators of airplanes coartificated prior to
September 1, 1977. 1o upgrade their airplanes to the present
higher 1intensit, standards for anticollision 1ight
instailations. (Class II, Priority Action} {A-81-112)

Direct the general aviation community and tke airlines to take
“tens to ensure that pilot training programs, including
~ockpit resource management {raining and flight operations
procedures, place sufficient emphasis on the need for pilots
to maintain vigilance in monitoring air traffic comtrol radic
communication frequencies for potential traffic conflicts with
their aircraft, especially when on active runways and/or when
conducting a final approach to a landirg. (Class II. Priority
Action) {4-91-i13}
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Incorporate into the Airman’s Information Hanual language that
wili alert pilots to the need for vigilance in monitoring air
traffic frequencies for traffic conflict situations which may
affect the safety of their flight. {Class II, Priority
Action) (A-91-114)

Develop for inclusion in the Airman’s Information Manual and
the Air Traffic Control Handbook, (7110.65F) specific
phraseology to be wused by pilots when requesiing an
intersection departure and specific phraseology to Le used by
controllers when issuing a position-and-hold clearance for an
intersection departure. {Class 11, Priority A-tion)
(A-91-115)

Prohibit the use, after a specified date, of cabin materiais
in all transport category airplanes that do not comply with
the improved fire safety standards contained in i4 CFR 25.853.
{(Class II, Priority Action) (A-91-116)

Direct the Emergency Evacuztion Subcommittee of the Aviation
Rulemaking Advisory Commiiiee to examine flight attendant
emergency procedures regarding the "2nd choice™ exit
assignments to ensure that such assignments provide for use of
the nearest appropriate exit point. {Class II, Priority
Action} (A-91-117}

Issue an Air Carrier Operations Bulletin directing Principal
Operations Inspectors to emphasize that during a c¢rash
sequence fiight attendants must remain properly restrained and
seated in their crew seats until the airplane has come to a
complzte stop. {Class II, Priority Actiun} (A-91-118)

Establish a comprehensive educational program to alert pilots
to the potential adverse effects on flightcrew performance
that may arise from the misuse of prescribed and over-the-
sounter medication. {Llass iI, Priority Action) {A-91-119)

Conducy ~ directed safety investigation of the Sunstrand Modei
AV-557 {VR i~ determine the necassary modifications to ensure
that the switching mechanism in the unit is able to withstand
recording tape anomalies and variations in tape opacity that
can be expected to appear during the normal service life of
the tare. {Class II, Priority Action} (A-91-120)

Disseminate information regarding the circumstances of this
accident and the findings of the Safety Board’s investigation
to the pilet community through operations bulletins and safety
seminars, such as the "Wings Pilot Proficiency Program.”
(Class II, Priority Action) A-91-121)
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Also as a result of this accident, the National Transportation

Safety Board reiterates the following recommendations to the Federal
Aviztion Administration:

A-82-124
Require 14 CFR Part 121 operators to develop and use Cockpit

Resource Management programs in their training methodology by
a specified date. (Class II, Priority Action)

A-90-135

Require that scheduled 14 UFR Part 135 operators develop and

use Cockpit Resource Maragement programs in their training

methodology by a specified date. {Class II, Priority Action)
BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ Jdames L. Kolstad
Chairman

/s/ Susan Coughlin
Yice Chairman

/s/ John K. lauber
Member

/s/ Christopher A. Hart
Member

/s/ John Hammerschmidt
Member

October 22, 13881
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5. APPENDIXES
APPENBIX A
INVESTIGATION AND HEARING
1. Investigation )

The Washington Headguarters of the Natior2l Transportation Safety
Board was notified of a runway collision accident involving USAir fiight 1493
and Skywest flight 35569 at Los Angeles International Airport by the FAA
Command Center within minutes of its occurrence. Staff members from the NTSB
Southwest Region Office {LAX) were on-scene within one hour. A full
investigation team departed Washingion, D.C., the following morning at 0400
in order to arrive in Los Angeles at first dayl.ght. The team consisted of
the foliowing investigative group leaders: Operations, Humarn Performance,
ir Traffic Control, Powerplants, Systems, Structures, Aircraft Performance,
and Survival Factors. Specialists’ reports were also prepared to summarize
CVR and FDR information.

Parties to the field investigation were the FAA, USAir, Skywest
Airlines, Boeing Commercial Airplanes, Fairchild Aircraft Corporation,
General Eiectric Aircraft Engines, the Air Line Pilgis Association., th
International Association of Machinists, the Association 27 Flight
Attendants, the National Air Traffic Contryiler’s Associatign and the City of
Los Angeles Department of Airports.

2. Punlic Hzaring

A 3 1/2 day public hearing -as held in Los Angeles beginning on
May 6, 1991. rarties represented at th.- hearing were the FAA, USAir, Skywest
Airlines, Boeing Commercial Airplanes, Fairchild Aircraft Corporation, the
Air Line Pilots Association, the Associztion of Flight Attendants, and the
National Air Traffic Controllers Association.
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APPENDIX B
PERSONNEL INFORMATION
USAir Crewmembers
Captain Colin F. Shaw

Captain Shaw, age 48, held Airline Transport Pilot Certificate
Na. 001678605 and was type rated in fixed wing BA-111 and B-737 aircraft. He
possessed a current FAA Class I Medical Certificate issued irn October 1990
with the Timitation that the holder must wear corrective lenses. There were
no waivers affixed to his medical certification. He was hired Dy Mohawk
Airline, a forerunner of USAir, in August 1968 and had remained employed by
the airline for the past 22 years. Captain Shaw accumulated approximately
16,300 hours of total flight time, of which 4,300 hours were in the B-737
aircraft. He upgraded tc captain in the B-737 in September 1985. His last
proficiency check in the B-737 was accomplished in January 1991. Captain
Shaw accrued approximately 43 hours and 83 hours, respectively, of combined
flight and duty time during the 30-day and 60-day period preceding the
accident. FAA records do not show Captain Shaw having any previous
accidents, incidents, or violations.

First Officer David 7. Kelly

First Officer Kelly, age 32, is the nolder of Airline Transport
Pilot Certificate No. 217726609 with type ratings in the Lear Jet and L-382.
His FAA {lass 1 Medical Certificate, issued in April 1990, contained no
Timitations or waivers., He was hired by USAir in October 1988. First
Officer Kelly has approximately 4,316 hours of flight time, of which 982
hours are in the B-737 aircraft. His most recent simulator/proficiency check
was accomplished in December 1990. First Officer Kelly accrued approximately
61 hours and 101 hours, respectively, of combined flight and duty time during
the 30 day and 60 day period preceding the accident. FAA records do not show
First Officer Kelly having any previous accidents, incidents, or viclations.

Lead Flight Attendant Deanne Bethea

Lead Flight Attendant Deanne Bethea was employed by USAir Inc., on
January 6, 1989. Her most recent recurrent emergency procedures training was
performed in August 1990.

Flight Attendant "B," Patricia Hodges

Flight Attendant Patricia Hodges was employed by USAir Inc., on
Bugust 11, 1989. Her most recent recurrent emergency procedures training was
performed in August, 1990.
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Flight Attendant "(,* William Ibarra

Flight Attendant William Ibarra was employed by USAir Inc., on
January 6, 1989. His most recent recurrent emergency procedures training was
performed in June, 1990.

Flight Attendant *D,* Vance Spurgeon

Flight Attendant Vance Spurgeon was employed by USAir Inc., on
August 11, 1989. His most recent recurrent emergency procedures training
was performed in August, 1990.

Skywest Airlines Flightcrew
Captain Andrew J. Lucas

Captain Lucas, age 32, was the holder of Airiine Transport bkilot
Cortificate No. 002311520 with a type rating in the SA-227. He also held a
current FAA Class 1 Medical Certificate issued in November 1990 with no
Timitations or waivers noted. He was hired by Skywest Airlines in May 1985
and had remained employed by the airline for the past 5 years. Captain Lucas
accumulated approximately 8,808 hours of total fiight time, of which
2,107 hours {(all pilot-in-command) were in the SA-227 aircraft. He completed
initial upgrade training in the SA-227 in May 1986. The latest recurrent
pilot testing and instrument proficiency checks required by 14 CFR Part 293
and 297 were completed by him in December 1990. Captain Lucas accrued
approximately 89 hours and 137 hours, respectively, of combined flight and
duty time during the 30-day and 60-day period preceding the accident. FAA
records do not show Captain Lucas having any previous accidents, incidents,
or violations.

First Officer Frank C. Prentice

First Officer Prentice, age 45, was the holder of Airline Transport
Pilot Certificate No. 545666085. He also held a FAA Class I Mecical
Certificate issued in February 1990 with the limitation that the nolder must
wear lenses that correct for distant vision and possess glasses that correct
for near vision while exercising the privileges of his airman certificate.
There were no waivers affixed to his medical certification. He was hired by
Skywest Airiines in July 1989. First Officer Prentice accumulated
approximately 8,000 hours of total flight time, of which 1,363 hours (all
second-in-command) were in the SA-227. His most recent proficiency flight
check was completed din July 1990. First (Officer Prentice accrued
approximately B7 hours and 177 hours, respectively, of combined flight and
duty time during the 30-day and 60-day period preceding the accident. FAA
records do not show First Officer Prentice having previous accidents,
incidents, or violations.
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Los Angeles ATC Tower Personnel
Local Controller 2 (LC2} Robin Wascher

Ms. Wascher was the local controlier 2 at the time of the accident.
She held FAA CTQ certificate number 549925086 dated February 3, 1977, and a
Temporary Airman Certificate with an endorsement for LAX ATCT dated
December 2, 1990. She also held an FAA/National Weather Service Tower
¥isibility Observations Certificate issued on August 8, 1986. Her most
recent prior medical examination occurred on COctober 19, 1995. She was
required to wear corrective lenses.

Prior to being hired by the FAA, Ms. Wascher was an ATC specialist
with the U.S. Air Force from 1975 to July 27, 1977. Ms. Wascher was employed
by the FAA as an ATC specialist on March 28, 1682. Her first assignment was
at the Gulfport, Mississippi, ATCY, a Leve] III facility. She transferred to
Graenville, Mississippi, or April 4, 1984, and to Aspen, Colorade, on June 6,
1986. Greenville was a Level I and Aspen was a Level II ATC facility at the
times Ms. Wascher was employed at those facilities. On September 18, 1989,
Ms. Wascher transferred to LAX ATCT, where she became a full performance-
level (FPL} controller on December 12, 1990.

Area Supervisor (AS), Francita Vandiver

Ms. Vandiver was the AS at the time of the accident. She held FAA
Control Tower Operator certificate number 512627564, issued June 25, 1976.
She alsc held an FAA Temporary Airman Certificate with an endorsement for LAX
Tower, dated May 25, 1988, and an FAA/National Weather Service Tower
¥isibility Observation Certificate issued Juily 28, 1988. Her last medical
examinaticn was performed on October 22, 1990, with no limitations or waivers
noted.

Ms. Yandiver was first employed by the FAA on November 8, 1982.
Prior to her employment by the FAA she was an ATC specialist with the U.S.
Navy for approximateiy 6 years.




INTRA-COCKPIY

TINE &

SOURCE CONTENT

1756:54

PA-3 Tadies and gentlemen in preparation for landing
in “ops angeles-

1757:33

CAN-2 here we ga. when he sayy antercepl the ducatizer

X o kA

AIR GROUND COMMUNLUATIONS

1M &
SOURC.

175761
LAXCNIR

175705
RDG- 1

1757:10
LAXAPR
1787:24
ROO- |

1197:27
LAXAPR

1249734
R0 4

CONTENT

usa 1493 two five rero knots approach
ong two four point niner good day.

ok usa 1493 two hundred fiity and ah
twerdty four nine?

twenty four nine that’s comedt.

usa 1493 out of eleven far ten on the
pretite.

wsa 1493 los angeles approgh,
interoept the runway two four taght
tocalizer matntamn one Zero thoysand

ibercept marntan ten
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INTRA- COCKPLY

TIME &
SOURCE.

1757:55
CAM-2

1758:04
CAM-2

1758:20
CAM-?

1759:16
CAM

1759:26
CAM-2

1759:28
CAM-1

1759:41
CAM-2

CONTENT

slowing at ten,

* + tyrn right heading * * * [sound of
laughter}.

{sound similar to that of an autopilet disconnect)

{point five}.

alright.

cleared to visual for twoe four left.

AIR-GROUND COMMUNICATIONS

TINE &
SOURCE

1759:00
LAXAPR

1759:04
RDO-1

1759:06
LAXAPR

1789:11
RDG-1

CONTENT

usa 1493 do you have the airport in
sight?

usa 1493 affirmative.

(cleared visual approach) two four
Teft usa 1493, cross denay at or above
eight thousand.

ok denay at eight or above and ah
cleared visual two four left usa 1493.

98




IHIRA- COCKPT

i &
SOURCE

1759:42
(AM-1

1715946
CAM-2

1759:49
LAN-1

1800:08
(M

1800:11
CAN-?

1800: 16
CAM. 7

1806:21
CAM- 1

180024
CAM 2

TIME &
CONTENT SOURCt

Teft.

orrect?

I'1Y confirm that.
1759:57
RDO- ]
1800:02
LAXAPR
1800: 04

an0 -1

[sound simitar to that of an altitude alert horn

*:r {tape section "E° begins - slow tape speed] *»+

* * the only conditions.

! hope you don't mind me * % {the cahin)

vh Lo no no ona regative ¥ 0 2 % 2 fragh) agt
Phorep * +

AR GROUND COMMUNTCATTONS

CONTENY

ah just conlirm {he visual for usa
1493 is to ah two four left.

that’s correct vsa 1493,

thark-you.

L8




INTRA- COCKP1T

TIMF &
SOURCE

1800:58
CAM-1

1801:00
CAM

1801:15%
CAM

1801:35
CAM

1802:48
CAM- ]

1802:51
(AM.2

§803:00
[

18013:901
CAM. 2

TINE &
CONTENY SOURCE

(you got ‘em) down.

[sound similiar to that of an altitude alert hornl

[sound of whistling}

{unidentified beep possibly originating from

the radio]
1802 :01
LAXAPR
1802:08
RDO-1

you gnt the teft side in sight * ?

yrah.

* wo're gut of four...

right,

AIR-GROUND COMMUNICATIONS

CONTERT

usa 1493 expedite ah your descent
through four thousand as much as
practical if you would. there »ill be
traffic pass above you to land on the
south side.

ok 1711 expedite through four usa
1493,

88




TNTRA-COCKPTT

M &
SOURCE

1803:02
CAM-?

16803:03
FAN-?

1803:20
CAM.-2

1803:21
CAM-]

1803:73
CAH-2

1803:23
CAM

CONTENT

{message)

gear down,
alright you gave the three bells.

yes I did.

[sound similar to that of landing gear being extended)

ATR-CROUND COMMUNICATIONS

TIME &
SOURCE

1803:05
LAXAPR

1803:10
ROO-1

1803:37
LAXTHR

1803:24
USAZ3

CONITNT

usa 1493 thanks for your help,
Contact los angeles tower gne Lhree
three point niner at romen. good
night,

thirty three nine good night.

usa 23 fly heading two five zero
maintain tuy thousand wind two five
zero at six runway two four jefi
cleared for take.off,

ok two thousand two fifty cleared to
qo usa 23.

68




THTRA-COCKPT

TINE &
SOURCTE

803:29
CAH-1

1803:37
CaM-1

1803:39
CAM.2

1801:42
CAM-1

1803:43
CAM-182

CONTENT

ok ah starl switches are continuous, recall bath
checked.

speed brakes still working {for a Viving).

atrivht.

gear checked?

down. .

AIR-GROUND: COMIUNTCAT TONS

TIME &
SOURCE

1803:30
LAXTHR

150333
%246

1803:35
LAXTHR

1803:36
\-\246

1823:37
SKH569

1803:41
LAXTHR

CONTENY

* 246, You sUil) holding <hnet of
forty roven?

two forty six affirmative.
yoiu're next.
thank you,

skw 569 at forty five we'd like to go
from {this point}.

skw 56% taxi up to and hold short two
four left,

06




INYRA-COCKP 1T

TINE &
sounce CONTENT

1803:44
Chm. | . .thres green,

1803:45%
CAM-? alright.

1803:48
LAM-2 flaps (goin’) one.

1803:4%
CAM [sound similar to that of a flap lever actuation)

1803:52
CAM-) * flaps *,

1803:59
LAl tsound similar to that of a flap lever actuation)

1804:00
CrM.2 five,

1804:02
CAM [sound similar to that of flap tever actuation]

AIR-GROUND COMUNECAT ToNS

TIHE 8
SOURCE CONTERT

180344
SKW569 roger hold short,

1803:54
*725 * 7125 ready in sequence,

1803:56

LAXTHR skw2d6 taxi across runway two four
teft runway two four right paraliel
ard turn right heading two seven zero,
maintain two thousand two four 7ero at
six cleared for take.off,

i6



IHIRA COOKPL Y

e &
SOURCH

1804:12
CAN

CONTENT

fcontinuous clicks throuoh approach similar to
stabiltizer trim actuations]

ATR- GROUND COMUMNICATIONS

TNt &
souict

180405
KNP 46
1804:09
FAXTHR

1804:10
SKW2de

1804 |1
LAXTWR

1804:17
PHIL1OZ

1804:19

LAXTWER

1904:130

LAKTWR

1804:33
USAZ3

CONTENT

ok twa {seventy) to two thousand tws
forty six cleoared tabeodf,

runway two four right,
affirmative.

{wings) five thousand six taxi acrues
runway two four Yeft. cnntact ground
point six five when of f the runway.
grad day.

is that for phillipine one 7orpn twn
ma’am?

no sir hold short, (wings) S006 taxi
across runway two four lefi. contact
ground point <ix five when off the
runway.

usa 23 contact los ananiey departurn
nowW,

qood night.

26



ENTRA-COUKP T

HHE &
SOURCE

1805:09
CAM. ?

CONTLNY

thirty arern Yight detent,

AR GROUND COMMUNTCATIONS

TIME &
SOURLT

1804:35
-1

1804:2R
1 AXTHR

1804: 44
LAXTHR

1804:49
SKWH69

1804:52
LAXTWR

1805:00
SWR725

1805:02
LAXTHR
1805:05
SKAT25

1805: 06
CAXTRR

1805-08
SWATZS

CONFENT

usa 1493 {(inside of) Romen,

wings 5006 graund ah towor.

skw569 taxi in posttion and hold
riunway two four left traffic croscing
down field.

ok twe four left position and hold
skwh69,

wings 5006 tower,

€6

tower swal?5 ready in sequence,

swal?5 reger taxi up to and hold
short twe four Yeft.

up to hold short swal??s.

you'tl fotlow the metrn Viner,

ok,



IHIRA-COCKPLY ATR-GROUND COMMUNECATIONS

TN & TIME &
solnecy CONTENT SGURCE CONTENT

1805:09
*5006 [unintelligible transmission to
tower].
1805 1)
CAM-§ alright. gear, flaps, landing c¢learance remains.

1805:12
LAXTHR 5006 you back with mn?

1805:14
*5006 yeah (we switched radios now).

1805:16

LAXTHR ok, | thought I lost you. tax! across
runway two four left. contact ground
point six five when off the runway,
traffic will hold in position.

180521

*5006 sorry We thought we 1ost you, we
apologize.

1805:23

LAXTHR no problem. sundance 518 taxi across
runway two four left, contact groind
paint six five when off the runway,

goad night,

1805:29

RNDO- 1 usa 1493 for the 1eft side two four
left.

1805:13

| AXTWR * 246 heading two seven rerd, contact
Tos angeles departure. qood night

$6



THIRA-COCKPIY

Tilt &

Stpscy CONTINT

1805:41

CIM- ] out of a thousand feet *,

AIR-GRGUND COINUNICAT TONS

VIME &
SGURCE

1805:37
f246

1805:39
#2858

1805: 44
LAXTWR

1805:47
SWAT2S

1805:48
LAXTWR
1805: 50
SWAT2S
1805:51
LAXTHR
1805:55
RNO-§

1805:58
20858

1806:00
LAXTWR

CONTENT
246 yood night

funintelligible transmission from
Lawer)

swal?5 tower,
swal2h go ihead.

yes sir. you':e holding short, is
that correct? |

.
\

ves ma'am, we've Lolding short.

),
Y

Y

thank-you, usa 1493 cleared to 1and
runway two four left, -

\

cleared Lo Yand two fnur‘lré! 146%
2858 to the right five miles,

usa?2858 winds two three zevo at
eight. cieared to Yand runway twn foyr
right,

86




INTRA-COCKPTY

Tinr &
Smce

1806:07
CAM-2

1806:09
CAM-1

1806:16
CAM

1806119
(AM-t

CONTENT

* Yooks real good *,

ahhh, you’re coming outta five hundred feet hug
plus twelve, sink is seveir.

[seund of ciick]

Tights {on).

AIR-GROUND COMMUNICATIONS

Tine &
SOURCE CONTENY

1806:04
USA2858  clear to land,

180608

WNGW5077  tower wings west 5072 {s ready for
take-off,

1806:13

LAXTHR wings 50727

1806:15
WNGWS072  affirmative,

1806:18

LAXTHR wings 5072, are you at forty seven or

full tength?

1806:70
WNGW5072 we're at full length,

i806:21
LAX THR ok,

86




THYRA -COCKPLY

1N &
soumey CONTFNT

1806:39
CAM-7 *ox

1806:57
CAM- 7 [unintelligible remark)

1806: 5%
Cm [sound of impact]

A1R-GROUND COMMUNICATIONS

TIME &

SOURCE CONTENT
180626

LAXTHR hold short.
§806:27

WNGW5072  roger, holding short,

1806:30
LAXTHR wings 5072 say your squawk.

1806:133
WNGWS072  forty six fifty three,

1806:46

WNGW5212 Tos angeles tower wings west 5217
With you on a visual for {wo four
right.

1806:55
LAXTHR swal2h taxt in to positien and hold
runway two four left.

1806; 58
SHAT25 725 position and hold two four 1eft.

L&




11,
12,
13.
14,
1i5.
1s.
i7.
18.
ig.
2G.
2l.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.
32.

18,03,900,
18,03.01,
18,03,¢02,
18,03,03,
18,03,0%5,

18,03,10,
18,03,20,
18,03,21,
18,03,23,
18,03,23,
18,03,2%,
18,03,37,
18,03,37,
18,903,39,
18,03,41,
18,03,42,
18,03,43,
16,03, 44,
18,03,44,
18,03,45,
18,03, 48,
18,03, 49,
18,03,52,
18,03,59,
18,64,00,
18,04,02,
18,04,12,

18,04,35,
iB,64.44,

18,04,459,
18,053,098,
18,05,11,

S8
APPENDIX D

CVR/ATC RECORDED DATA CORRELATION

PERTINENT CVR TIMELINE TRANSMISSIONS, 1803:00 - 1805:20

LAXTWR

SKW5€E9
CAM-2
camM-1

* we're cut of four...
right.

{message)

-

usa 1493 thanks for your help. Contact los angeles towe:
one three three point niner at romen. good nighi.
thirty three nine good night.

gear gdown.

alright you gave the three bells.

yes I did,

[sound similar to that of landing gear being extended;
ok ah start switches are continuous, recall both checked.
skw 558 at forty five we'd like to go from {this point:.
speed brakes still working {for a living!.

alright.

skw 565 taxi up to and heolid short twe four lefr.

gear checked?

down. .

roger hold short.

.-three green.

alright.

flaps {goin’}! cne.

{sound similar to that of a flap lever actuation:?

* flaps *.

{sound similar to that of a f£lap lever actuationi
five.

[scund similar to that cf flap lever actuation)
[continucus c¢licks through approach similar to
stabilizer trim actuaticns]

usa 1493 {inside of) Romen.

s§kwd€9 taxi in position and hold runway two four lef:
traffic crossing cown fielgd.

ck two four left positicon and hold skw369.

thirty green light detent.

alright. gear, f£laps, landing clearance remains.


http:18,05,.11
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18.04,44,

iB. 82,49,
18,9%,09,
18,058,131,
18.05,28,
18,035,401,
18.405.52,

18,725,535,
18,985,875,
18.0£,358,

=
=

18,098,018,

18.06,1%,

§_.TS_ 5%

I8,.T5,0%,

160

PERTINENT CVR TIMELINE TRANSKISSIONS, 1804:40 - 1807:00

LAXTWR SkwS69 taxi in position and hold runway two four left
traffic crossing down field.

SXWSE9 ok two four Ieft position and hold skwd86.

Cax-2 thirty green iight detent.

CaM-1 alright. gear, flaps, landing c¢learance remains.

RDO=-1 usa 1493 for the left side two four left.

TaM-1 out of a thousand feet s,

LAXTWR thank-you. usa 1453 cleared to land ruaway two
Iour lefz.

RDO-1 cleated to land two four le=ft 1453,

CaM-~2 * ioccks real good *.

CAX-~1 akhh, vou're coming outta Live hundred feet bug plus
twelve, sink is seven.
CAM Isocund of ¢lick]
Cam-2 lights Jomi.
? * o
oaw.-? funintelligible rexmack]
cax» iscund of izpacti



http:18~O5.1l

101

85 WWHH -] ween i o _ .m “

. H i . i . o ! |
a: ! w0t E o onom. :
v L} m T _— “

! RS N

o it P WY

' a . .

[ “ ’ 1l |

1 . m_

y P oo

it LIS | .

7 B ¢4 LML Xy
| 1% o
i ) 1. . . .
u | [ _ !
' h i . ! Hdvxv
iR m
PO 3t | pegMIS
R 8 .
i1 .t
[ i 1 , :
I wmm_.a:
14 by Lo .
R
o b GhTMnS
S Pl
o i
] ! _ SZeyms

A

Lol zoing
N A

. ' o

M ! WIS WA
i ! [

: | |

! M gsezysn
: I |
L eeosmanm
' } L
b W 2125 MINM
i i |

Transmasron Sous ces = CY R Transeripr



102
APPENDIX E
ASDE EQUIPMENT OUTAGES

Information regarding LAX ASDE equipment outages was obtained from
a review of AF Facility Maintenance Logs, FAA Form 6030-1, for the period
between February 1, 1989, and February 8, 1991.

The acronym OTS denotes that a particular niece of equipment is out
of service. The acronym RTS denotes that the eguipment has returned to
service.

—RATE ~ TINMES  QUTAGE

02-05-89 2110~2115, Ch B ©OTS
02-07-89 0830-0945, OTS

02-20-89 1350-1958, Ch B OTS
03-05-8% 0900~ oTS

03-06-89 ~-1815 RTS

03-24-89 1925-1930, Ch B 0TS

1930-2005, North ASDE ocut of alignment

04-11-89 1730~ Ch B 0TS

04-12-89 ~1500, Ch B RTS

04-2€6-89 1950-2005, Ch 3 OTS

05-03-83 1350~ 0TS, Antennaz gearbox failure
05-10-89 ~1341, RTS

05-13-89 201&-2045, 0TS

05-~-14-89 0200-1830, OTS TWR CAB Control Fanel
05-16-89 0800-091&8, Ch B OTS

05-22-89 2000-2130, OTS

05-25-89 (0900-1040. Ch A OTS

05-30-89 2010~ Ch A OTS
05-31-89 -1340 Ch A RTS
06-02-89 1020-2205, Ch A OTS
06-11-89 2050- OTsS
06-12-89 -2135, RTS
06-13-89 0722- OTS
06-22-89 -1548, RTS
06-27-89 1338-1455, OTS
07-09-89 0235- 0TS
07-10-89 -2025, RTS
07-23-89 1530- Ch B OT§
07-24-89 -2130, Ch B RTS

67-25-89 2122-2207, OTS
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DATE TIMES QUTACE

02-05-89 21190-211%, Ch B OTS
02-07-89 0830-0945, 0TS
02-20-89 1950-1958, Ch B OTsS
03-05-89 0900~ 078
03-06-89 -1815 RTS
03-24-89 1925-1930, Ch B 0TS
1930-2005, North ASDE out of alignment
04~-11-8B9 1730~ Ch B 0TS
04-12-89 -1500, Ch B RTS
04-26-89 1950-2005, Ch B 0TS
05~03-89 1350~ CTS, Antenna gearbox failure
05-10~89 «~1341, RTS
05-13-89 2018-2045, OTS
05-14-89 0200-1630, OTS TWR CAB Control Panel
05-16-89 0800-0%18, Ch B QTS
05-22-89 2000-2130, OTS
05-25-89 0900-1040, Ch A 0TS

05-30-89 2010- Ch A OTS
05-31-89 -1340 Ch A RTS
06-02-89 1025-2205, Ch A OTs
06-11-89 2050- oTsS
06-12-8¢ -2135, RTS
06-13~88 0722~ . oTs
06-22-89 -1548, RTS
06-27-8% 1338-1455, 0TS
07-08-89 0235- OoTS
07-10-~89 -2025, RTS
07-23-89 1530~ Ch B 0TS
07-24-89 -2130, Ch B RTS

07-25-89 2122-2207, OTS



08-15~89
08-16-89
08-17-89
09-10-89
10-23-89
11-26-89
12-03-89%

12-10-89
12-28-89
01-03-90
01-04-90
01-11-90
01-26-90
01-30-30
01-31-90
02-01-90
02--05-90
02-06-90
02-12-90
02-14-90
02-15-90
02-19~-9C

02-24-90
02-25-90
12-26-90
03-01-90
03-05-90
03-06-90
£3-18-90
03-19-50
03-21-90
03-23-990

03-24-90

03-30-90
03-31-90

04-01-590
04-02-90
04-21-90
04-23-90

04-28~90
04-29-90

05-01-50
05-22-90
05-24-90

200C-
-1105,
0710-0730,
1945-2010,
2020-2030,
1723-1742,
is00-2218,
1800~

2050-
-1006,
1921-1630,
-0830,
0850~
-0900,
0640-1255,
1045~
-0841,
1210~
-0725,
0540-0600,
2143-
-0811,
1845-1850,
2100-2154,
19¢0-
-140G6,
1145-1222,
1345-
-1110,
1300~-1333,
1800~
-0125,
1709-1717,
0600-1740,
0200~
-0730,
2120-2156,
1850~
-1230,
1850-
-1100,
2120-2140,
2315-2400,
1530-1545,
1740-1853,
2050-1621,
-0921,
2018-
-1545,
15¢60-1519,
2020-2050,

164

Ch B OTS

Ch B RTS

0TS

OTS

Ch B 0TS

Ch B 0TS

OoTs (Ch a)

[unable to determine when Ch B RTS] possible
RTS on, or as late as, 01-02-90 @ 1220.

0TS

RTS

OTS

RTS

OTS

RTS

OoTS

CTS

RTS

oTs

RTS

Ch B OTS

0TS

RTS

0TS

oTs

OTS

RTS

QTS

Ch B 0TS

Ch B RTS

OTs
Ch
Ch
Ch
Ch
Ch
Ch
Ch

0TS

RTS

QTS

OoTsS

OTS

RTS

0TS

Ch GTS

Ch RTS

North Display 0TS
North Display RTS
Nerth Display OTS
Ch A CTS

ASDE Control Box in Cab-stuck button
0TS

0TS

RTS

OTsS

RTS

Ch A OTS

0TS

PPy
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05-25-906 2240-2308, Ch A OTS
06-04-90 20i8-2127, Ch B OTS
06-11-90 2030-2650, OTS

06-23-90 2030-2045, Ch B OTS
06-26-90 2050-2116, Ch A OTS
08-11-90 1234-1240, Ch A OTS
08-11-90 1942- Ch A OTs
08-13-90 1751- Ch B OTS, ASDE 0TS
-0950, Ch A RTS
08-20-90 -1400, Ch B RTS
08-21-90 1938-1935, 0TS
09-03-90 1952- oTsS
09-04-90 -1740, Ch B RTS
05-10-90 ~1125%5, Ch A RTS

1850~-1947, 0TS
09-24-90 2045-2115, 0TS
10-05-90 0640-0740, OTS (Map Alignment)

11-05-90 0015- Ch A OTS
11-29-990 -1542, Ch A RTS
11-30-90 1602- 0TS
01-16-91 -1719, RTS

01-18-91 1825-"'->(FAA Form 7220-4) ASDE channel A OT5 on south
side indicator. Due to this, DEU will not operate
either side (North & South). Channel B ASDE OTS
on south side, targets too weak to be useable.

£01-19-51 00Dl--->{FAA Form 7230-4) ASDE Channel A OTS on south
side indicator, DEU will not operate either gside,
channel B ASDE OTS on south side, targets too
weak to be useable.

0923-~->(FAA Form 7230-4) Radar {maintenance) reminded of
ASDE problems.
1535--~>(FAA Form 7230-4) ASDE north side RTS, channel A
north side weak but useable.
-1515, Ch asB/North Display RTS/South Display OTS.
1630~—->(FAA Form 7230-4) ASDE OTS, maintenance advised.
01-20-9] Q0Q00}-—->(FAR Form 7230-4) ASDE OTS.

265Q--~>(FAA Form 7230-4) ASDE channel A and B RTS.
Display on both scopes remains 07TS.
1443--->(FAn Form 7230-4) Radar technician has wocrked on
ASDE today, however it remains OTS.
2305--->{FAA Form 7230-4) ASDE RTS.

01-21-931 1700-——>(FAA Porm 7230-4) ASDE OTS.
2251 0 -3 {FAA Porm 7230-4) ASDE south side ©TS.

1255-——>(FAA Form 7230-4}) ASDE OTS.
1710--->(FAA Form 7230-4) ASDE north side RTS, both
channels work.

2 pates and times shown underlined indicate information

obtained from LAX ATCT Daily Record of Facility Operations, FAA
Form 7230-4.
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1734--->{FAn Form 7230-~4) ASDE north side OTS.
1756-==>(FAA Form 7230-4) ASDE north side RTS.
2230--->(FAA Form 7230-4) ASDE north side OTS.
01-23-91 000l--->{FA2 Form 7230-4) ASDE 0OTS.
0050--->(FAA Form 7230-4) ASDE north side RTS.
1135-~->(FAA Form 7230-4) ASDE RTS, south side indicator
0TS, maintenance advised.
1750-1758, 0TS
2230-2400, OTS

-24=9 ---5{FAA Form 7230-4) ASDE OTS, unusable because
north ASDE map misalignment and south ASDE is
QTS.
01-25-91 Q0001-——>{FAA Form 7230-4) ASDE OTS, radar (maintenance)
aware.
1351-—->(FAA Form 7230-4) Scuth ASDE RTS, both channels
RTS.

01-26-91 0001--->(FAA Form 7230-4) ASDE on north complex OTS.
01-27-91 Q0Ql--->(FAA Form 7230-4) ASDE on north complex OTS.
1713--->(FAA Form 7230-4) ASDE OTS.
1730--->(FAA Form 7230-4) ASDE south RTS.
i-28-91 00l~—->(FAA Form 7230-4) ASDE north complex OTS.
060Q-~~~>(FAA Form 7230-4) Losing targets intermittently
ASDE channel B,
1357-—->(FAA Form 7230-4) ASDE channel B RTS (south
side}.
0]~29-9] 000Q1l-—->(FAA Form 7230-4) ASDE north complex OTS. ASDE
B channel QTS.
01-30-S1 0001--->{FAA Form 7230~4) ASDE north complex OTS5. ASDE
B channel QTS.
0900~-->{FAA Form 7230~4) ASDE OTS for schedule
maintenance (Change Gearbox).
151Q0-==>(FAA Form 7230-~4) Scuth ASDE complex ASDE RTS;
north complex OTS, channel B RTS.
-31-9 -—=>{FAA Form 7230-4) ASDE north complex OTS.
0630~~->(FAA Form 7230~4} ASDE Ch B QTS.
0757--->(FAA Form 7230-~4) ASDE Ch 3 RTS.

02-01-91 Q0Q]--->{FAA Form 7230-4) ASDE north complex OTS.
2300~ Checked operation of ASDE, operation normal.
2320~ AF Radar Technician checked with ATCT ATM

to see if he wanted any assistance from
radar regarding the accident (certification
cf ASDE). ATM replied negative.
02-02-91 0001--->(FAA Form 7230~4} ASDE north complex OTS.
1010-1040, Commenced and completed certification of ASDE
after Talking with and at the request of the
ATM a3nd the AF Sector Chief.
02-03-91 0001--->{FAA Form 7230-4) ASDE north complex OTS.
1845~ Working on north ASDE display.
-2300, Necrth ASDE display RTS.



02~-05-%1

02-06-91

02-07-91

-1015,
~1023,

-0035,

-1033,
-1816,
-1852,
~-0859,

-1058,
-1235,
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ASDE OTS/due to antenna gearbox leakinc.
{Replaced gearbox).

It was determined the ASDE antenna

rotation is slower than normal (72 RPM versus
normal 144 RPM).

In reference to 05/1023 2ntry, AFS manager,
Western Pacific Region and Headquarters
personne; state that is okay to certify
zhe ASDE with a slower antenna sp2e¢d of 73
REM.

ASDE RTS.

Ch B OTS.

Ch B RTS.

Advised by air traffic of map linearity
problem on north ASDE display. After
discussion with tower, they agreed that
display was useable and air traffic would
like to continue using it at this time due
to weather. Display will require downtime
to check.

ASDE OTS. Released for maintenance on tower
displays.

ASDE RTS.
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APPENDIX F
SUMMARY OF MEDICAL HISTCRY OF COLIN F. SHAW

NATIONAL TRANSPORTATION SAFETY BOARD
OFFICE OF AVIATION SAFETY
WASHINGTON, DC 20594
APRIL 10, 1991

SUMMARY OF MEDICAL HISTORY CF COLIN F. SHAW, JR./1

July, 1984

Captain Shaw reported the use of phencbarbital and
probanthine during the previous six to eight years for peptic
uicer dissase, to his personal physician. Phenobarbital had been
prescribed by another unknown physician for gastrointestinal
problens. Physician’s notes state: "The patient does adrit to
drinking 4-5 cans of beer daily.™®

June, 1985

The personal physician prescribed phencbarbital (unknown
guantity of 15 mg tablets) to Captain Shaw for a conditicon later
descriked by the prnysician as "spastic colon™, secondary to 2
feeiing of apprehensicn. The physician's notes state: “going to
treining for new airplane”.

February, 198%

A prescripticn was issued by the personal physician znd
filled for phensbarbital {40 15 mg tablets) for the same
condition. {(This prescription viai was discovered in the
Captain’s flight bag following the accident.)

August, 19%0
A prescrirticn was issued by the Dersconal physiciar and
el for phenoparbital (30 15mg tablets} for the sazme

An examination of Captain Shaw's applications for Fha
medinal certificates from 1973 to the date 5f the accident
applications} revealed that Captain Shaw never reported a
castrointestinal illness or the use of phenabarbital! to his
Aviation Medical Examiner on the applicatiens.

~
LY}
d

An examination of the records of the medical insurance
carrier under which Captain Shaw was covered revealied that
Captain Shaw had submitted no c¢laims for pirescription benefats
for phenobarpital prescriptionts ke had received.

1 With respect to the use of phencbarbital


http:CO:1dit.ic
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APPENDIX G

FACTUAL SUMMARY OF AIR TRAFFIC CONTROLLER MEDICAL RECORDS

MNASTONAL TRANSPORTATION SNFETY BOARD
IFFICE COF AVIATION SAFETY

Sasnington, D.C. 20594
April 22, 1991

FAC AL _SOMMARY OF ATR TRAFFIC CONTROLLFR MEDI(AI RECORDE

A.  NOCIDENT

LOCHRTION:

DATE/TIME:

ATRCPAT:
OPERATCR:

ARCRATT:

OPFERATOR:

B. REVIERER

ics Angeles Imterpational Adrport
los Amgeles, California

February 1. 1991, 1807 PST

USAir Flight 1493, B 37-30C
rtaair, Ime.

Skywest Flight £5¢%, Falrohiid sa-il-
Soywest Alriines, Inc.

Sanes wW. Damaher, hief, Operational Factors and Homan Performanxce
nvision, NISE

C. STMART

On April iz, 1951 at FAA Healpuartews in Washington, D.C., the
mdersignad reviewed FAA medical records of foor ATCs persomel who were o
2oy o the control tower at ios Angeles Irtermatiomal Adrport at the tire of

the sublect accident.

duzy positions in the tower at the time of the adident, were as

Francita Vandiver
Sheri Rrslanian

Area Sperviscr (AS)
Groomg SomTon TWwoe (G2

Eiliot Bramm Clearance Delivery One (D15
Robin Wascher local Comgol Two {L0Z;

e Individuals wvhose reccrds were reviewed, angd their

Ly -
o dets L.

FRA medical records of the abuve-mentionad Vandiver, Arsianian and Bars
contained e entries to indicate amy abncrmal phySical, physiclogical, oo
povehological comditions. All three of these individuals reportediv had

viszal acu

N
Al
-

thelr most recent aviation medicel e@Enminations.

of 20720 uncorrected — bhoth near and distant vision -~ on

FAA mpcdical Tecords of Robin Wascher contained a copy ¢f her militar,
medizal records covering her service with the U.S. Air Force for the pericd
April 12, 1971 to July 27, 1%77. She served initlally {until April 1875 as
a demtal sprecialist and thereafter as an 2ir wraffic cntrol specialist.


http:alx:rve-.Qe
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Her military medical recoyds irdicate that on July 311, 1577, Ms. Wascher
consuitad an Adr Force flight surgeon ad reported that, as a result of her
rea~tion to the recent deaih of her paremts in an airplane accident, she was
incaparie ©f comtrolliing traffic safely. Followeing this peeting the flight
surpeon recrdec a diagnosis of *Situational Reaction, Acrte, Adult,™ and
morouncad™ her, thas praiibiting her from performing hes AIC Grties. The
records shoe that, on July 18, 1977, she consulted with a secord military
flight siogaon whe recomended:  "Psychiatzy Jonsalt.™ Then on Julv 26, 1977,
M5, Wascher was secm: in a military mental health clinic by its Chief of
Clinjcal Social Work. The record shows that 2 report of the consult was
wepared. On the next day, July 27, 1977, she was given a separation
phosical exazination. The examimation recced imdicated she was qualifiad for
*world wide duty and separation.” The records also indicated she was given
an Honorarle Discharge I the Adr Foroe on July 27, 1577. At this tine she
had oorpletad approxdmately 17 moxths of a sin—vear enlistment.

¥, wascher’s FAA medical recoceds indicate she entered on duty s.ith the
TAA on Fexxruary 28, 1982 as an air traffic comtrol specialist. The Fad’s
sukbsepeent roceirt and reviaw of her military medical raocris proepted its
Of<ipe of Aviation Madicine o reguest M. Wascher to wderno pevchivlogical
an peechiatric evaluations as a2 condition of cortirwed egployment.
Following these avaluatisns, psycduatrist Bart Pakotl, M.D., of FAA'S Cffie
of Aviatice Madicine reported In a mesorancar dated April 7. 1883 tD the
flir sogaon of Ms. Wascher's parestt FAR crganization that there was "...
no evidence of sufficient peychopetholagy € e o a7y determination that
*nis applicans waadls be padicallv ungaaiified for awr troffic conol wenk.™

¥s. Baghey's FAA medicel records contained no f[rther ertries on this
m|Tier o other inforration o indicate ay inmability to meer applicabkle FAA
redical stardards. Her medical reccrds rdicate that she has worn classes
sinoe I%6F o oorTact IoT defective distant vision., Her jatest aviation
mec:icel exauinaticon forn wxicated she regoires ortective lenses Iog alstans
vision., BHer oorrected distart wvisior was reparted as 25718,

o ADTI 1Z, 1991, the TRA'S Actug Federal Alr Sogeorn, Jonm Jordan,
.2 vas asked by the Sxlersigred about the FAA'S Gorent policy Iegarding
thelr review of price military madical reecmyds of ATCS applicarts.™ He
Indicated that FAR changed Its pojicy aboul W0 years ago and began requiring
the review of amny such rexrds pritr o a person’s epioyher as an AT
specialist.,  He saild this polilcy remains In effect at this tire.

‘xmes w. Daraher

;}
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APPENDIX H
EXTRACT OF FAA ORDER 7220.2A, OPERATIONAL POSITION STANDARDS

(A 7220.2A
A Toraponzean Operational
prictoiing Position Standards

September 27, 1589 Prepares By: Air Traffic
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Chapter 1. GENERAL

1-1 PURPOSE

Thus order establishes the procedures that wre 10 be ueed for Operating the positions within Adr Traffic {(AT)
facilines. The procedures contained within this order document how the positions are © be operated and, in
conjunction with FAA Orders 7210.1C, 7110.65, and 7210.3, will be the basis for performance evaluation,
training. and certification ARl personne! operating positions in AT facilities shall use the Facility-level Oper-
atonal Position Standards (OPS) wrinen as instrucied in this order. The Air Traffic Manager is responsible
for provading current Facility-level OFS 1o the persoane] opersting the positions within the AT facility.

This order comxins Nationa! OPS tha apply 1o all facilities and instructions thot shall be used 1o write
the Faciliry-level OPS. The instuctions sperify how to include in the National OPS those details spplicable
m:.bcopcraaono‘uchmrorpoﬁm within an AT facility. In this way, OPS are applicable to positions
differing with respect to local or specific configurations and interposition relations,

The implemenaton and contirmed use of the procedurss contained in this and other orders will standardize
the operation of the positions in AT facilities and provide the user with a constant, predictable level of service.

7 Note.— I oy procedunes i this onder e foond © corfhicr with the yequiremnenss of Orsers 731010, 735065 or 72103, #e
mofmmmmwmnﬁuunﬁ:wmumimmmunﬁx
Manager shal nocfy Ax TrafSc's Procsdzres Drvision (ATO-300) of the desails of e confher.

1-2 DISTRIBUTION

This order is distibuted m all Air Traffic facilities, © selecied offices ' Washington Headquarters, Regional
Headguaners. the FAA Technical Center, snd the Asronaytical Center, and o all Imemnarional Avistion Field
Offices. Also. copies are sent w General Avistion, Air Camrier, and Flight Sundards District Offices and o
the imeresizd aviation public.

1-3 CANCELLATION
Order 7220.2, Operadional Positon Smndards, daed §2V/88, with its subsequer: changes. is canceled.

1-4 EFFECTIVE DATE

The cffectve date of this onder is September 21, 1985, for those facilities completing implementation of
OPS for e firm time. For those facilities having already implernczzed OPS. the changes specified in thus
omer become effective on January 11, 1990.

15 BACKGROUND

Cperadona Position Sundands have been developed o define the operwion of positions in AT facilities
ic encugh dewdl thar what is 1o be done 10 operate the positions is clezr. The use of this order to operats
the posiions will reselt in the standardization of posinion operation {(each person will operate the position in
2 sumilar manner), consigten: faining (A MSTUCIors will peach the Swme procedures), and objective perform-
ance evaluafions (the sandanis will be defined). Prior procedures used for position operation, taining, and
perfommancg evaluation were not consistemt and caused service o the user 0 vary with the oTson openting
the posinon.
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TX202A V210

1-6 EXPLANATION OF CHANGES

Some of the requirements for combining the National OPS with Facility-level Details 0 form Facility-Jewil
OPS have besn relaxed, in order to make it easier for facfities to poine and istridate the OPS muaterials.
The major changes are &s foliows:

& PARAGRAPH 3-8 FORMAT FOR FACILITY-LEVEL OPS. Note (3-8a NOte.—) permits printing the
Facility-level OPS document so that the text of the Nationsl OPS appears only on the left-hand pages and
the required Facility-level Details appear on the facing, right-band pages.

b. Paragraphs have been renumbered and paragraphs reserved & the end of each section, in order 1o pemmit
additions 1o the sactions, if required either st the fncility or nxtional Jevel,

¢ Page cumberning has been changed to identify both chapter end section.

4. The required Facility-levei Details include some which may be made mtachmenss to the Facllity-level
mmmwﬁcmmwhmxmmmsMMMWymm-
oiher required Facility-leve! Details.

mommmmmwmmmwmwa Ta.'ﬁ:ofc‘ommmpt:ru
paragraph 45: Chapter 29, paragraph 1; and Chaper 30, paragmph 39. Major changes were made in Chupres

11, paragraph 47: Chapier 14, paragraph 137; and Chupter 30, paragraphs 43 and 60,

1-7 DEFINITIONS

. Operational Position Sandards (OPS) are the unifonn methods of position operation which fequire Rand-
ardization of mstraction, certificaton, performance, &ix! evalustion

D. OPS Elements are the tasks required 10 operate the pozitons.

€. OPS Functions are identifiable pasts of an Element tha: describe what is 1o be done.

€. OPS Procedures describe how 1o do the Functions in an ordered series of xeps and are the actions speci-
fied for accomplishing the Functions.

@. Prerequisite Knowledge is the knowledge a person requires in order i perform the OFS Procedures.

f. Natonal OPS specify the OPS Procedures that shall be uzed © perform the Elements for operuing the
positions i &l facilivies, and they Esi the Prerequisite Knowledge that spplies to all facilities.
ﬁg].}Fa;mty-kdePSmDPSpmdumdbymefﬂityferopenﬁng:puﬁaﬂnworpwﬁmhm

t¥.

h. As used in tis handbook and in the OPS:

1. **Shail™ or an action verd i the imperative sense means a procedure is mandatory.
2. "Should’” means 2 procedure is rmoommendsd.

3. ""Ma2y" or “meed 1ot means 3 procedure is optiotal,

4. “Will”" indicates fumnity, nor & requirement for application of & procedure.

5. Singular words include the plural and plural words include the singuiar,

For furher definition of terms, consult the Glossary in FAA Orders 711010, 7110.65, 72103, e the Air-
man's Informarion Manual.

18 REQUESTS FOR INFORMATION
Questions perzining o this order shonld be dirscted o Air Traffic’s Procedures Division (ATS-300).

-8 AUTHORITY TO CHANGE TH!S ORDER
Changes o this order, must be approved by Air Tmffic's Procedures Division (A4T0-300).

1-10 thru 899 RESERVED.
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Chapter 2. OPERATIONAL POSITION STANDARDS

21 POLICY

Openstional Position Sandarls {OPS) mpecity in detall dow the tisks sssigned © 2 position shall be per-
formed in order © comply with reisted FAA orders. For exampie. the OPS for the Local Control posizion
gpecifies how the specialist shall perform in order 10 sdeure that the provisions of FAA Order 711055 sre
et Therefore, the OPS for each position are the basis for:

& De.clopmental and proficency oaining.

b. Position centification with accompanying proficiency levels.

€. Over-the-shoulder, antual, and othet performance Cviuations.

d. Supervisory actions and support.

2-2 SCOPE

OFS are provided for tasks or éuties directly relaied 10 position responsibilites.
2.3 FACILITY RESPONSIBILITIES

& The Air Traffic Manager shall be responsibie for ensuring that the requiremenis of this handbosk e
mc:in&:fxﬂity.hmmﬂr@vsmmumwmnmwmybml
the positions, the Air Traffic Manager shall ensure that all empioyees are sware that the OPS are dicective

b. Each supervisor shall be respensible for ensuring that the operation of sectors or posigons under super-
vision is in accordance with the Facility-leve]l OPS applicable 10 those sectors of positions.

€. Training on the Prerequisits Knowledge included in a Facliity-level OPS shall be completed satisfactonily
before commencement of on-the-job training (OJT) involving that OP3.

1. Evidence during OJT that the requirements for Preraquisizz Knowledge have not besn met shall reguirc
additional aining on the Prerequisite Knowledge and may result in saspersion of OJT ol the addivonal
training has been completed satisfactorily.

2. If the Prerequisite Knowledge chunpes ohile GJT is in progress, maining on the changed Prerequisize
Knowledce thall he compieied safsiactonily before continning OFT.

2-4 RECOMMENDATIONS FOR CHANGES

Recommendatons for changs; o this hanhook ghall be prepared and peoceseed in accordance with the fol-
Jowing procedure.

& Recommendations for changes to the OPS are 1o be pubmined in wrliing w0 the approprists employee
participation group (EPG).
hb.mmmmwmmmePSdWﬂmmnehmnumhﬁcMm

review.

€. The Air Traffic Mruger may comment on and then ghall subenit the recommended OFS changes © the
Regional Procgglures Brar s for review.

€. The Region may commert o0 and then shall sbmit the recomme:ded OPS changes © Alr Traffic's
Procedurss Division (ATP-100) for review.

& Air Traffic’s Procedures Division (ATP-100) shall inform the Air Traffic Manager of the response ©
the recommensied OPS changes.

25 OPS ELEMENTS
The Elements of ihe OFS are the tasks required 10 operatz the positions.
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& In this handbook, the Elemetis that apply to ofl positions i all faciliies are given as section headings
in Chapeer 4.

b. Beginning with Chapter $ in this handbook, the National OPS group the Elements according to positions,
Mentifying the Elements usually pesformed ar these posidons. The Elements are given a5 section beadings
in chapkers, where each chapter heading is the name of the position.
?M—hm(xﬂiﬁum&nﬁmmyhnf“tpﬁna&hhmnﬂhﬁhﬁh

25 OPS FUNCTIONS

& The Fimctions of the OPS are identifiahie parts of an Elemert that describe what is @0 be dooe.

b. In this handbook. the Functions are given as numbered paragraphs in sections, where each section head-
ing is an Elemens
3460 Nots. — In some facilities. certain Fonctions may be parformed a8 positions oty than the ones named in i handbonk See
33

2-7 OPS PROCEDURES OR PROCEDURAL STEPS

& The OPS Procedures describe how to do the Functions in an ordered series of meps. These procedun!
sieps are the actions specified for accomplishing the Functions.
B. In this handbook, the OPS Procedures are the details given in the numbered paragraphs begirming with

Chaprer 4.
2-T8 Note. — Tix fcilites provide some of the procedaal seps © e OPS wed 1© oparate e actua’ positions in the field facilisies.
Sec Chapicr 3.
2-8 PREREQUISITE XKNOWLEDGE
Prerequisiiz Knowledge is the knowledge 2 person requires in onder 1o perform: the procedural sieps in the
OFS. It is specific for each position, and it consists of knowledge that spplics to all facllines and that which
applies o the facility and 10 the specific position
& In this handbook, the Prerequisite Knowledge is fisied &t the beginning of each chapter, beginning with
Chapter 4.
b. Prerequisite Knowiedge includes, bt is not limited to, the following information:
1. Scparation minima
2. Airspace and airport 1ayout details.
3. Srrip marking.
4. Phraseology for opening and closing interphone conversations.
5. Phraseology for conducting radio communications, inchuding commect pronuncistion of keners and mum-
bers.
6. Opecration of the controls on equipment.
7. Aircraft characteristics and recognigian.
8. Reievar: sections and paragraphs in axjonal, cegional, and facility directives and in Legers of Agres-
ment
9. References given in the OPS Proceduns. as pecified in 2-§ snd 3-8,
€. Prerequisize Knowledge does not inclie e details for performing s single Function; s :h details sheli
be provided as OPS Procedures consiring of sequential procedural sieps for performing the Fuaction.

2-9 REFERENCES

& References are aids for remembering sections of paragraphs in this or other directives thar describe &-
tions critical o the safety of flight, where tiese actions are Dot applied under mormal circumstances &t the
sector or position.

b. In this handbook, 2 Reference is given immediately following the procedunal step 10 which it applies.
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2-10 HATIONAL OPS

A The Mitional OPS are the OPS as given inthis handbook, beginning with Chater 4. These National
OPS specify the OPS Procedures that shafl be used 1o perform the Eiements for operating the positions in
e} facilities, and they List the Prerequisite Knowiedge that applies to all facilities.

b. The Nstiona! OPS include requirements for adding the details o produce ihe Facility-level OPS for oper-
sting specific positions in the facility.

211 FACILITY-LEVEL OPS

Facility-level OPS are OPS produced by the facility for opersting & pamicular sector or position in tht facil-
ity. These Facility-level OFS specify the OPS Procedures that shall be psed 1 perform the Elements fur oper-
&ing & paicular sector or position in the facility, and they list the Prerequisite Knowledge that applies ©
that sector or position.

2-12 thry 899 RESERVED.
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Chapter 3. FACILITY-LEVEL OPS

3-1 REQUIRED FACILITY-LEVEL OPS

For each secior of position in the facility that performs any Element or Punction described in the Narional-
level OPS, a Facility-level OPS murrative shall te writien. This Facility-level namative shall inclade sthe proce-
dure/s for each Element or Function and a list of the Prerequisite Knowledge for perfonmning the procedural
steps. The Facility-level OPS shall also define the vertical and the 1steral boundaries of each operstional secior.

A If two or more sectors are operaied &5 & combined sector, the Facility-level OPS for the sombined secior
shall be the combination of the Facility-level OPS for the individual sectors.

b. If two or more individual positions arc operated a5 & combined position, the Facility-level OPS for the
combined position shall be the combination of the Facility-level OPS for the individual positions.

€. If a position named in the National OPS is opersted as *wo positions in the facility, each position shall
have its Facility-level OPS clearly mating which Elements or Functions in the National OPS ar 10 be per-
formned by which position in the facility. For example, if the faciliry hac an Assistant Local Control position.
the facility shail provide a Fagility-level OPS for the Local Control position and a separate Facitity-level OPS
for the Assistant Local Control position, both wgether including all the Elemems and Functions given in the
National OPS for the Local Control position.

3-2 REQUIRED ELEMENTS AND FUNCTIONS

Any Element or Function in the National OPS that refers 10 equipment used in the facility or 10 a service
provided by the facility shali be included in the Facility-leve] OPS.

3-3 DESIGNATION OF ELEMENTS AND FUNCTIONS TO SECTORS OR POSITIONS

&. The OPS Elements in Chapter 4 of this handbook shall be included as the opening Elements in each
Facility-level OPS to which they apply. For example, the Elements for Air Traffic Principles and Transfer
of Position Responsibility shall be included as the first two Elements in the OPS for all of the positions pro-
viding air traffic services, including the first-level and second-level supervisory positions.

b. The OPS Elements and Functions for & position named in the National OPS, begimming with Chapter
§ of ®is handbook. shall be included in the Facility-level CPS for the positions with the same name in the
facility, unless the layout of the equipment makes this impossible or the Element or Function applies 1o a
service that is never provided by the facilicy.

1. The Air Traffic Manager shall be responsible for ensuring the rearrangement of the equipment, &t the
eardiest opporunity, w allow the Elements an?d Funciions in the Facility-lovel OPS w0 be the same s those
in the Nasioral OPS for each comespondingly named position.

2. The only OPS Procedures 10 be deleted from the Nasions] OFS when producing the Facility-level OPS
shali be thos: given in Elements or Functions that apply o services never provided by the facility. In these
cases only, the Element or Function name shall be included in the Facility-leve! OPS, followed by the abbre-
viztion "*NJA,"" for *'not applicable.”

3. The only” OPS procedural sisps that may be delessd are those steps that are not sccomplished at the
facility because the 2guipment is no! installed. In those cases only, the step number or lener shall be included.
foilowed by the sbbrevizion N/A for not applicabiz.

€. If an Eiemen: or Function for a given position in the Natonal OPS is performed af a position with 2
different name in the facility because of the equipment layout, then the Element or Function shall be inciuded
in the Facility-level OPS for the differently named position in the facility, excepr as specified in 3-3d below.
The Prerequisite Knowledge applicable 0 the Element or Function shall be included in the list of Prerequisite
Knowiedge for the differently named position.
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d. Elements that include the need 0 make decisions for controiling air traffic shall not be assigned w the
Fligh: Data positions in centers and terminals.

3-4 FACILITY-LEVEL DETAILS REQUIRED

In writing Facility-level OPS, dewails applicable to the sector or position shall be sdded, as specified, wher-
ever the phrase *‘Facility-level Details Required” appears in the required Elements or Functions.

& The required Facility-tevel Details are specified foliowing each notation for *Facility-level Details Re-
quired.”” Al! of the details required to compiete the step in the OPS Procadure when working the position
shall be included. For example, *'Call (facility) via (method); wse (method) as & backup'™ requires inserting
the name of each facility that would be cafled in the step, the usual methods of commumicating with each
facility, and the methods o be used when the usual methods are not available; the siep in the Facility-level
OPS would appear as a list similar o the following:

**Call Los Angeles TRACON via GP376 voice line; use GP404 Line a5 & backup.

*Calj Southern Approach, Flight Data position, via GPM01 line; use GP1607 line xs a backup.”™

b. The procedural steps for the Functions in the National OPS apply w0 operations with the usual equipment
operating nornally. When adding the Facility-level Details, instructions shall be included on what 10 do when
the 2quipment malfunctions. If a backup is svailable, the alisrmative equipment or the altermative method to
use when the usual equipment malfunctions shall be written out in detail. For example, a backup method shall
be provided for outages of the Flight Data Entry and Printout (FDEP) equipment or outages of the interphones.
if no backup is aviilable, this shall be staud.

3-5 OPERATIONAL DETAILS NOT COVERED IN OPS

Some emergency Situations and unysual sipiations are not covered in the Narional OPS; procedures for some
of the commonly occuming esnergencies ane included. The Air Traffic Manager may include procedures for
handling some of the other emergency or unusual situations in the Facility-level OPS. The Air Traffic Manager
shall dircet that, for situations not covered i the Facility-level OPS or other directives, the person operating
the sector or position shall take whatever actions that person judges appropriate. First priority shall be given
10 the preser-ation ¢f life. The person iaking these actions shall inform the Air Traffic Manager at the earfies:
oppormumty.

3-6 ADDITIONAL FACILITY-LEVEL DETAILS ALLOWED

Provided that the National OPS are not modified or deleted, except as specified in 3-3b2 and 3-3b3, the
Air Traffic Manager m3y #uthorize additional Elements or Functions, or procedural steps for existing Fune-
tions, for any Facility-level OPS.

I.‘I‘thlem:nsonopcnﬁngequipmmtinﬂ:cNaﬁom}DPS:padfyd:miﬁzhummdmﬂmpsm-
quired for AT services. Additional tasks may be done by the person operaring the position or by mmmmznce
personnel, 2t the opkion of the Alr Traffic Manager. If the Air Traffic Manmager requires the person operatin
the position 10 perform these tasks. then the details for performing these tasks shall be included in the Fac:llty-
feve! OPS a3 additional procedural stenc in gppmpngg}v named Funcrions.

b. The Elements in :he National OPS for the positions that are not staff, superviscry, or managerial posi-
tions, but are operational positions in eenters, terminals, or Flight Service Stations. do not incluode statistical
data-collection tasks (such as the hourly traffic coun} or administatve duties, Such tasks or duties may be
assigned 1o one OF MOE Posilions at the option of the Air Traffic Manager. 1f the Air Traffic Manager requires
the person Operating 2 specified position w perform these tasks, then the denils for peforming these tasks
shali be included as additional procedural sieps in appropriately named Functions in the Facility-level OFS
for the specified positon.

3.7 MODIFICATIONS TO NATIONAL OFS PRORIBITED

&, Except 25 specified in 3-3b2. 3-3b3 and 3-3¢, G Naticnal OFS shall not be modified when including
the details 10 produce the Facility-level OPS,
3-7a Nots. — In making Uk Dansiton ko opersting secording 1o the required OPS, opevating methods previously wed in the faciliny
shall be changed as noeded to sonform ¢xastly with the Nations? OPS.

b. Facility-level Details shall not contradict or negate any of the requir * procedural sieps given in the Na-
ticnal OPS.
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3-8 FORMAT FOR FACILITY-LEVEL OPS

&. The Facility-level OPS shall be exact reproductions of the required Elemerss, Functions, and procedurat
#teps in the National OFS, with the fequired Facility-level Details inserted into the sequences Of procedurat
steps at the places indicated by the notztion *‘Facility-level Detsils Requited.” A description of what details
1o insent follows each nowtion.

382 Note.— Unsil firther nocice, the foliowing method may be uaed 1 produce the Faclicy-leve! OPS o imited e
priniing the OPS with the FacTity-jevel Dexils inserind intw the text of the Nasional OPS.

1. Place the text of the Natonal OPS only on the lefi-hand pages of the Facility-kevel OPS document
{as seen when looking #t the open document).

2. Prinz only one section of the National OPS on 1 single page. If 1 section is longer than one page,
print the succeeding pages as the next i=fi-hand pages. If the section is shoner than one page. leave the re-
ainder of the page blank.

3. Place the Facility-ievel Deuils 1o sian on the ngh-hand page facing the page in the Nacionzl OPS
wat specifies these details are required (except where the National OPS states that the details may be made
opendices o the docament). If a page in the National OPS contains more than one step requiring Vacility-
level Deiails, place the details in the same sequence as calied for in th: Natonal OPS.

b. The requirad Facility-level Details shall be sdded. whers so instrycted in the Natonal OPS, such that
the sequences of procedural steps given in the Natonal OPS are not altered by the addisons. The requirsd
Facility-level Deqails shall not be given as attachmoents  the National OPS, unless instucted © do 50 it
the National OPS, nor as references to other documents or handhooks.

€. The required Facility-level Details, where added, shall be preceded by the facility’s three leter jdemifier,
fallowed by 2 hyphen, followed by letters to identify the position. The position identifiers for the wwsr cab
positions, for axample, should te LT for Local Control, GC for Ground Conrrol, CD for Clearance Delivery,
GH for Gate hold. #nd FD for Flight Data. For centers, the secior identification should be used. For the termi-
nz] radar positions, AP may be used for Approach and DP for Deparure. If more than one Approach or De-
parmre position is ysed, 2 munber or lensr may be used © designate these positions.

d. If the Ajr Traffic Manager authorizes additions to the Facility-Jevel OPS, the additions shall be made
in such a way that the Elements, Functons, and procedural steps required by the National OPS are not modi-
fied or deleted, and the required sequences of procedural steps are not ahered.

€. Additions to the Facility-level OPS shall be made using the same formai 25 in the National OPS, with
Elements, Functions, snd procedura: =teps a5 defined in Chuspter 2.

{. The Prerequisite ~nowledge required for performing the procedural steps shall be lisied & the beginning
of each Facility-level OPS. The Prerequisite Knowledge shall include that listed in the National OPS and tha:
reguired by the additon of the Facility-level Details.

G- References shall not be included in the OPS Procedures of the Facility-level OFS, except for the fol-
lowing:

1. References already inciuded in the Narional OPS for the positon.

2. Sections or paragraphs in other facuiry directives thar describe actions critical o the safety of flight,
where these actions ane pot applied under nomal circumstances at the s&¢tor Or position.

f. The format for numbering peragraphs in ibe Nationa! OPS shall be usad for oumbering paragrephs in
the Facility-level OPS. For example, the Facility-level OPS for the Flight Data positions in Flight Service
Stations shall stan with paragraph number 4-1 and ren consecutively trough 4-2, 4-3, erc. for the Elements
from Chapter 4 of this handbook. then contirme with paragrzph number 11-1 and nun consecutively througn
1142, 113, eic, for the Elements from Chapter 11 of this handbook. The Facility-level OPS for positons
o&hert‘rmﬂme‘:}:gm Data positior.s in Flight Service Stations shall not nse the 11- paragraph pumbers.

L Similariys the formal for pumbering poges in the Nationsl OPS ghall be used for numbering pages in
the Facility-ievel OPS. The page numbers have three parts, showing the chapter, the section (with Prerequisite
Knowledge counted as Section (), and the page within the saction For examplc, the Facility-level OFS for
the Flight Data positions in Flight Service Stations shall start with page number 4-0-1 and run consecutively
through 4-%-1, 4-2-1, etc., for the Elements from Chaptar 4 of this handbook, then conrinue with page number
11-0-1 and run consecutively through 11-1-1, 11-2-1, £1c_ for the Elements from Chapter 11 of this hand-
book. The Faciliry-ievel Details will be inserted it the National OPS © form the Facility-level OPS, the last
digits of the page numbers in the Facility-lzvel OPS may not comrespond exactly with the last digits of the
page numbers for the same Functions and procedural steps in the Nationa! OPS.

T
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3-8! Note.— 1f the optional methad described in 3-8 3 Noie i used for producing the Faciliny-level OPS. then the pege saquences
for the Facthty-level Detaiis (on the righe-hand pages; shall be ghown by adding ¥ pesiod and
monbers in the Natona! OPS. For example, the Facility-Jeve] Dendls reciirad for pirngraph I1-
OPS shall s on pege 114-1.1 mnd conzinue (if neoded) on page 11412

3-9 CROSS CHECKING OF FACILITY-LEVEL DETAILS

& The Air Traffic Managers of facilities that have sectors or positions with interfaciiity interactions shall
coomtinate with each other 1o ensure that the Facility-level OFS are compatitle among the facilites for the
pcedonal sieps iavolved in each imerfacility inleraction These faciliies would include centers, terminals
wwer cabs, TRACONS, Flight Service Stations, and miliary air traffic facilities.

b. For sectors and positions within a facility, the Facility-level OPS shall be compatible for the procedural
sieps involved in each inirafacility imeracion. For example, if coorfination is required between two positions,
the procedural steps for both sides of the coordimation shall be given so that the two Facility-level OPS, aaken
12gether, cover the required coondination complesely.

3-10 METHODS FOR PRODUCING FACILITY-LEVEL OPS

8. Any method suitable for producing the master documents for the Facliitv.jevel OPS may be used, provid-
ing that the copies made from the masiers for distibution o the operating persomne! am legihis and casdy
readabie. For example, printed materials may be cut and pasizd, or materials may be reryped.

b. The Facility-level OPS shall be compitie documerus with the Prereguisiie Knowledge listed & the begin.
ning and the Functions and procedural sieps in the correct segoences within the Blemenls, as given in the
Naional OPS. The required Facility-level Details shail not be added out of seguence a5 amachments or abbre-
viated 2s references 1w other documents, unless so instucted in the Nadonal OFS.

3-11 CHANGES TO FACILITY-LEVEL OPS

Authorized changes 10 the OPS Procedores or Prereguisiie Knowledge shall de made by producing new
pages for inssrion i the Facility-level OFS.

2. The new pages shall be dated and lzbeled as a2 mumbered change, with consecutive changes numbered
consecutively for each Facility-level OPS.

D. The changed mazerial shall be marked as indicated in Chapter 8 of FAA Order 1320.1. FAA Dimctives
System.

3-12 DISTRIBUTION OF FACILITY-LEVEL QPS

&. Copics of the current Facility-level OPS shall be avallabls o each person who Operaies the sectos or
positions. A copy of the curment Facility-level OPS shal} be svailable for ready reference xnd easily sccessible
by the persomne! operating th: sectors or positons.

b, Each change 10 a Facility-level OFS, except for sditorial changes, shall be briefed to each person who
operates the relevant seciors or positions.

313 thru 59¢ RESERVED.
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Chapter 22. CLEARANCE DELIVERY
22-1 PREREGUISITE KNOWLEDGE
The Prrequisiie Koowitdge mguirements for performing e Qeamance Delivery functons i mower oabs
st21 he satisfied as follows:
& The specizlist shall have met one or mors of the folowing qualificanens:
i. FAA Acadersy Termina! graduats.
2 Previoss qualiSoaion o perform Qlearancs Delivery functions in & tower cab.
3. Sgooessfal completion ©f Sewion 1 of Texminal Seif-Smdv Toorse SSO27 (o0 Al Trafho Assisamy
{ATA)Y Coarse 550377, Geamance Delivery, &8 regeired by Termind instroctiondd Program Guide TP 12
i

b. in addition. the specialist shall have sncossefally cormpistad e Ty progam deveioped by the fasitiny
i accordance with Secsion 2 of Temminal SE8Sndy Coumse S5027 (o7 Adr Traffic Assisant (ATA)Y Course
55037, Clearznce Defivery, ay eguind by Termiual Insirocdone! Progsaes Suide TP 12-0-1. This progma
$5a0 be compinted a1 the faciliny whers the speciahie will be performing the Clearance Delivery Sunctions.
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Section 2. RECEIVE, FORMULATE, AND ISSUE CLEARANCES/
INSTRUCTIONS

22-10 RECEIVE CLEARANCE REQUESTS
a. Upon receiving a clegmancs request, SCan sirips 1o determine iff fighn plan is available.
b. If the fiight plam is Dot avsiiabie:
1. Regoest the Sighe plan from Flight Das, or
2. Reguest the aecessary information from the pioe
3. I 1. of 2. cannok be accomplished, nstruce the pilot 1o file/refile the flight plan
€. Exsgre clearanceimfcamaion has been coered into the Automazed Radar Termingl Svstem (ARTS).

22-11 FORMULATE CLEARANCESANSTRUCTIONS
& Ensure that the foliowing items are included in an IFR/VFR-ontop’SVER/TCA clearance:
1. Ajrcraft idenpification
2. Cezrance Emit
3. Deparoere procedure/Sandard Insmmzent Depasture (SID).
4. Rowne of flight.
5. Aitpde.
6. Departze freguency.
15-Yisk Faclltylevel Details Required. — Lix depermre Secoencies.
7. Trapspondzr code when reguared.
b, When issming Extrecticns. mciude the following:
1. Deparnure frequency,
2. Transpooder code when required.
22-12 ISSUE CLEARANCES/AMENDMENTSINSTRUCTIONS
& When issuing a dearancefamendmentfinsmuction:
i. Speak x¢ 2 Tee That i consiveem: with copving de formation
2. issor the cieamncefamencmers/insirocson in the proper fommat using prescribed phrascoleogy.
3. Issoe Jeparmire TESUICICDS. CiZara s void tmes, or reliegse Hrmes 55 necessary.
I After issuing 2 deatanco/amendmentAnstraction:
1. Snsym cearmncs/amendmeninsouction has been received by either 3 pilor acknowiedgement or & cor-
et Tesdiack
2. Mak the Sighn progress saip w Dadice the Clearance/amendmentfinstraction has been issoec.
3. Forward e fight progress suip 1o the aporopiize position.
221253 Faclity-level Detalis Required. — Iosery G approprine Suciliny positons © wikch Sighs progress scips shall be forweni=d

22-13 thru 17 RESERVED.
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Section 4. ISSUE GROUND MGVEMENT INSTRUCTIONS

23-28 ISSUE GROUND MOVEMENT INSTRUCTIONS

Iysue ground movernent instrucions using proper radio massage format in concise and easy-to-understand
s

& Issue unrestrisied taxi insvructions when o sircraft will proceed without resiriciions to an assigned take-
Off nzway.
Phraseology:
TAX] TO RUNWAY {runway number).
TAX: TO RUNWAY (rumway number) VIA (taxiway or detziled route, if necessary).

b. lssue unrestricted ground movemesn mstructions when the arrcrafivelicle will procesd without resuic-
tions © & Jdestnation poin: other than an assigned takeof! nunway.
FPhraseolon
TAXIPROCEED TO {(destination).
APPROVED AS REQUESTED.
CONTINUE TAXIING ACROSS/VIAJON (runwayflaxiway).

€. Issue reswicted axi instuctions when it is necessary to hold the xircrafi shon of the assigned wakeoff
EnwWaN .

i. First specify the assigned takeofl renway. followed by mxi instructions if necessary, and then siale
the hold shon instructions
Phrasesiopy
RUNWAY (number). TAXVPROCEED VIA (rove if necessary), HOLD SHORT OF (runway number}.
RUNWAY (oumber), TAXIPROCEED VIA (outs if pecessary), HOLD SEORT OF (location).
RUNWAY (number), TAXLPROCEED VIA (route if pecessary), HOLD ON (taxiway. nunup pad. location).
2. Add the reason for the held shon insrucuons if necessary. )

Phraseology:
TRAFFIC (rafiic mformaton).
FOR (reasom;.

€. Issue resmicied ground movemen: instructions when & 3 pecessary 0 hold or restrict the ircrafipvehucie
& oy poire due o waffic or other operaticnal considerations.
Phraseology:
HOLD FOR (reason;.
FOLD POSITION.
HOLD SHORT OF (positon).
FOLLOW {raffic) {resiziclions a5 Decessary).
TAXYPROCEED BEHIND {(traffic).
TAXUPROCEED LERI/RIGHT OF (affic/mnway/faxiwvay).

®. ¥When a specific roule f5 required, specify the roum in ciear and concise tenns.
Phraseology:
TAXIPROCEED TO (destination) VIA (roue).
TANUPROCEED {girection) DN {faxiway/runway/movemen: area).
TAXYPROCEED ACROSS (runwayfaxiway/ramp).
TAXIPROCEED ON {taxiway/ranwayframp).
TURN {righttefi}.
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EXIT AT (ocation).

1. Issue insiructions for expeditions compliance when taffic or ober operational considerstions are 2 factor.
n‘hmseoiogy:
FTAXYPROCEED WITHOUT DELAY (reason, time perraiming).
EXIT/CROSS (runwaytaxiway) WITHOUT DELAY. (To be used when prompx compliance i fequired o
woid an interruption: of waffic movement )

g. Denial of request 'When & specialist cannot approve & ground movement fequest due o traffic or oper-
a.omal consideration, use the following phraseology:

Pharcseology:
UNAELE (reason. timz permifting).
23-28 ISSUE TRAFFIC INFORMATION
2. Exchang~ maffic information berween conflicing traffic by specifying position and intemions of each.
Phraseology -
- TRAFFIC (jocsion and intantions).
b. Issue maffic L. ormation when the information will provide assistance 1© pilovoperstor.
Phraseology :
TRAFFIC (Jocation ant intentions).

23-30 USE OF NON-FRESCRIBED PHRASEOLOGY

& When phrassology is needed for unusual sitations thar are not covered in 7110.65 or this order, issue
insuyctions that are clear and »oncise. AVOID phraseology that lends itself o misinterpretation, €.g., ' Yield,”
“*Give way.”” or “'Shoot the gaz ™

b. Issue instructions that site what to do rather than what not 1o 4o, e.g., *"HOLD SHORT OF RUNWAY™
instead of **Do noi taxi onto the nmway.™

23-31 ISSUE PROGRESSIVE GROUND MOVEMENT INSTRUCTIONS
Progressive ground movement instructions are detailed roues issned 0 the yilm.lopenmr Cecasionally, it
may be necessary o issue these instrestions step by step s the aircrafivehicle proceeds dlong a route.
& Issuc progressive ground movement instroctions when:
1. Pilotoperator requests.
2. PiloVoperator is unfamibar with mxxte issued.
3. The specialist deetns it pecessary due 1o traffic or ficle conditions, £.§.. construction or closed taxiways.
b. Progressive ground moven on! instructions include sep-by-siep rowting directions,
23-32 CONFIRM LOCATION
‘When mn aicfifvehicle is not visibie from the tower, confinm the location by one of the following meth-
ods:
a. Reports of progress by pilovoperaior vis the radio.
b. ASDE o confirm pilot/operaor-reported position.
&. Reports by other pilots/operalors.

23-33 REPORT AIRPORT CONDITIONS
Issue information on airpon conditions in time for it 1o be useful 10 the piloyoperator.
23-34 thru 38 RESERVED.
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Section 5. PROCESS FLIGHT PROGRESS STRIPS

23-39 PREPARE/OBTAIN FLIGHT PROGRESS STRIP
&. Prepare or obtain a fligh: progress swip.
-3 Facllity-level Detalls Reqaired. — Spacify which sircraft operations raquive 2 fight progress srip & the -Ground Congro!
‘posision, .
b. Fnsure the flight progress strip contains the following minimum information: -
1. Aircraft identification.
2. Type.
3. Filot imtentions.
4. Additional information, as recuined by the facility.
23-39b4 Facility-leve! Detalls Required. - Lix any facility-requirad sdditional informasion.
23-40 REVIEW FLIGHT PROGRESS STRIP
Review the flight progress swip to ensure that required information is displayed snd conforms with appro-
prizte direcrives.
23-41 REVISE FUGHT PROGRESS INFORMATION
I discrepancies are detected:
& Retum the flight progress strip © Flight Data/Cirarance Delivery for correction, or
b. Revise the Sight progress suip e inform the affecisd position.

23-42 ISSUE REVISED/AMENDED FLIGHT PROGRESS INFORMATION

& Issuc amended clearance information w the pile:, or
b, Instruct the pilot to contact Clearance Delivery for amended clearance.

23-43 MARK FLIGHT PROGRESS STRIP
Mark the flight progress strip as follows:
& A symbol Indicating that the piiot has received the required cowrent deparure information. Use one of
the following symbols:
1. ‘The curreni ATIS code when the pilor has recewved the current ATIS information
2 “WX'" when the pilot ks received the current weather information in the piace of the ATIS or where
there is no ATIS.
b. The runway the sircraft is ssigned.
€. The designator for the depantare poim on the rumway when an aircraft will depan from a point other
than tha: designated as the standard operating procedure for that rway. Use ooc of the foliniving designators:
1, The intersection. designator,
23-43c1 Example. — 22/G (for vunwayfintersection).
2. A designator (i another portion of the runway when tie standard openating procedure designaes a
specific inersection for deparures.
-43c Facility-level Detafls Required. — List the desipratad departirs pon &1 the standard operating procedurs for sach ranway.
d. Additonal facility markings.
23-£3d Facitity-level Details Required. — List facifity-required markings.

23-44 FORWARD FLIGHT PROGRESS STRIP
Forward the flight progress strip 10 the appropriate position.
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APPENDIX I
TRANSCRIPT OF LAX ATCT LC2 POSITION

botkeT No. SA-505

EXHIBIT NC. 3B

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C.

Certified Transcript of Communications
LAY ATCT LC2 Operating Position
1758:06 through 1812:39% PST
February 1, 1991
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(A Nemorandum

INFORMATION: Transcription concerning the pwme.  pebruary 6, 1991
accident invclving US Air 1493 and !
Skywest 569 on February 2, 1991

Repwy 1o
Quality Assurance Specialist Attn ot
Los Angeles Tower

This transcriztion covsers the time period from February 2, 1991, 0158 UTC to
February 2. 1991, 0212 D%,

Acencies Making Transmissions Abbreviatior
Mexicana 20€ MXASDE
ics Angeles ATCT Local Centrol Twe Le2
Phillipine 102 PALIGZ
America West 37 AWE37
Skywesz 24€ SKn245
COREZS
Los Anceles TRACON Degartuze Contrel One R
Rverica West 422 AWE4ZS
vanss west 5002 WSO8
anze 51E SDUELS
Lcs Angeles ADCT Local Comtrel One e
S ARir ZZ USA2Z
Les Anceles TRACON Departure Control Twe DR2Z
SKvwest SE9 SKWSES
Sevtnwess 725 SWh7Z5
TS Aiz 14%3 USAI4E3
Us Ai- 2BIZ USA2858
wings West 5072 WaMSCT2
= Wesz 5212 We52l2
FD8O
Helicopter SNR SR
Belicopter R5212 N52312
Los Angeles City Cperations City Ops
Les Angeles City Cperations 38 City Ops 38

I herebv certify thet the following is a true tranacription of the recorded
cenversations pertaining to the suhject airerafn incident.

%‘f’([»ﬂ /(Vﬂ -/[:’L/_/‘_’.C"ﬁ/lf
C

Jamks R. Mcrris
Quality Assurance Specialisy
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(0158)

0158:06

0158:10

0158:20

0is8:2z2

G158:28

CI58:23

Cl38: 34

0158:40C

0i58:5¢

MXA906

LCz2

LC2

e

PAL1O2

PAL102Z

AWE37

SKW246
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no pertinent transmissions

wexicana nine oh six five niles
fron runway

mexicana nine zerc six roger
traffic short final cleared to land
runway two four left
{unintelligible)

flipr after short final

ah follow the flipr going in the
slot

ah los angeles ah philliipine one
z2To two heavy 1s ¢n ah finals twe
four rignt

phillipine cne zero two heavy los
angeles tower wind two four zero at
six cleared to land runway two four
right

one zZero two

cactus thirty seven If able turn
ieft first available high speed
contact ground peint six five when
off the runway traffic on a mile
and half final behind you

thirty seven willco

tower skywest twc forty six will
take forty seven



0158:54

£0158:57

{0159}

0159:02

01%9:66

{020C);

LCcz

SKW246

CDNSOS

=

)
v
A
W
o
W
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skywest two forty six hold there

two forty six

no pertinent transmissions

canadian five zero five on a ah
trirning final for tw2> four left

cunadian five zero f£ive los angeles
tower wind two five 2ero at seven
cleared to land runway two four
left cautiecn wake turbulence
preceding heavy boeing seven forty
seven

cleared tc land two four leit
canadian five zer¢ five three green

crossover cactus four f£ifty nine
W oW

santa barbara ¢ r

cactus four twenty nine tax! into
position and hold runway two four
left

to hold two four left cactus four
twenty nine

mexicana nine zero six turn left
f£irst available high speed contact
ground polnt six five when off the
runway geood night

no pertinent transmissions



©200:01

G200: 06

0200:07

€200:26

Q20¢: 34

G200:3%8

Lc2

WWMS008

SDUsSis

§oUs1e

AWZ4:9

v
g
[}
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wings west five thousand six turn
_eft at your revaerse high speed or
the forward high speed hold short
of runway two four ieft remain this
fregquency

okay

tower sundance five eighteen turned
to flnal for twoe four rignt

sundance five eighteen los angeles
tower wind two five zergs ar two
clezred to land runway two four
right caution wake turbulence
preceding heavy boeing seven foriy
seven

ah cleared to land two fou
understand he !s two four
sundance five elighteen

T right
1 &£ -
£y -

e

he's two four right alsc
okay we 're slowin

cactys four twenty nine fly heading
two five zeroc zmalintain two thousanc
wind two five zero at six runway
two four left cleared for takeoff

cactus four twenty nine cleared for
takeoff two four left two thousand
feel heading two £five zero

sundance five sighteen you got two
five right Iin sight



020C. 42

0200: 44

0200: 352

0200:56

<3
)
[3

»
<
o0

SDUS1E

icz

SoUs18

P
2]
[ ]

-]

-t
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we got two five right in sight an<
the other guy {for two four lefts in
sight

suncance flve eighteen understand
you have the {unintelligible]
canadian seven inirty seven %ust ah
be eleven o'clock and @& half a mile

we have him In sight we can step
cver him for two f£ive right

suncance five sighteen change to
runway two five right wing two flve
zZero at six cleared to land rinway
two £ive right contact tower one
two gzero poirt niner five

ne pertinent transsisslions

ank you steppin over to two five
ight over to the ther lower
noa
e

ey
%

nce five esighteen thanks

alaska tweniy 2z =

cactus four twenty nine ¢
angeles departure good ni

cactus four twenty nine good night

rundewn u 5 air twenty thres
{urintelligible; crossover

Toger



0201:52

0201:53

j=4
L
(=
P
n
[+

ga0z: 02

C202:04

F
C
~
Vo
h

Unknown

Lc2

Unknown

PA

T
——
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lights on unifors

calling ground say a eh tower Sayv
agalin

landing i1ights on uniform

ne pertinent transmissions

sffirrative

phiilipine one itero two heavy turn
lefr when able hold short of runway
1w four left remalin this frequenty

an reoger {unintelligilie]

[y
ls]
0
Fzl
ad
w
¢4
1]
4
3
<
"
+ ]
T
[
L]
[

2 2z {uninteliigiblie)

u s air twenty three taxi ints
posicion and nold runway two Igur
lefr


http:ph!111p:!.ne

3

‘q:

Q2C2: 30

Q202: 34

£
L%
(3]
L]
.
i

(o]
[
r
[N
N
.
o

<)
3
3
]
L3
o

3]

<y

¢
[ %]
o
i
it ]

[}
[
€
[
y
h

USA22

Unknown

WAMSLLE
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posirion and hold ah (wo four left
u s ailr twenty three

one three point six five one niner
tango

sa2v again Jecal two

requesi ah two seventy skywest

on whc skywest who

approved

caragian

€81l ¥a back on the heavy veniura

canacian five Zero five turn left
when able cohtact ground polint six
five when off *he runway good night

one z2erp two is anh only o hold
Za’az

one zero Two hmavy affirmpative holid
short of runway two four isft

hoig shor:t

can ™ wings fifty oh six cross two
four left
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0z03:12 ice fifty oh six hold short
G203:13 WWM5006 nold shory
G263: 18 LC2 u s air twent; three fly heading

two five zero malntain two thousand
wind twe five 2zers at six runvay
Two four left cleared for takeoil

020I:24 usazz okay iwc thousand two flity clieared
to go u < air twenty three

0203: 30 ic skywest two forty six you still
holding short of forty seven

0203:33 SKW246 twoe forty six affirrmative

Q2¢32:3% itz you re next

0203: 36 SKWI4S5 roger

0203, 28 SKWSE§% sivywest ah five sixty rine at forty
five we'Qd like to go from here if
we ¢an

0203: 4% LCz2 skywest five sixty nine taxi up to

ang hold short of two four left

C203:44 SKWSES roger hold short

02L3:83 SRATZS southwest 3h Seven twenty fives
ready in segqu=snce



0203:56

{0204}

0204:05

Q204:09

G204:10

0204:11

0204:17

C204:19

G204:32

0204:33

LC2

SKW246

Lc2

SKW2i6

LCc2

PALIO2

r~
3]
r

USAZZ

USAl453
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skywest two forty six taxi zcross
runway two four left runway two
four right shoreline turn rignht
heading two seven zero paintain two
thousand wind two four 2ero at six
Cleared for takeoff

no pertinent transmissjions

kay two seventy to two thousand two
forty six cleared for takeoff

runway two four right
affirmative

wings flve thousand slx taxl across
runway twe four left contact polint
six f£ive when off the runway good
night

was that for phillipine cne zero
two Ia ' am

ne sir hold short wings flive
theusand and six taxi across runway
twe four left contact ground point
six flve when off the runway

u s air twenty three contact los
angeles departure good night

good night

u s air fourteen ninety three
inside of reman



0204:38

0204: 44

0204: 45

0204:52

0204:59

{0205}

0205:02

£205: 0%

0205:06

0205: 09

06205:12

G205:14

Lg2

LC2

SKW565

Lc2

SWAZ25

SWAT2S

LC2

WWMS006

LC2

WWM50Q86
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wings five thousand and six ground
enh tower

skywest five sixty nine taxi into
pesition and held runway twe four
left traffic will cross downfleld

kay two four left position and hold
skywest five sixty nine

wings west five thousand and slix
tower

tower southwest seven twenty fives
ready In sequence

ne pertinent transmissions

southwestl seven twenty five roger
tax] up to and hold short of two
four left

up to hold short southwest seven
twenty five

vou'll follow the metroliner

{unintelligible) on freguency agaln
changed radios sorry bout that

five thousand six you're back with
me

yeah and we didnt mear to switch
radieos we're 1.ow on



0z05:16

0205:21

0205:23

0205:289

G205:23

<
o
(3]
n
[
w

0205:44

0205:47

0205: 48

02905:50

0205:51

Lc:

AWM5 006

LC2

USA1493

ockay I theought { leost yeu taxi
{uninteiligible) tunway two four
contact ground point six five when
off the runway traffic will hold in
position

great and we thought we lost you we
apclogize

no problem sundance five elghteen
tax! across runway two four left
contact ground point six f£ive when
cff the runway good night

u s alr fourteern ninety three for
the left side two four left

skywest two forty six heading two
seven 2ero contact los angeles
departure good night

two forty six good night

scithwest seven twenty five you're
hoigding short of two four lef:
correct

soutnwest seven twenty five tower

ah seven twenty five go ahesd

ves sir you're holding short is
ihat correct

ves ma’'am we re helding short

thank you
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0205:53 LCz u s air fourteen ninety three
cleared to land runway two four
left

0205:55 USA1493 ¢cleared to land two four left

fourteen ninety three

0205:58 USA2858 twenty eight f£ifty elghts for the
right five miles

0205:59 Lc2 u s air twenty eignht fifty elght
wind two three zero at eight
cleated te land runway twe four

right
{0208} ne pertinent transzissjions
02CE: 04 USA2838 claared 1o lanc
gels: o8 WwMslol tower wings west f£ifiy sevenliy two

is reacy {for takeoff

0206:13 Lc wings fifty seventy two
C25€: L5 NWMSCT2 affirmative
G206: 17 LC2 wings f£ility seventy two you at

forty seven or fuil length

Q206:20C WWME072 we're full length

C206:21 1c2 okay

0206:256 LC2 hold sheort



0206:28

0206:30

0206:33

0206: 46

WW45072

Lc2

WHMS0T2

WWMS212

- ey
POphar

Unknown

Unxnewr

138

roger holding shoert

wings f£ifty seventy two say you're
EQUAWK

forty six f£ifty three

los angeles tower wings west fifty
two twelve with You on the visual
two four right

of runway two five right

£iippes
tross the lefr mald zhort cf the
right alpha g8ir one zero

southwest seven twenty five taxi
inte position and nold runway Lwo
four ieft

sputhwes? seven twenty five
position and held twoe four lelt

no pertinent transtisslions

what the hell



0207: 25

0207:28

0207:30

£207:32

Q207:33

0207:35

Q207:36

¢207:38

{0208

C208:02

Unknown

SWAT23

PDBO

Lc2

jgricle

(3]
b
e

WAMS

Unknown

140

helicopters

southwest seven twenty five remain
off the runway

helicopters p d eighty vou need any
help over there

right now we dont kneow

ckay

wing fifty two twelve ah we're on a
visual two four right

we'd like to work Jjust a at or
below {uninteiligible)

wings f£iitly two twelve wind two
four zero at eight cleared to land
runway two four right ah use
caution we just had an aircrait go
Off the runway in flaze

ckay ah yeah we see that and ah
we're cleared to land on two four
right

no pertinent transmissions

helicopters police eighty

and u s air twenty eignht fifty
eight turn left when able holg
short of runway two four left till
we f£ind out what happened
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0208:16 USA2858 roger understand ¢o you want us to
go down to the far end

0208:19 LCz twenty eight f£ifty eight ah turn
l=£ft at seventy five {f you can no
delay off the runway traffic on a

mile final

0208:24 USA2858 kay will take the high speed and
hold

0208:28 Unknown you can takz the wings west to the

north if you wont

0208: 31 LC2 okay we just had 2 deal did she
tell you want happened on flinal

£208: 3= LCz okay we Just had a seven thirty
seven land and biow up he went up
in flame he’'s ¢ff the runway now
two four left 1s closed

C208: 47 Unknown is the right still open

0208: 42 L2 yeah the rights stlll open

0208 44 Unknown okay

C208: 47 S5NR copter control hellicopter five
novenber romeo inbound from santa
mofilca sepulveda arrival to the
faa

{0209 no pertinent transmissions

02C0%:12 ENR los angeles hellgopters flive

novenber ropeo
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0209: 15 LC2 calling los angeles helicopters say
again
0209:17 SNR yes ma’am hoverber five novezber

roRes approaching bolona creek four
oh five sepulveda arrival to the
faa

0209:22 LC2 helicopter five nr report the oid
wang bulld or wang bullding wind
altimater three zero oOne one

0209:28 5NR three zero one one five november
roneo
0209: 30 Lc2 wings fl1£ty two twelve use cautlon

there {1 dent beliave theres any
debris on the right but I dont know
what {(unintelligidle)

0208: 35 N5212 okzy we re using a lot ¢f caution
C20%: 4.1 jnknown what happenhed over there

(C210} no pertinent transmissions
0210:0% SNE helicopter control five novexber

romec is the ah wang building

0210:12 LC2 helicopter five NI Cross the two
fours and the two f£ives at or above
one thousand feet landing a: the
f a a will be at your own risk wind
twe £ive Zero at seven

C210¢:2¢C ENR five novemnber romeg roger
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0210:26 WWM5212 angd tower wings £ifty two twelve ah
you want us just to continue on
gown here a ways or ah

{unintelligible?l
0210:28 LCl heavy ventura
0210:30 Lc2 approved
0210: 30 LC2 wings fifty two twelve turn left at

seventy five i believe theres a u s
alr seven thirty seven bac Jet
heolding there 111 try and get you
down the an taxlway as scon as !

can
0210: 43 WWMS212 okay i{s that the next one here
0210:43 wWaMs212 you want us to go way i¢ the enc
then
0210:47 ez yves sir
£210:48 WwMS21i2 okay thats what we 11 CdoO
{Q211} no pertinent transzissions
0211:35 City Ops tower citv ops
021i:42 City COps tower city oOps
0213:44 icz clity ops tower

0211:45 Ciltv Cps is twe four leff closel
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APPENDIX J
NTSB CORRESPONDENCE WITH THE SECRETARY OF TRANSPORTATION
IN REGARD TO DRUG AND ALCOHOL TESTING

National Transportation Safety Board

Washington, D.C. 2059
Safety Recommendation

ﬂN"QQQ
N

(4]

wr

' -

Date: Decemcer 5, 1985
In reply to: 1-85-4 through -12

Honorable Samuel X. Skinner
Secratary

U.8_ Department ¢f Transpertation
400 Seventh Streat, S.W.
Washington D.C. 20880

investigations ©f transpert-tion accidents conducted by the National

Transportation Safety Board provide concern about the prevalence of drug and
alconaT use and its effect on the safety of the traveling pudlic. Substance
abuse has been particulariy evideni in rail and highway accidents and. io a
Tesser exient, has alsc been pvident im aviation and marine accidenis. The
Safety Board believes that the problems of drug and alcohol use in

transportation should ~eceive the highest level of attention by the U.5.

Department of Transporiation {[DOT}. specificaily io regard to DOT's drug and
2icohs testing regulations. The Safety Board commends the efforts by 007 o
deveiop regulaticns to eliminate drug and a1cohol use in transporiation.

The Safety Board does, however. take exteptisn 1o ihe inconsistent

approach takes by the DOT din the formuiation of those regulaticns that pert -

te the drug and alcohol testing of persons involved in accidests or imtiter:s,

Sybstantia; differences exist among the postaccident/incident sampiing ang
testing reguiresents for the tramsportation modes and between the drug testing
sciicies for DOV exployees in safely sensitive positions and private sactior
eoptoveas. Furthermore.  the testing reguirtments c¢f wmany perlinent
regutaticns are mot sufficient to permit the Safsiy Board or the mpgal
agencies 1o icentify the extent to which drug Ind ajcoho! abuse contribules te
transpariation accidents.

LTINS BT |

rnder the Federal Aviation Administratien's {FAR) regulations fo-
cident/incicent  testing of aviation personne; . Safety Bpard
igaters may oot be ghie tc determine whether sumviving air carrier
rewnembers or FAA air traffic controilers caused or contributed o an
coident because of drug or aicohei impairment. The OOUT reguiaticns fer

cstac
nvest

costaccizent testing incorporate the guicdelines developed by the Department of

Health and Human Services (DS}, The Safety Board has sevaral concerrs
garding the incorporation of these guideiines in postatcicent/inCicen:
testing reguiaticns. Firgt. the guidelines specify the ¢oilection of uyrine
oely, Second. the guideiines specify the andiysis for only five drugs or druc
tiasses. These five drugs do not include aiCdhol, the substance of mosy
frecuert abuse. prescription medications, and other {1Ticit drugs. Third, tre

presence of drugs or 2icohsl (i tesis were required) carmot be related to a

1385
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tevel of performance impairment without the an~lysis on 3 blood sample; such a
test is not required. Fourth, the drug Tevel in the urine may be below the
measurement threshold cuto:fs specified in the DHHS guidelines due to the high
thresholds in these guidelines and due to delays ‘n collection of urine
follewing an accident. Even though drugs may have been present at a level
sufficient to cause performance impairment when an accidant occurred, the
Tevel could decline below the high seasurement threshold cutoff bv the time of
sampling; the presence of a drug and its comtribation to am acciuent would
thus go undetected. Finally, the DHHS guidelines were never iatended to be
used for forensic purposes--that is, to determine the causal relationship of
drugs {or alcohoi} to a transportation accident--yet the guidelines are being
made to serve that purposs by their fincorporation in postaccident/incident
testing regulations.

In contrast to FAR requirements, the Federal Railroad Administration {FRA)
requires the collection of both blood and urine as soom as practical after an
zccident  invelving raiiroad emplioyees. The investigations of railroad
accidents have shown the benefits of the FRA regulations. The extent of
substance use and abuse inciudes i1licit drugs, prescription medications, and
alcohol, ail of which can cause sufficient performance impairment to produce a
sericus oOr catastrophic accident. The Safety Board has advocated adoption of
common reles similar 1o those used by the FRA in the Board’s comments on
ratices of proposad ruiemaking for drug testing regulatiors by various DOT
agencies, even though the Safety Board considers the drugs identified in thz
FRA program 3s being minimal requirsments. The Safety Board’s comments were
unheadas.

Investigation of the grounding of the EZXON VALDEZ in Prince William Sound
on March 24, 1§85, disclosed that the captain of (he vessel had alcokol in his
blood and urine some 10 hours after the grounding. However, because of the
delay in obtaining specimens, there is an increased uncertainty regarding his
congition at the time of the accident. In addition, a U.S. Co»st Guard Yessel
Traffic Service (VIS) empiovee [a DOT civilian in a safety sensitive position)
on duly atl the time of the grounding had gone off duty before L2ing asked %o
previde biood and urine specimens for drug and alcohol testing. His biood ard
urine spetimens were positive for 3lcohol, which he claimed was due tc
drinking after going off duty. The UCT determined that the V75 employee was
not samoled and tested accordimg to the DOT employee testing procedures, which
call for uring testing only and do not provide for alcohol analysis. In
addition, a foast Guard esployee collected the specimen, which was not in
accordance with poiicy. The DOT emriovee testing policy calls for a
contracior 1o collest tme Specimen; because the contractor could not get io
Alas«3 within 3 reasonabic Lime, & second urine samplie of the VIS emplsyee was
crtainesd about S0 hours after the qualifying accident. The DOT policy
estaziishes a guidelire of 3Z hours n which Lo collect & specimen from an
exzioyee afler an actident or incident has occurred: this length of time i3
urreassnabie. Certainly SO hours far exceeds any reascnable time period for
criiestion of spegcicens.
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The manner in which DOT regulations do not address alcohol are of concern
to the Safety Board. In addition to the reguiatory confuston regarding
whether or not alcohol determinations are to be made and in what body fiuid, a
nusber of the wodal agencies (FAA, FHWA, FRA, and the Coast Guard) within DOT
have set a threshold 1imit for blood alcohol (0.04 percent and above is
pre4ibited) within the regulations even though a test for alcohol may or may
not be required. Other agencies (UNTA, and Research and Special Prograss
Administration} have not defined 2 Vimit, The Safety Board addressed the
concern of what blood alcohol content {BAC) constitutes impairwent in Safety
Recommendation A-84-45 in 1984 to the Federal Aviation Administratiocn when the
FAA first used the 0.D4-percent BAC cutoff, The Safety Board classified this
recommendation as *(losad--Unacceptable Action” on September 16, 1885, when
the FAA established the 0.04-percent BAC as the impairment level.

On December 10, 1957, the Safety Board wrote to Secretary Burnley,
encouraging him to reconsider the Department’s gosition on the BAC definition
of *under the influence™ and toc implement rules that would penalize any BAC
greater than zerc. On February 3, 1988, Assistant Secretary Matthew V.
Scocozza responded to the Safety Board:

I agree that we should reevaluste our position on what, 4f
any, blood alcohol level s acceptablie for those
commrercial operators within our purview.

I have directed my ctaff to work with the mogal
adainistrations to develop a department wide definition of

“under the influence." You may be assured that I place a

high priority on this dssue and we will wmove -
expeditiousiy.

The Safety Board has not heard further from the Secretary’s office
regarding this iSsue. On October &, 1588, the Federal Highway Administration
(FiiWa} published 1ts final rule on permissible blood alcohel levels for
operators of commercial motor vehicles. Urivers kaving any positive alcohol
concentration are subject to 24-hour out-of-service sanclions; however, 0.04
percent was again estidlished as the level at or above which a person
cperating a cosmercial motor vehicle would be subject to commercial driver
Ticense Zdisqualification. This Tevel was established in spite of 3 Nationmal
Academy of Science conclusion that at any BAC level above z2erd, the driving
perforzance of most commercial drivers would be degraded sufficiently to
increase the risk aof 2 crash.

In acdition to the FAA and FEWA, the FRA and the Coast Guard have
previously adopted policies prohibiting the operation of vehicles gt a BRL of
.04 percent and above. Other 2gencies, such as the Research and Special
Prog ams Administration and the (frban Mass Transportation Administration
{uM3a}, have no policy at aii. Defining “under the influence™ as having a BAC
¢ 3.34 percent or greater Teaves the impression among transportation workers
and the public that drinking {s allowable s¢ iong as the BAC tesis belew 0.04
percest. The Safety Board does not believe this {s the message the D07 wishes
to send. It shouid be absolutely ¢lear that no alcohol is acceptable in
commercial transportation because researth has demonstrated that low blood
a2icohel Tevels can produce impairment.
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The recent drug and alcohol regulations of the various DOT administrations
treat Federal employees and emplioyees in the privete sector differently.
According to Public Law 201-71 (103 Stat. 471, July 11, 1987), disclosure of
toxicological resuits obtained on Federal employees pursuant to Executive
Order 12564 (September 15, 1989) can be reieased only (1) to the empiovee’s
medical review official, (2) the administrator of any emplovee assistance
grograr in which the eopioyee is receiving counseiing, or {3) to any
supervisory or management official within the eomployee’s agency having
authority to take adverse personnel action agzinst such employee, or (4)
pursuanti to the order of a court of competent jurisdiction where raquired by
the United States Government o dafend against any challenge agsinst any
adverse action. Release of test results to anycne else regquires the written
consent from the wemployee. Thus, during an sccident investigation,
infermation on drug abuse by a government empioyee 1n a safety sensitive
position will not be made avatizbie to the investigators unless the empioyee
gives written authorization. In contrast, drug and alcohol testing results
from individuals in thes private sector is released without written consent.

One of the most ({f not the most) important objectives of postaccident
drug and alcohol testing is to determine whether such substances caused or
contributed to the cause of an accident. The use of the results of such
testing by the Safety Board has led and will continue to Jead to ine
development and implementation of reccmwendations and procedures to prevent
aceidents. If DOT employees in safety sensitive positions are free to
withhold the results of postaccident toxicoiogical test results from the
Safety Boargd. crucial factual infarmation pertaining to the accident will be
kept secret, and the Safety Board’s mandate to determine the facts,
circumstances, and probable cause of the accident and to develop safety
recommendations will be defeated. Therefore, DOT sust eliminate the double
standard between the disclosure of toxfcological test results on private
persons who have a direct respensibility for transportation safety and DOT
expioyees who occupy safety sensitive positions.

At the present time, bisod and urine spccimens collected during
investigation of rail accidents and incidents are under the centro? of the
FRA. The FRA contracts with and pays for a private laboratory to carry out
the drug analysis of blood and urine specimens. Similarly, the FAA has an
interagency agreement with the Armed rorces Institute of Pathology (AFIP) for
testing fatally injured crewmembers in aviaticn accidents. In selected cases,
2 surviving pifol or crewmamber has been tested under this program. However,
pestaccident testing under new regulations for the modal agencies {except the
FRA)} places the respors:biiity for analysis of urine specimens for drugs with
the erpleyer. Furthermore, the reporting of toxicological testing {including
postaccident testing) results to the appropriate DOT regulatory agency--such
as the FAA, FHWA, and the Coast Guard--is done on a &-month basis. Thus, a
DCT agency may not know the results of postaccident testing unti] months after
an accident investigation has been completed.

With the exception of railrpad and perhaps marine employees, al¢ohol- and
drug-impaired persons invoived in accidents may not be identified as a result
of the current modal reguiations and DOT’'s Drug-Free Departmental wWorkplace
Orug Testing Guide for DUT employees in safety sensitive positinns. The drug
and alcohe” regulations for the various transportation modes are inconsistent,
confusing, and, in some modes, inappropriate.
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Therefore, the National iransportation Safety Board recommends that the
U.5. Department of Transportation:

Develop postaccident and postincident testing regulations
that are separate from the pre-employment, vandom, and
reasonable suspicion testing regulations in all wmodal
agencies. (Class II, Priority Action) {1-89-4)

Adopt uniform regulations for all drug and alcohol
testing, other than postaccident and postincident testing,
in 2311 transportation modes. including U.3. Department of
Transportation empluyees who are in safety sensitive
positions. (Llass II, Priority Action}) (I-89-5}

Adopt uniform regulations on postaccident and postincident
testing of private sector employees for alcohol and drugs
in a1l transportation wodes. Use the Federal Railroad
Administration’s (FRA} current regulation as 2z model?
reguliation for all transportation modes except €or the
permissible biood alcohol level of Tess that 0.04 percent.
Using the FRA regulation as a wmodel for other
transportation modes refers only to the collection of
blood and urinme and the screening and confirmation of
positives in blcod. As a minimum, the drugs tdentified in
FRA screen should be used in the other modes. Reference
te the FRA wmodel does not refer to the administration or
implementation of the regulation. The Safety Board
recognizes that the {mplesentation of the regulation may
be different in the various transportation modes. The
regulations for all modes should provide:

e for the collection of bieod and urine
within 4 hours following a qualifying
incident or &icident. Wher collection
within 4 hours is not accomplished, blood
and urine specimens should be collected as
soon 3s pussible and an explanation for
such delay shall be submitted in writing
to the administrator. (Class 11,
Priority Action) (1-89-8);

e testing reguirements that include alcohol
and drugs beyond the five drugs or classes
specified in the ODepartment of Health anc
Human Services (DHHS) guideiines and that
are not limited to the cutoff thresholds
specified in the DHHS  guidelines.
Provisions should be made to test for
illicit and Ticit drugs as information
becomes available during an accident
investigation (CTass [f, Prierity Action)
{1-89-77.
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Adopt uniform regulations in postaccident and postincident
testing of U.S. Department of Transportation emplcyees in
safety sensitive positions. The regulations should
provide: .

s for the ceollection of blood and uyrine
within 4  hours following a qualifying
incident or accident. Mhen collection
within 4 hours 15 not accomplished, blood
and urine should be collected as soon as
possible and an explanation for such delay
shall be submitted in writing to the
administrator by the local offictal making
the decision to test. (Class I, Priority
Action) {I-89-8);

& testing requirements that include alcohol
and drugs beyond the five drugs or classas
specified in the Department of Health and
Human Services {DHHS) guidelimes and that
are not limited to the cutoff thresholds
specified in  the DHMHS  guidelimes.
Provisions should be made to test for
§1licit and Ticit drugs as information
becomes available during an accider?
investigation (Class I, Priority Action)
1-89-9);

® that toxicological results from Federal
employees be made available tc
investigators of the National
Transportation Safety Beoard {(lass II,
Priority Action) (1-838-10);

¢ procedures by which Federal employees are
sent to the nearest hospital or medical
facility for obtaining blood and urine
specimens  for  toxicological  testing
following a qualifying incident or
accident (Class 11, Priority Action}
{1-88-11);

Issue rules specifying zero (no alcohoi) as the blood alcoho?
concentration for private sector employees in safety sensitive
positions in a1} transportation modes and for Federal empioyees in
safety sensitive positions. {Class 11, Priority Action} {1-86-12)

KOLSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON, Members.
concurred in these recommendations.

. James L. Kolstad
Acting Lnairman
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f ”; THE SECRETARY DV TRANSPORTATION
x ; WASMINGTDN, D.C.  IDINC
Pogt dugust 3, 1990

The Bonorable Jamen L. Kolstad
Chairman

Mational Transpoztation .
Safaty Board

Washington, D.C. 20594

Dear Mr. Chairman:

1 am responding to wour letter that transmitted nine National
Transportation Safety Board [NTSB) recommendatrions (I-g9%-004
through 012) ¢oncerning the Department s drug ond alcchol regula-
tions, particularly with rasspect to post=accident temting. I share
youz concern about the problexz of slceohol and drug use in the
trangportation industry. That concern prompted the comprehansive
drug regulations that are novw in effect, as woll as the pending
rulemaking concerning alcohol abuse, and drives my continued
perronal involvenent in these lasues.

Your reacormendations, and the issues they raise, ars discussad in
greater detall in the enclosurs tc this letter. The primary
purpose of the Department’'s program is to prevent such abuse by
deterring improper conduct by employees performing sensitive
safety and security-related functions. While we recognize that
rasults of Departwent of Transportation (DOT) mandated testing may
have relevance to accldent investigations in some situations, the
DOTlprogram is not primarily intended as an accident investigation
Tool.

The overall thrust of your recommendations appsers tce be to ask
the Department to create an additional program -- distinct in
scope, purpose, methods, and preusdures from the Department’s
existing drug and alcohol abuze prevention program -- to determine
the role of substance abuose in the causation of transpertation
accidents. We dpo, however, understand your concern and are will-
ing to discuss the need for such an additional program with the
NTSS, as well as the implications in terma of resources, costs,
benefits and the respective transportation safery roles of the
Department and the NTSB., Terrance Gainer, my Special Assistant
for Drug Enforcement and Program Compliance, will be in contact
with you to initiate discussions on this subject.

I look forward to working with you in assuring that we have the
scfest possible transportation system.

Sincerely,

,4”,«&? K& Lhisrir

Samuel X. Skinner

Enclosure
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Enclosure to DOT letter dated August 3, 1990

RESPORSE TO WTSP DG AND ALCOHOL TESTING RICOMMENDATIONS

NTSP rscommendations I-89-4 -- I~83«12 touch a number of major
issuss involved fin the Deparimsnt’s rams regarding substance
abuse. This snclosure adkirsases the relaticaship of the
recommandstions to these issves.

Genszal:

At the outset, wo want to correct an apparent misunderstanding
about the drug testing rules issued by the Department in

November 1988. While the Departmant recognizes that podt-sccident
drug tests may be useful, in some situations, as part of the
overall process of determining the causstion of transportation
accidents, the Dapartmant’s drug testing rules, including their
post-accident components, wers not primarily intended for
sccident/incident investigation purposes. The primary purposs of
the rules is detarrence and, if transportation empioyoes persis:
in the use of drugs, the removal of such people frox sensitive
safety or sscurfty-relsted positions. Accidents wers intended as
a triggering event for testing for thess purposes.

we would also point out that the Department did not deem the drug
testing rulemakings an appropriats vehicle for ressponding to
concerng about alcohol. Approxinstely ons sonth prier to your
letter, we did pubiish an advance notice of proposed rulemaking
{ANPR¥) on this subject, raising many of the issuss in your
Istter. We will uss this rulemaking proceeding as a vehicie .ur
responding to alcohol-relatsd concerns, including those raised by

the NTSE.

It is alsoc important to keep in mind that, while there are obvicus
similarities, the DOT drug testing programs for DOT employess and
industry, respectively, have differsnt bases. The Department’s
role in eacn is signiticantly differsnt. As an esployer, the
Department has a diffszent perspective and more control over
certain agpects of ite progras than when it acts as a regulator of
industry safety. It {s necessary to guard against any tendency to
treat the two programs &8 Interchangsable.

Rrwe Testinc and Causa:

One of your major concerns with the teating ssthodology adopted by
DOT is that it prevents investigstors from determining whether ths
drugs ‘caused or contributed® o an accident and from deteraining
the *level of performance impeirment.” You alsc note that the
DHHB Guidelines on which our procedurse wers based were not
intended for forensic pu ses. The Board’s statoments on this
point sppear to assert only the obricus: that a testing program
designod for one purposs say not fully serve a second, quite
dif{erent, purposs.
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It is generally agreed chat. at any level, drugs can adversely
alfect performsnce (whether the person may be said to be
*impaired® or mot, iz a hg:lng e analogous to alcohsl
impaizment at & given BAC ) and can Bave an adversa sffsct
en pexformance after they San oo ionger be readily msasured by
tasting of urine or blood. Tharsifore, since ths Armgs for which
we are requiring testing are illegal, ve have aixply decided that
Setecting the presance of these drugs above a specified leaval
SoIves an important purpose, in ths contaxt of our preventive
p=ogram, in proacting tansporcation safety.

We agres that there may be some scoidant i{nvestigation situations
in which post-accicent taxicol:g&cll workups of blocd samples may
provide ussful informaticn in larger context of deitermining
accident crusation.*® Thare may b», for mxample, concaontrations
of & Jiven drug which are sufficiently high as to involve a
substantial likelihood of impairing effects. %This information, of
coursoe, would need to be viswed alongsids documented perfozmance
failures, the appearance or demeancr of the saployes, and other
factors to forx a rsasonable basis for a determination of the
cause of an accident.

The point is that a program focusing on accident cuusation and
using a full forensic, toxicological workup of the fluids of
smplovees involved in accidents is a very diffarent prograsx, with
a different purpose, from what the Department hes established. The
Department would need to consider carsfully whether f{t makes
seanse, in light of all relevant facters, toc establish such a new,
additional program. Such a program would raise issues that go far
beycnd the existing DOT prevantive program (e.g., the overall role
of the Department in investigating and determining the causes of
particular transportation accidents, since substance abuse factors
could not be viewed in isolation from other potentially causative
factors). Other alternatives m2y nesd to> be conzidered {e.g.,
authority for the NISE teo conduect its own toxicological tests as
part of accident invastigations). ZThe Department {s willing to

* - We would cauticn agsinst any attempt to estabiish & body fluid
concentration level, zZnalogous to & BAC lavel for alctchol, et
which impairment by & drug can be preszunmed to axist. Most experts
do not believs it would be meaningful to do so, given the great
number of chemical and individual human factors involved in
responses to drugs. In any svent, setting such & leval wounld
probably aid in establishing causation in only a small fraction of
cases, at best.

** - At the same time, we should recognize that toxicological

workups of blood samples are not a panacea. Given that finding
evidence of & drug in a blood sample generally indicates only the
recent use of & drug, such a workup mey not yield probative
{nformation for establishiag accident causation beyond what would
be obtained through urine testing, and perhaps leza in some cases.
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axplore waricus alternatives witl ths ITEB in the diacussions that
¥r. Gainer wil] offer to iritiate.

Alechols

The Departzant has long recagnised that alcohol abuse poses a
serious prodblem to transportation; indeed, aaveral of the
Departnent’'s modal administraticns already bave in place strict
regulations and progreas that address the usa and abuse of alcolol
by transportation werkers.

The Department did pot irclude alechol the substances to be
tested in its drug testing rules, because, £Or nuRSrous Iessons,
it Dacame clear that the 21n0hcl problem ralses complicated icsues
that may require a differsnt approack £rom other drugs, such as
cocaine or marijuana.

Por axampls, alecohol is a legal substance (for parsons over 21),
with legally and sociaslly z2cceptable uses, not & controlled
substance. Unlike illegal drugsz. for which wa target any uss Dy
anploycas. alechol use or ispaizrment, to be legally relevint, must
eccur in the context of jcb performance. We acote that evan your
letter is pot clear on this issus. TYou state that "no alechel is
acceptable in commsrcial transportation.® Tou alsc nete that a
BAL level of 0.04 "leaves ths impression ... that drinking is ai-
lowablie 20 long as the BEAC tssts below 0.04 percent.” In fact,
acme DOT rules prohibit drinking alechel s sertain number of hours
befors geing on duty. In the case of FHuA’s compercial vehicle
driver rules, a driver who shows any delactable level of BAC will
be taken <ut of sexvice for 24 hours. It ie also far from clear
why DOT insistence on & 0.00 BAC lavel, without concommilant
prohikitions of other activities thai may cause democnstrable
psychomotor deficits that are substantielly similar to those that
may be observed at BAC levels beiow 0.u4 (e.g., minor illnssses,
streszz in fanily relationships), would result ip significant
safety benefits.

There are alsc complex questions such as what use of aleohol to
prohibit and, if a testing requiresent ic promulgatsd, what types
¢f testing and what timing of that testing wouid be appropriate
and would best identizy alcohel users. Presenployment testing for
alesnel, for &xample, may not have any relevance aince any
detected use would not be on the job.

sethodological questicns also exist. Tha preferred methods for
alcohol testing, and related reguirarmente and costs, are
sufficiently diffarent from drug testing to warrant gseparate
traatment. For axanple, nedical perconnel arm needed to take a
blocd samplie for alcochol testing, but trained, non-medicel
pe-scnnel are sufficient to obtain a urine savple for drug test-
ing. Urine testing tc determine the presence of aleghsl is more
complex and uncertain, requiring the willingnesa and adility of
the donor to provide two appropriately timed samplaes.
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Alcchol abusa may warrant different action than drug uss,
according to scwe axperts. Alcohol abusers may be mora likely to
respond to educaticn sfforts tha= drug users, who, sisply by
unsuthorized use of a controllad substance, have crossod over the
line into illegal activity.

Conmeguently, wa chose o idress alcohel as a sspasaie Pproblex.
In June 1983, ir tes ba’ors the Senate Committis o2 Com-
Earce, Sciance and Technology, Secret. Ekirner committad the
Dapartment to further roview the alechol problem. On Novambaer 2,
1389, the Department issuad an advancu aotice of proposec
rulemaking (ANPRM) to serk public commant co the scops of the
alechol problism in the transportation isdustry, whether its
existing rules are sufficisnt to respond tc tiae problem, and the
feasibility and scope of several possidble options. if further
action is doaszed neceusazy.

The ANFRM sought comment on & variety of issues falated to alecohol
abuse, including whethsr testing shonld be Teguirod, what kinds of
tasts would be appropriate, what testing methodologies should be
used, and what BAC level should be used as a criterion for
intoxication. The issues on which the ANPRM sought comment
sncompass the roints made in your recomnendations scucerning
alcochol testing. TYour lstisr has besn placed in the ANPRX docket,
and your racommendations will be fully considered as the Depart-
mant determines the appropriate next action.

BAC Jjeve) -

As you know, several DOT agencies have conducted ruliemaking
proceedings on the issue of what BAC level shoul? be e3tablished
as a criterion for intoxication. As a result of these
rulenakings, all have establirted 0.04 BAC &s their positiva
threshcld for commercisl transportation industry gersonrel. ({In
addition, some agencies, like the FAA and THWA, alsoc regquize that
personnel not sonsurme alcohol a certain number of iL.ours before
going on duty.)

ke your letter menticned, a National Academy ¢l Sciences (NAS)
study, commissioned by the Federal Highway Administration during
its BAL ruleraking proceeding and referrad to in your letter,
concluded that, 3t any BAC level above terc, most comearcial
drivers would experience & degredation in skill that would
increzse the risk of crash invcoivement. Howvever, a three-fourths
majerity of the KAS panel members recommended that penalties
{e.g., driver disgualsfication) ba required only for viclaticas of
0.04 BAC or higher.

As noted above, this issue has beczn zaised again in the
Department’'s alcohol rulemaking proceeding. We will reconsidar
whether to propose changing the 0.04 level in response to comments
en the AKPRM.
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Additional Pruge:

%We have daferred to the expertise of DHNE on tasting protocols and
procedures. Their Guidelines are intanded to safeguard the ac~
curacy and integritr of tast mn.‘lu and the individoal’s privacy.
Thess Guidelines reilect the current stats of the art im drug
tasting. In directing DNES to develop sach Guidelines, Congress
specifically directad the agency to uubuoh er.p:ohmin
standards for all aspects of labora
daboaatory pavcedures...inclnding ¢ meh mﬂn the use
of tha Mt availesla tasheralegy fOr amsoring tas i w s 4
and accuracy of drug tests....” Pub. L. 100-71, #503{e)(i)¢h;{iL)
(I)(101 Stat. 351, 769).

DEES-approved testing proitccols and positive thresholds for drugs
beyond the five for which tasting {s now zequired do act exist.
Also, DEHHS certification of laboratories doss not sxtand to test-
ing of any additional druga. We do aot have the nniform standards
for additional drugs cruclal to the accuracy and integrity of the
testing process, which eourts have relisd npon in upholding
Fedsrally-required drug testing. This absance of unifora standards
could make defgse of the DOT reguliations in couzt more difficuls.
Testing for additional drugs may increass the privacy intrusion of
tasting, &nd eeuld in soms givoations raige sdditional fourth

amsrdmert issuag, MAKIngG 1T BOXe QAIIficuli O persuads the courts
to spprove DOT-reguired testing. It should alsc be nsted that the
five drugs for which we require testing ars the most used drugs
and the costs of testing incresse with sach additichzal drug added
tc the list.

The Medical Review Officer’'s task ir determining whether drug use
indicated My the west is legitissate wonld be significantly more
difsicult in dealing with legal prescripticn drugs. Privacy
concezns alsc exist. The use of DOT-mandated tests to discover
the presence of leg;i prescription drugs, and therefcre permit
&xplioyer inferances about otharwisze confidential medical condi-
tiong, could not sasi’y be prevented.

However, the Department is aware that the concerns cf those who
want to test smployvess £0T othar drugs that may {=palr l&‘.:y are
legitirate, whether in The CoOntext of post-eccident testing or
otherwvise. The Department Iz ronsidering additional rulemaxing to
expliore how to respond to these concerns, incliuding the
identixicnticn of sppropricto additional drugs for which testing
iz warranted and the establishoent of appropriate testing
protocols for trhose dIugs.

Wa intend to continue working with DERS to rssolve this issus.
The issuc of tcltinq for additionsal drugs was conslidered 3% the
DEHS *Cornrensus Confercnce” held November 2%-Decexbar 1, 198§, as
refiscted in the report of that conference. The Department will
rk closely with DHEES lt DHHS responds to conterence
Tecozmendaticns, scme of which are likely to addresy means of
testing for additional drugs Jhile still preserving the integzity/
accuracy safeguards of .hn DS procedurws.
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If 4t wary decidei to cTeate & dow, additional post-zocident
toxicology program, the Department conld consider, as part of

to astablish the program,; whethsr differances betveer
this program and the existing preventive progran warranted taking
a differsnt gpproach with respect to the drogs for which testing
was dens - Bopafully, DEES would de of assiutance in such an
atfort.

Lusell Ievels:

he cutoff lavels used both in the Department’s intarnal drumg
tasting progzar and in our regulaticns for private induatry wure
established by DHHS, based am thelr expertise concerning the tect-
ing proceuss. hese cutoffs were designed >y DHES to achieve &
roasonable dbalance bDetween the odjectives of treating ac positive
signiticant geounts of drug metabolites in an axploves’s systan
sviile tresating &s negativs smallsr quantities of metaboliies that
could result from svch sources as pisiive inhalztion, Crors-
resctivity, er inseetion of food producta.

Like the ifssus of sdditional drugs, the issue of cnroff lavels wes
discussed exrensively at the DHES Consansts Confasrence. There
appearnd to bs considsrable sentinment at the confersuce for
tightaning cutoff levels, at loast for soxe dougs (e.§.,
mariiuans}, wkich is rafiscied in the raport of the confersncs.
i%f, focilowing further DRES consideraticn of recoomendations fromx
the ceonference, DEHES destermines that changes are warranted, the
Depaztent will revisit the isGue of cutoff levels. It is our
irntent thot DOT regulaticns remaln consistent with the DMES drug
tasting Fguicalines on this issuce.

toff levals arc eeded to help establish whern, as par: of &
preventive dTug testing prograx, the consejuences assigned 0 a
positive test should foilsw. A testing prograzm intended simply to
telp estadlish acclident camaztion, not bearing these conseguesnces,
srguatly may nnt need cutcif levelis. It cuuld be possibie, If it
»ere decidel to create a new, addizional poat-acciden:
toxiccliogicel tercing prograr to detarmine accident causa:ivn, for
POT, through rulemaking, to persit {z{o waticn %o be tmansmitted
o the accident investigation process cuncerning the jevals ol
drugs present in flgid saxples. regardiess of “cute’f levels.”
DOT could aiso consider the gathering of othar data concerning
druy use as part ¢f such & process.

Timing of Coliection:

2ha Departzent iz well sware that extended delays in saxple col-
isction and testing after an accident may rasclt in detericraticn
or slimination of & drur or drug metabilite froz a perscn’s
syste=. AS your letter suggests, taking post-accident sanpiss
wizkin four hours or lese iz highly desirable. ‘he Department’s
regulations suppeTt coilecting such saxples a: sosn as possilble.

There is substantial doudbt, however, whether & repulatory reguire-
ment to oollsct post-accident sanzles within four hours would be
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msaringful. %Tris particuiarly is & praobles at rasote accidunt
sitas; it mcy ba very dificult, as 2 practica] matcaer, to affect a
eollaction ovan -lthin the IZ-“war tise limit set forth in DOT
Tules. Oftsn thairs azw po Badical focilities aveilabie, wich 1o
& particular preblam Af blood as wwll a8 urine is %o be taken.
Our own -“xperienza iz cur internal tosting program has made it
€lear to 3 that regquirsossts to tast no latar than four hours
after an sccldent could prove extremely mastiy, asd may be
imposszible in some cirCumstancss.

We would elso point out that tho reccssmanded four-hoos collarntion
iimit ir presniscd cn th: tims-sansitive pature of tazicologicml
testing of blood aarples. Urinalysis testing doas not involwve the
atalogous time-critical considerations associated with gollection
and testing of blood samples. We belleve thrt the tips frime for
post-accidert urinalysis testing is generally sufficient to
indicata wherther en individual has ueed drugs w»'thin & range >f
tipe ir the past, pnd that this time frame iz mpproprista o the
perpose o using accidents as triggering a test wnich has an
izpcriant detszrent value.

Requiring a written repert to A Bodal administrater if & post-
accidant test doea not happen within 2 certain paxiod of zime is
an infcmmation collection requiremant of dubious worth. It is not
clear froz your rmscommendation wvhat usa the adminigtrator would
maze of this information or what saferty berafit would be gained by
the iter or receiver of the report. Asx part of pormal record
izngporotions or as a rasult of reviews of reports, the modal
adzinigirations can determine whether there are wviclations of the
“tasi 22 scon as possidble” requirsment amd, if appropriste, take
enforcement acstion.

Serding Federsl emplioyees to a hespitel or cther facility as a
collection site could be comsidered by the Department, should at
some future tice the Department decide to institnte blood testing
for these ergzlcyees. TUrinalysis csn proceed in collection sites
that are net medical facilities, of course.

Recuintsey Anproaches:

.. advantage to be gained frrm combining regulations requiring

¢ —zg testiing in private industry and DOT proceduras and orders
roguiring drug testing for DOT emplioynes is not mpparsnt. They
a2re basel on 4ifferent legal suthorities and apply in weary differ-
ant crganfzssiconal contexts. It is wvery likely that rulemsking
action to combine thess requirszents would be far sors trouble
han it is wozth.

As you know, there is substantial uniformity ameng the modzl drug
tascing regulations. This uniformity pertains to the ey building
biocks of the rules, such as the uss of DHAS-ap.roved
laboratavies, uae of 49 CFR Part 40 testing procsdures, types of
teazing, arnd consejuences ©f tert results. A the Department
developed these regulations, it was a clsa- Dspartmental policy to
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epsure the msasiwm practicable degres of DOT-wida coasistancy.

¥hare the rules d.l!fox, it was Lecause the Departmant concluded

that diffarences amcng the oparating adinistrations, or the

industries they rwgulate, required thoss differsnces. Further

mhww&:r Tevipion for the saks of aniforaity would anct be
“O

It hahomclurwymtmmt-cecmntmmm-
tions frum other drag testing requiremas mld be uceful in
achieving the abiectives of tbo drug tasting program.
Obviously, the Departmant Zzn conaider th. Duard Tecosmandations
for pest-socidant testing without codertaking a nlmkt,aq simply
to reorganizs existing yant-aeeid.nt, tasting pmuim into
separate parts of the Gado Taderal Ragulaticns

As you are awars, the FRA zule snd the DOT employes drug testing
were already in sxistence whan the Department formulatad

ts semaicing drug testing rules. A ounber of differences betwaen
the FRA rule &ad other DOT rules sisply result from the
Dapartmont’s decigion to lat the FRA’s existing rule stand. This
decision did not represent a policy decision to cast all other DOT
roles in the FRA mold; indesd,; the Department decided to the
COnIYTATY.

Az your letter notes, the dcard commented on & number of reguia-
tory issues touched on in the curTent series of recommendaticns in
its compents to the Department’s rulsrakings on drug testing.
Thess cocxments wers fully considersd, as ware those of other
S.a:-m:ad persons. Whlle the Department, as noted adove, will
work with DEHS to considar revisions to some portions of its test-
ing precedures as the results of ths Corsensus Confersnce become
availadble, wo Delieve that we have alrsady aceguately responded to
wvour coxmanzs during ouxr rulemaking. When facters are rTaised that
we did not consider or when axperience illustrates a prodlem, wu
will consider appropriate changes.

Bliocd Testing:

Bacause the primary purpeses of ths rule ars deterrsnce and
identification of drug users, the Department hay determined uIine
testing tc be an appropriats approach for DOT'a prograx to prevent
drug abuse. Por our purposzs, it provides fully relisble testing
ir a zuch less expansive and perhaps less intzusive zanner than
doan blood testing. Iagal avthority to reguire biood testing of
Faderal armplovees in a non-dedical contaxt is unclear.

sion of Toxicelogical Results for tivr Peolcvees:

As your letter points cui, soc ion 503¢e) of Public Law 101-71
{101 Stat. 351, 471, July i1, 1387 authorizes disclosors of
Peaderal amplovees’ :”f. Teasuity obrained purspant to Exscutive
Ozder 12564 {Septexber 15, 1586) only 1) to the employee's mecical
review offizial; 2} t= the administrator of Iny sTployes
assistance program .n which the esployee is Teceiving counseling;
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3) t©o any suparvisory or managemsnt official within the saployse’s
aqoney having austhority to taks advarse perzonnel action against
soch saployee; or 4) pursuant to the crdar of a court of ocoEpdtent
Jurisdiction where zequired by the U.5. Govermment to defend
against any challeange against ary adverss action. As a zesuit, if
the smployes does oot consant, accldant inveatisstors, including
the NTS58‘s, would aoct have access to the drog testing results.

¥hije we are sympathctic to the NISB‘s interest in cbtalning
test recults involwving DOT amployess involved in accidsnts, the
umntiwmmmmmmmmmu, a8 you
acknowledge, from a statutory requirement. RSince, as you know, &

tion cannot ameand or cuntradict a statuie, we ave 20¢ in 2
degal position to implemsnt your recammendation that test rescits
for Peceral employees be made svailable to NTSE investigetors,
unless tis employes consants. We understand that the NISB is
sesking legislative authority from Csngress to obtain poste
accident drug test results of Pederal axployees. A kill to this
effect has bean introduced it this session 0f Congress.


http:ft81:.lu
http:podt.l.cm
http:ft81:.lt
http:tuiscUc:t.l.cm

161

N 31 e

Honorabie Samuel K. Skinne-
Secretary

U.S. Department of Traispertatien
400 Seventh Streel, S5.W.
Washin~ton, D.C. 20590

Dear Mr. Skizner:

Thank you for the Department of Transportation’s (DOF) resnonse to
Safety Recomendations [-89-4 through -12. - The National Transpartation
Safety Board appreciates and supports your commitment to improve
transportation safety by deterring drug and alcohol use in the transportatien
industry. The Safety Board had been encouraged by your des re to continue
discussions with us on the need lo develop 2 more comprehensive drug testing
program for postaccident, pestincident, and reasonable cause that meets the
needs of boih agencies. Safety Board staff had met with your previous
special assistant, Terrance Gainer, to discuss progress toward this geal.
Howasver. based on the responses set forth in your letter of August 3, 1857,
and on aur concera that there does not appear to have been any real progress
on th: development of the more comprehensive pastaccident drug testing
program requested by Safety Recommendations I1-8%-4 through -8, -11, and -12.
these recommendations have been classified as "Open--Unacceptable Response.”

As you are awa»e, the intent of Safety Recommendation I-89-}0 has been
achieved as a result of recent legisijation. Although the Safety Board had
urged the [OT to take 3 regrlatory approach te this issus. the intent of the
recommendation has now been met by aection of (ongress, and it has beer
¢lessified as "Closed--No Longer Appiicable.”

The Safety Boerd encourages you to act expeditiously on the unrescived
issues raised in the Board's recoomendations.

Sincerely.
Vet ST
James L. Kolstad
Chairman





