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Abstract: This report explains the collision of USHir flignt 1493 and Skywest flight 5569 on 
a runway at the Los Angeles International Airport on February 1, 1991. The safety issues 
discussed in the report are air traffic mdnagement and equipment at the airport; aircraft 
exterior lighting and conspicuity; pilot situational awareness during takeoff and landing and 
operations on airport surfaces; air traffic controller workload. performance, and supervision; 
and air transport accident survivability, evacuation standards and procedures, interior 
furnishing flammability standards, and survival devices. Recommendations concerning 
these issues were made to the Federal Aviation Administration. 
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EXECUTIVE SUHMARY 

On February 1, 1991,- at 1807 Pacific standard time, USAir 
flight 1493, N388US, a Boe.ing 737-300, collided with Skywest flight 5569, 
N683AV. a Fairchild Metroliner (SA-227-AC). while the USAir airplane was 
landing on runway 24 1?ft at Los Angeles International Airport, Los hngeler, 
California. The Skywsst Metroliner w!s positioned on the same runway, at 
intersection 45, awaiting clearance for takeoff. As a result of the 
collision, both airplanes were destroyed. All 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 t .at the 
probable cause of the accident was the failwe o f  the Los Angeles Air Traffic 
Facil i ty 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 Los Angeles Air Traffic Control 
tower that ultimately led to the failure of the local controller 2 {LCZ) to 
maintain an awareness of the traffic situation, culminating in the 
inappropriate clearances and subsequent col’l ision o f  the USAir arid Skywest. 
aircraft. Contributing tG the cause of the accident. was the failure of the 
FAA to provide effective quality aSSIIrance o f  the ATC system. 

The safety issues raised in this report include: 

o Air traFfic management and equigment at Los Angels!: 
International Airport. 

- _ _  - o Aircraft exterior 1 ighting and conspiclti ty. 

G Pilot situational awareness during takeoff and landing 
and operations on airport .vrfaces. 

o Air traffic controller workload, performance, and 
supervision. 

3 Air transport accidert. survivability, evacuation 
stand a rd s and procedures, interior furnish i ng 
flammability standards, and survival devices. 

Recommendations concerning these issues were addressed to tne 

- 

Federal Avi at i on Admi n i s t ra t i on. 

v i  



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, 0. C. 20594 

AIRCRAFT ACCIDENT REPORT 

RUNUAV COLLISION 
OF USAIR FLIGHT 1493, BOEING 737AND 

SKYWEST FLIGHT 5569 FAIRCHILD HETROLINER 
LOS ANGELES lNTERMATIOHaL AIRPORT 

LOS ANGELES, CALIFORNIA 
FEBRUARY 1, 1991 

1. FACTUAL INFORHATION 

1.1 History o f  the Flights 

On February 1, 1991, at 1807 Pacific standard time, USAir 
fl ight 1493 (USA1493). #388US, a Boeing 737-300 (6-7371, collided with 
Skywest flight 5569 (SKW5569), N683AV, a Fairchild Metro1 iner  (SA-227-A&), 
while USA1493 was landing on runway 24 left at Los Angeles International 
Airport (LAX), Los Angeles, California. SKW5569 was positioned on the same 
runway, at intersection 45, awaiting clearance for takeoff. (See figure 1). 
As a result of the collision, both airplanes were destroyed. All  
10 passengers and 2 crewmembers aboard the Metrciliner and 20 passengers arid 
2 crewmembers aboard the 8-737 were fatally injured. 

A special weather observation taken after the accident indicated a 
scattered cloud cover at 30,OOC feet and a visibility o f  12 _miles.- -The 
official sunset for the Los Angeles area occurred at 1723. 

On the morning of February 1, 1391, Skywest Airlines began i ts  
daily utilization of N683AV in Palm Springs, California (PSP). The airplane 
was subsequently operated under Title 14 Code of Federal Regulation (CFR) 
Part, 135 to several southern California destinations. The Skywest fl  ightcrew 
involved in the dccident boarded N683AV at Inyokern, California, (IYK). They 
flew the airplane from I Y K  to LAX and from LAX to Fresno, California (FAT), 
returning to L.4X. The accident occurred on the next flight, an intended 
departure For Palmdale (PPD), California, from LAX. There w2re 10 passengers 
and 2 flight crewmembers on board. 

USA1493 originated in Syracuse, New York (SYR), with airplane 
N388US, and was destined to San Francisco, California (SFO), by way of 
planned intermediate stops in Washington, D.C. (DCA), Columbys, Ohio (CMH], 
and LAX. The flight was 
condqcted in accordance with Title 14 CFR Part 121. En route activity before 
the accident was unremarkable. There were 89 passengers, 4 flight 
attendants, and 2 flight crewmembers aboard the airplane for the CMH-LAX 
route segment. 

USA1493's instrument flight rules (IFR) dispatch release, minimum 
equipment 1 ist (MEL), airplane load manifest, and recommended takeoff/lii,iding 
data were generated by USAir's dispatch office and forwarded to the 

There was a scheduled crew change in Washington. 
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Figure I.--hiruort diagram. 
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f l i gh tc rew a t  CMH. En route  time was 4 hdurs and 43 minutes a t  ar\ a l t i t u d e  
of f l i g h t  level  350 (35,000 f e e t ) .  The a i rp lane  departed CMH a t  E317 w i t h  
the first o f f i c e r  performing the f l y i n g  d u t j e s .  The takeoff ,  climb, c ru ise ,  
en route and descent phases of t h e  f l i g h t  were uneventful. 

Upon a r r i v a l  i n t o  the LAX area,  USA1493 was cleared f o r  t h e  C I V E T  
Two ‘P ro f i l e  Descent’ t o  LAX. While on t h z  CIVET Prof i le ,  the LAX terminal 
r ada r  approach control  (TRACON) a r r i v a l  radar  1 (ARI) c o n t r o l l e r  ins t ruc ted  
the f l i g h t  a t  1757:28 t o  in te rcept  the runway 24 r i g h t  instrument landing 
system (ILS) l o c a l i z e r  (See f igure  2) and t o  maintain 10,000 feet. 

At, 1759:00, the AF1 c o n t r o l l e r  arked, “USA1493, do you h,+e the 
a i r p o r t  i n  tight." A t  1759:u4, the captain advised, “6f‘irna:iJe” and alsa 
confirmed t o  the f i r s t  o f f i c e r  t h a t  he had visudllg acquired the airrort .  
The f i r s t  o f f i c e r  reca l led  t h a t  a t  t h i s  po’st the f l i j h t  was s p - o x i m t e l g  
25 miles  from- t h e  a i r p o r t  and t h a t  he couid d i s t i n g u i s 3  t h s  zi~por:, 
environment and scme runways. - 

A t  1759306, the ARI  coI!troller advised XAl99S ,  “elezred viLk:a? 
approach runway two four l e f t  USA1493 ”cross DENAYZ b t  or & o w  eight. 
thousand.” 

A t  1759: 57, USA1493 ‘ransmitted, “just c o n f i m  t h e  visual apprcach 
f o r  USA1493 i s  t o  two four l e f t . ”  The Ar?! contro:ler rep:ix!, “that’s 
correct USA1493 I‘ 

The cap ta in  acknowledged the agfsraach c!earance. 

A t  ‘1803:05 the AR! coqtroIler* advised U S A i r  14Q3 t o  c o n t a c t  Lo:; 
Angeles tower a t  ~ I O \ ~ E N . ~  

The f i r s t  officer. w i d  that  the  horizon Y ~ T  321-k dcr’rig t + c  
approacb and landing. He l ined up v i s u a l l y  f o r  rIJfiv:j: ’1 l e f t  an4 user! t h ?  
ILS g l ides lope  f a r  runway 24 r i g h t  For i n i t i a l  vert “ l ich tpa th  guidance: 
since there has no operating ILS cr vislial eppreap’. $ ’ - .  ind ica tor  (YA31)  
f o r  runway 24 ? e f t .  The f i r s t  o f f i c e r  recal led cmri.1; , the  3i:’p?zn$ Fir 
landing approximately 12 miles from i t .?  r :inmy a d  C r ) l l f i l  I:. d to the captain 
k h a t  he had the runbay i n  sigkit. Rur’ng t5e approach, he ca l lcd  f o r  gear 
down, fina: check1 ist,  and responded i n  accordatic;! wits USAir procedlit*es C I I  
d w l  r e q o n s e  itcms, includins “ f l a p s  30,” 

I -  

’ C : V E T  T v u  P r o c i t e  DEScent  i s  o F e  o f  s r v c r a l  ~ ; u b i i c , h e t i  ~r:iusl 
p r o c e d u i c s  i n t e n d e d  t o  f a c i l i t a t e  t h e  f l o w  O f  t r r ; v ; n j  a i r c r a f t  i r t c  t h e  ? o s  

A n g e t e a  a r e m .  

Z~~~~~ i s  t h e  name o f  t h e  i n i t i a l  s p p r o a c h  c a d i a  n a v ~ g a t i o n  f i x  f o r  t h e  
r u n w a y  2 4  l e ! t  iLS. I t  i 6  a p F r O x i E I t e l Y  23 m i l e s  iiom t h e  t h r e s h o l d  c f  
r u n w a y  2 4  l e f t .  

3 R 0 P E l  i s  t h e  .i3mc o f  t h c  i r . a l  a p p r o a c h  r a d i o  n a v i g a t i o n  f i x  f o r  t h e  
-clnwey 24 t ? f t  I L S .  ’ C  i S  a f p r o x i m d t e t y  0 . 2  m i l e s  from t h e  t h r e s h o t d  o f  
runwgy 2 4  l ? f t .  
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Figure 2 . - - 1 L S  runway 24 right. 



About 5 minutes e a r l i e r ,  aroupd 1758, SKW5569 had begun t o  t a x i  v ia  
the north rou te  from Terminal 6, Gate 32 t o  runway 24 l e f t  f o r  departure  (See 
f igu re  3 ) .  A t  1801:43, SKW5569 advised the ATC tcwer's north ground 
c o n t r o l l e r  (GC2) 'I.. .number two a t  [taxiway] Tango behind an Aero Mexico 
a i rp lane ."  A t  1801:49, the GC2 advised SKW5569, ".. . roger,  hold sho r t  Tango 
f o r  r i g h t  now, Aero Mexico wi l l  be moving i n  j u s t  a minute." 

A t  1802:43, the  GC2 i n s t ruc t ed  the f l i g h t ,  "...when able tu rn  r i g h t  
on Tango and then a t  fo r ty  f i v e  t r a n s i t i o n  t o  Uniform, t a x i  t o  runway two 
four  l e f t . "  SKU5569 acknowledged, "Tango, f c r t y  f i v e  Uniform, two four  
l e f t  ...." 

A t  1803:38, SKW5569 i n i t i d t e d  communication w i t h  the tower's i oca l  
c o n t r o l l e r  2 (LC2) on frequency 133.9 MHz s t a t i n g ,  "Skywest ah f i v e  s i x t ?  
nine a t  fo r ty  f i v e ,  we'd l ike  t o  go from here i f  we can." A t  1803:40, the  
LC2 advised the f l i g h t ,  "Skywest f ive s i x t y  nine t ax i  up t o  arid hold short  of 
two four  l e f t . "  A t  1803:44, SKW5569's acknowledgement of  this  c learance  was 
"Roger, hold short .  " 

A t  1804:33, the capta in  of USA1493 i r , i t i a t ed  radio communicat.ion 
with the LC2 an 133.9 MHZ s t a t i n g ,  "USAir fourteen ninety three  i n s i d e  
ROMEN." The tower c o m u n i c a t i m s  t r a n s c r i p t  ind ica tes  t h a t  t h i s  t ransmission 
was received;  however, i t  was noi  acknowledged by the  LC2. 

A t  1804:44, the tC2  s t a t e d ,  "Skywest f i v e  s i x t y  nine t ax i  i n t o  
pos i t ion  and ho ld  runway two four  l e f t ,  t r a f f i c  wi l l  c ross  downfield." 
SKU569 acknowledged the CC2'5 clearance a t  1804:49, "okay two four  l e f t  
position and bold, Skywest f ive  s i x t y  nine." T h i s  transmission was the 1a:t 
one recorded from SKW5569. 

Wings West 5006 (WWS006), a Metroliner a t  midfield taxiway 52, was 
wait ing t o  c ross  runway 24 l e f t .  The f l igh tcrew o f  WW5006 had 
unintent ionai  l y  departed the L C 2  tower frequency, and thz  ccwtrol'ler HZS 
unable t o  issue a clearance t o  c ros s  t h a t  runway, r e su l t i ng  in a delay.  When 
the WW5006 crew discovered the frequency e r ro r .  they returned t o  tower 
frequency, contacted L I Z , -  and _were cleared t o  c ross  runway 24 l e f t  a i  
1805:16. SKW5569 continued t o  hold =or takeoff c learance i n  the cer l ter  of 
runway 24  l e f t  a t  t h e  in:ersection wit5 taxiway 45. 

At, 1805:29, the capta in  of USA1493 t ransmit ted a second r sd io  call  
t o  the LC2 s t a t i n g ,  "USAir fourteen ninety th ree  f o r  the l e f t  side, two Four 
l e f t . "  

The LC2 conducted o t h e r  rad io  transmissions and, a t  1805:53, 
s t a t e d ,  "USAir fourteen ninety three cleared t o  land runway .two four  lef t ."  
The capta in  acknowledged a t  1805:55, "Cleared t o  land two four  l e f t ,  f ou r t een  
ninety three."  This recorded voice transmission was the l a s t  one rece ived  
from USA1493. The c o n t r o l l e r  t b w  conducted transmissions w i t h  o t h a r  
a i rp lanes ,  including a depar t ing  Metro1 iner  and two airplanes awai t ing  . 
t akeoff ,  WW5072, a Metroliner,  and Southwest 725 (SWA725), a 0-737. 
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W5072 called 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 fl ightcrew 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 located at the clearance 
delivery (CD) position, misfiled as a yet to be delivered departure 
clearance. 

The first officer on USA1493, who was flying the approach, 
recalled hearing side conversations which included 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 caid that he looked down the runway anti saw the runway lights 
and the overall landing environment. He had no recollection concerning the 
runway centerlirie lighting but believed that the ronway edge lights were on 
low intensity. He stated that the cockpit interior lighting was at n o m a 1  
intensity. He said that he did no: see an airplane on the runway and did not 
recall any distractions during the approach. 

The first officer said that he considered the approach stabilized 
by the time the flight reached 1,000 feet mean sea level ( m i l ) .  At 500 feet, 
he heard the captain call out, "500 feet, bug plus IO." He corifirnied 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 approximdtely 130 knots and 
landed on the main landing gear about 1,500 feet from the approach end o f  the 
runway on the runway centerline. He dep:oyed the thrust reversers and 
observed the engine reverse lights. He was not sure if the thrust. reversers 
had fully deployed at the time of "I2 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 in front of and below_ hi-m. He- said that the airplane had a 
position light and/or a red liqht on i t s  tail. The landing lights o f  his 
EirpSane were reflected off thc propel!ers of the  airplane in front of hdm. 

The first officer said that there was some application of braking 
before the collision but that there was insufficient time far evasive 
action. He believed that the initial point of impact was directly on the 
nose of hi5 airplane and the tail of the unidentified airplane. lie said that 
the collision occurred simul tanews to his airplane's nose wheel contacting 
the runway. The collision was marked by a flash of light followed by the 
nose of his airplane dropping. There was an explosion ar,d fire upon impact. 
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After the collision, the two airplanes slid to the left side of the 
runway and into an unocclcpied fire stati.en. An evacuation of 64 passengersVc 
3 cabin crewmembers, ar.d the first officer took place on the 8-737 while the 
scsne was involved in fire. A total of 20 passengers and 2 crewmembers on 
USA1493 were fatally injured. All 10 passengers and 2 crewnembers or; 
SKW5569 were fatally injured. 

The accident occurred at 3 3 O  57' north latitude, ana 118O 24' west 
longitude, during the hours of darkness. 

1.2 Injuries to Persons 

I ni ur i e s Lre Passenclers Others Total 

Fatal 2*/2** ro*;20** 0 34 
Ser i ous 2** 11** 0 13 
Minor 2** 15** 0 17 
None 
Total 

- - 37 
0 101 

* AbGard the Metroliner 
** Aboard the B-'i37 

i .3 Damage t o  Aircraft 

Both airplanes weye destroyed by impact forces o f  the rollision 
and a postcrash fire. The value of the Fairchild Metroliner wzs estimated at 
$1,600,000 and the b e i n g  737-300 was estimated at SZC,O00,300 prior to the 
acc i den t . 
1.4 Other Damage 

satellite fire station. 
There was minor damage tT, an ' hactive and unoccupied airport 

1.5 Personnel Pn forma ti on 

1.5.1 USAi r Crewmembers 

The flightcrew and cabincrew of USk1493 were qualified i n  
accordance with applicable federal Aviation Administration (FAA) and company 
regulations and procedures. (See appendix 6 ) .  The examination of crewmember 
training records revealed nothing remarkable. An investigation of the 
captain's background revealed the lcrlg-term use o f  a prescription drug 

4 0 n e  of t h e s e  p a s s e n g e r s  s u c c u m b e d  to thermal b u r n  a c c i d e n t - r e l a t e d  
i n j u r i e s  3 d a y s  a f t e r  t h e  accident and is listed as a fatality.  noth her 
p a s s e n g e r  s u c c u m b e d  to thermai burn a c c i d e n t - r e l a t e d  i n j u r i e s  31 d a y s  a f t e r  
t h e  accident. In a c c o r d a n c e  with 49 C F R  830.2, h i s  i n j u r i e s  u e r e  c l a s s i f i e d  
a s  "ser i OUS" i n Sect i o n  1 . 2 .  
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Figure 3 ,  --Ait-pr>rt layout  w i  tR traffic movements. 



prohibited for fliyhtcrews. Pertinent details are contained in section 1.13 
of this report. 

The accident occurred on the first -day o f  pairing for the 
flightcrew following off-duty time. On February 1, 1991, they arrived at 
DCA 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 regulations and procedures (See appendix B). No cabin crewmembers 
were assigned to this flight. The investigation of the flightcrew's 
background revealed nothing remarkable. Autopsy results frcin the first 
officer indicated the presence of substances found in over-the-counter 
medications. Details are contained in Section 1.13 of this report. The 
flightcrew received more than 10 hsurs of off-duty time prior to reporting 
for duty on February 1, 1991. 

1.5.3 ATC Specialists 

The air traffic controllers who provided ATC services to Ihe 
airplanes were qualified in accordance with current regulations. Examination 
o f  their training records revealed nothing remarkable with one exceptiois, 
The LC2 had received an evaluation 6 weeks before the accident in which f i v e  
performance deficiencies were identified. The investigation identified some 
of the same deficiencies i n  her perfornance on the night gf the accident t h a t  
are dealt with at lenyth in subsequent sections of the report. 

The investigation o f  these controlless' activities in the 2 o r  
3 days before reporting for duty on February 1 did not reveal anything 
extraordinary. Questions were raised regarding the LC2's medical history. 
The subject was addressed at the Safety Board's public hearing and the FAA 
reiterated that she was medically qualified for  her.. position. See section 
1.13 for details. 

1.6 Airplane Infarmation 

1.6.1 Skywest Fairchild Metroliner 

The Fairchild Metroliner was certificated in 1981 under 14 CFR 
Part 23 - Airworthiness Standards: Normal, Utility, Acrobatic, and Commuter 
Cztegory Airplanes, and under Special Federal Aviation Regulatior! (§FAR) 
Part 41. Approval was based on the SA-226 airplane certificated in 1963. 
N683AV was manufactured in 1986. By December 31, 1990, more than 
250 ai rpl aiies had been produced. 

For commuter service, the Metro1 iner carries two fl ight 
crewmembers. It can seat as many as 19 passengers. The airplane has a 
ccrtificated gross takeoff weight of 14,500 pounds. 
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External 1 ishting on N683AV consisted of navigation 1 ights, 
landing/recogfiition lf~hts, a taxi light, ice detection lights, strobe 
lights, and a red anticollision beacon (See figure 4). The beacon light 
assembly is located on top of the vertjcal stabilizer forward and below the 
rudder cap and rudder trailing edge (See figure 5): The location o f  the 
beacon light relative to the rudder cap results in some light obstruction; 
14 CFR Part 23 permits such obstruction. The rudder cap blocks visibility o f  
the light to an angle of 5.4 degrees above the horizontal and 2.6 degrees 
left and right of the centerline directly to the rear o f  the airplane. The 
beacon light luminance for certification was a caodle power of 100 candles; 
actual luminance was 110 candles. 

Skywest procedures dictated that illumination of the strobe 1 ights, 
taxi light and landing and recognition lights take place after receipt of a 
takeoff clearance. 

The airplane's weight and center of gravity (CG) at the time of the 
accident was about 12,500 pounds and 265.9 inches, respectively, which were 
within applicable limits. 

NC83AV was equipped with an audio system designed to handle radio 
functions, as well as all onboard comunications involving pagins, the csbin 
hand telephone and cockpit interphone. It also carried an automated 
passenger briefing device that was prerecorded for takeeff acd landing. 

1.6.2 USAir Boeing 737-300 

The takeoff weight included 1,200 pounds of fue l .  

The Boeing 737-300 series airplane was approved on Hovernter 14, 
1984, under 14 CFR Part 25 Airworthiness Standards: Transport Category 
Airplanes. N388US was manufactured in 1985 with a configuration for 2 Plight 
crewmembers, 4 flight attendants, and 128 passenger seats. A1 though the 
airplane interior was partially refurbished in 1389, most of the intescor 
panels were from state-of-the-art materials at the time of original airplane 
manufacture. 

The airplane's dispatch records for the departure from CMH 
indicated a takeoff weight of 119,724 pounds, and a CG at 15 percent mean 
aerodynamic chord (MAC), which were within appl tcable limits. The estimated 
landing weight at LAX was 94,424 pounds with 7,320 pounds of fuel remaining. 

Landing iniicated airspeeds ( I A S )  at 95,000 Doundr were as 
follows: 

- -_ . - 

VRef Flap 30 124 knots 
VRef t 5 129 knots 

1.7 Meteorological Information 

The National Weather Service (NWS) hourly weather observation for 
LAX taken at 1751 was: Three zero thousand scattered, visibility one five, 
temperature five seven, dewpoint four three, wind two s ix  zero at six knots, 
altimeter three zero one zero. 
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Figure 4.--Metroliner external 'lighting. 
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Figure 5.--Metroliner tail, side view. 
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A special local weather observation taken at 1816 indicated: three 
zero thousand thin scattered, visibility one five, temperature five. seven, 
dewpoint four three, wind two six zero at six knots, altimeter three zero 
one one. 

At LAX on February 1, 1991, 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 Comnuni cat ions 

No communications eq:iipment outages or discrepancies were ncted in 
the LAX facilities log that would have contributed to this accident. 
Postdccident certification of very high frequency transrni tter and receiver 

- equipment indicated that all equipment was operating within specificaticns. 
There was no evidence that either aircraft experienced connnunication 
mal funct i ons . 

A t  the time of the accident, based on a review o f  transcript: of 
recorded radio communications, seven aircraft were on the LC2's frequeqcy. 
Four aircraft were lccated on the surface of  the airport [Ph i l ipp ine  A!rlines 
flight 102, SKW5569, WW5072 and SWA725).  USA1493 had just touched down, and 
the two remainin9 airplanes were airborne (USA2858 and WW5212). The L C E  
described the traffic workload and complexity as "light to moderate" at the 
time of the accident. 

1.10 Aerodrome Information 

The 10s Angeles -International Airport is owned dnd aperat& by-the 
City of Los Angeles, Department of Airports (DOA). The pub1 ished elevation 
of' the airport is 126 feet msl. 

The airport has dual parallel runways between 9,000 and 12,000 feet 
long. Runways 25 left and right comprise the south runway complex, and 
runways 24 left and right are referred to as the north runway complex. Part 
of the south complex has been in use since 1928. The north complex began 
operations in June 1960, and the second north runway was added in 1976. 

Runway 24 left, trl? accident runway, is 10,285 feet long by 
150 feet wide and is of concrete construction. The runway is equipped with 
high intensity runway lights ( H I R L ) ,  runway centerline lights (CL), and a 
medium intensity approach 1 ight system with runway a1 ignment indicator lights 
(MALSR) . 

Tower personnel stated that there were no difficulties with runway 
and taxiway lighting 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 z5 
intensity level and that the taxiway lights were set on l o w  intensity at the 
time of the accident. 

A review of airport facility ataintenance and ATC tower operations 
logs indicated no reported difficulties with the HIiIL, 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 ?eft at  the intersection of 
taxiway 45 is about 120 feet msl. 

There are currently eight passenger terminals operating at LAX. In 
1988, Phase I of Terminal 2 was opened. In June 1989, Phase I1 for 
Terminal 2 was completed. Terminal 2 lighting includes eight high polo 
stanchions mounted on top of the terminal building t o  provide ramp 
illumination. Each pole, about 37 feet high, (198 feet msl, and 81 feet 
above ground level (agl) , included three 1,OCO-watt high-pressure sodium lamp 
fixtures (See figure 6). 

1.10.1 ATC Tower 

The ATC tower, operated by the FAA, is classified as a level V6 
limited radar ATC facility. The existing tower structure was completed in 
1961. The location of the tower was based on its relative position to the 
runway 25 isouth) ccmplex. Eye-level elevation for personnel in the tower 
cab is about 264 feet msl (160 feet agl). 

The_ 
straight line distance from- the tower cab to the approach end -of the 
runway 24 left centerline is approximately 2,350 feet. The distance from the 
tower cab to the intersection of the centerline of runway 24 left and the 
centerline of taxiway 45 is approximately 3,900 feet. 

The entire runway 24 complex is north and west o f  the tower. 

The only parts of the airport specifically designated as an “ATC 
NON-VISIBILITY AREA” are taxiways 48 and 49 between taxiway Kilo in the 
south complex and taxiway Tango in the north complex. This aria pravides 
the only ground taxi access between the two runway complexes and is 
approximately 3,400 feet west of the tower. The area of taxiways 48 and 49 
at the north-south midway point, referred to as the “50 Yard Line,” i s  
designated as the point where aircraft taxiing from one complex to ahother 
must change to and contact the appropriate ground control frequency. 

’Intensity l e v e l s  f o r  r u n M a y  edge, ccnrerline, a n d  a p p r o a c h  < I ( A L S R )  
l i g h t s  v a r y  f r o m  S t e p  1 ( l o w )  t o  a :naXimUm i n t e n s i t y  o f  Step 5. T a x i ~ a y  
light intensity l e v e l s  a r e  IOU, m e d i u m  o r  high. 

‘Air t r a f f i c  m o v e a e n t s  involvin9 100  O r  m o r e  I F R  operations per  h o u r  for 
16 h o u r s  per day. l e v e l  V i s  t h e  highest level classification,- 
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F igure  6 . - - A i r p o r t  terminal  2 l o c a t i o n  (pole l i g h t i n g ) .  
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During interviews, tower personnel stated that a series of four 
ramp lights on the northernmost portion of the Terminal 2 complex 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 1 ighting conditions 
relative f o  ATC operations was obtained from the manager o f  the Terminal 2 
complex in the form o f  a letter dated February 6, 1991, to the Chief of 
Operations f o r  the Los Angeles DOA. In his letter, the manager stated, based 
on his recollections shortly after phase I of the Terminal 2 complex opened 
on May 31, 1988, '...the tower contacted someone, I do not know whl, 
regarding glare from the southernmost apron lights. The tower requested that  
the lights aither be shielded or redirected. TCe Terminal 2 electrical 
contractor complied by redirecting the 1 ights down, thus eliminating the 
glare. Upon completion of this work the tower was contacted 6nd 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 personnel were w v e r  contacted 
regarding the repositioning or shielding of the northernmost apron 1 ights 
that became operational upon Completion of phase I 1  construction, 
approximately June 1, 1989. 

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

After the accident, tower personnel contacted DOA, i n  writing, 
requesting that the Terminal 2 lights be redirected and/or shielded a d -  
adjustments Here-accompl ished. 

The DOA plans ta construct a new control tower on the airport, and 
several possible locations are currently undergoing mathematical model ins and 
shadow studies. The proposed height of the new tower, at the cab fl3or 
level, is 252 feet agl. The planned completion date for the new structure i s  
May 1995. 

1.10.2 ATC Operations 

fiscal year were 632,312, of which 584,246 were scheduled air carrier and 
commuter opera t i on s . 

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

The total air operations at the airport during the last recorded . 



17 

The data recorded for the day of the accident indicated the 
f 01 1 ow i ng i n f ormat i on : 

Air Air General Total - Total 
Carrier Taxi Aviation Military local7 gperztions 

1,010 448 112 26 26 1,622 

1.10.3 ATC Personnel Staffing 

A typical complement of 13 persocs was scheduled for the evening 
shift in the LAX ATC tower covering the period between 1300 and 2300, 
February 1, 1991. They included 11 ATC specialists (ATCS), 1 traffic 
management coordinator (TMC), and 1 area supervisor :AS). The i M C  reported 
for duty at 1.130 and departed the facllity at 1530 on annual leave. 

At the time of the accident, the LAX tower (cab) was staffed by 
four full -performance-level (FPL) controllers, a developmental (DEV) 
controller, qualified through his assigned operating position (GC:), and an 
area supervisor (AS). During the course o f  events leading up to the 
accident, two FPL controllers (CDl and GC2) and the DEV (GC1) 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 t o  the accident. The remaining controller (LCl) was 
working the 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 A i r p o r t  Surface Detection Equipment 

The airport is equipped with an AiTport Surface Detection 
Equipment (ASDE)8 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 
primzry use of the ASDE is to augment visual observations by tower personnel 
of aircraft 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 positions. At the time of the accident, the north ASDE indicator 
at the LC2 position was inoperative and logged out o f  service. The south 
ASDE indicator at tne LCI position was operating normally. 

' L o c a l  o p e r a t i o n s  r e p r e s e n t  v i s u a l  f l i g h t  r u l e s  ( V F R )  h e l i c o p t e r s  
o p e r a t i n g  w i t h i n  t h e  T e r m i n a l  C o n t r o l  A r e s  ( T C A ) .  A l t h o u g h  m o s t  r e c o r d e d  
# * l o c a l @ #  a i r c r a f t  d o  n o t  l a n d  o r  d e p a r t  f r o m  t h e  a i r p o r t  r u n o a y s ,  t h e y  
r e p r e s e n t  a w o r k l o a d  f a c t o r  i n  t h e  f a c i l i t y  A T C  o p e r a t i o n s .  

a A l t h o u g h  c u r r e n t l y  r e f e r r e d  t o  a s  AS9E. t h e  s y s t e m  i n  p l a c e  a t  L A X  was 
o r i g i n a l l y  k n o u n  a s  A i r p o r t  S u r f a c e  D e t e c t i o n  ( A S D ) ,  w i t 5 o u t  t h e  w o r d  
" E q u i p m e n t , # *  u p o n  i n i t i a l  C o n s t r L c t i o n  a n d  i n s t a l l a t i o n . $  
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The use of the ASDE a t  LAX is prescribed i n  LAX ATC Tower 
Order 7110.7E, dated January 15, 1989. The order s t a t e s ,  i n  pa r t ,  t h a t  the 
AS ”sha l l  e txure the ASUE i s  operated from sunset t o  sun r i se  and any o t h e r  
time the e n t i r e  length of a l l  runways is (a re)  not v i s ib l e . ”  Addit iondl ly ,  
the order  s t a t e s  tha t  ihe local  c o n t r o l l e r  s h a l l ,  ‘when appl icable ,  use ASDE, 
i n  addi t ion  to visual observaLion, t o  ensilre the runway is c l ea r . “  

FAA national procedures regarding use of the ASP€ a r e  contained i n  
FAA Handbook 7110.65F, Paragraphs 3-70 through 3-72. Paragraph 3-73, 
ovt i  ining ASDE equipment usage, s t a t e s :  

llse ASDE t o  augment v isua l  observations of a i rc i -a f t  and/or 
vehicrrlar movements on runways and taxiways: 

a. When v i s i b i l i t y  i s  less than the most d i s t a n t  point  i n  
the  act ive movement a rea ,  and 

b. When, i n  your judgement, i t s  use will a s s i s t  y c ~  In the 

Paragraph 3-71, out1 in ing  the usage of information obtained frm 

a.  Use ASDE-derived in fomat ion :  

performance o f  your d u t i e s  a t  any time. 

the  ASDE, s t a t e s :  

(:) To determine t h a t  the runway i s  c lea r  o f  a i r c r a f t  
and vehicles  p r i o r  t o  a landing o r  departure .  

(2 )  To-monitor compliance with-control  i n s t ruc t ions  by 
a i r c r a f t  and vehic les  on the taxiways and rimways. 

(3) To confirm p i l o t  reported posit ions.  

(4’ To provide d i r e c t i c n a l  taxi infomation on p i l o t  
request.  

The Safety Board documented the  operating i i s t a - y  o f  the ASDE 
system a t  LAX through interviews w i t h  maintenance personnel,  eqcripment 
maintenance records and o f f i c e  corresponderice. The ea71 -*: ;t wri t ten  
documentation was a l e t t e r  dated January 9, 1980, describing an evaluht ion 
conducted by an airways f a c i l i t y  (AFS) team, which determined t h a t  the 
manufacturer’s operating spec i f i ca t ions  could not be met. She e v a l u a t i m  was 
i n  response t o  complaints from ATC personnel t ha t  the q ~ a 1 i t . y  of ASOE 
coverage was poor and t h a t  the system was unreliable.  

In February 1986, in an e f f o r t  t o  eliminate the  po ten t i a l  f o r  
runway incursions a t  ASDE-equipped a i r p o r t s ,  the FAA’s Air T r a f f i c  Service 
d i r ec t ed  t h a t  t he  ASDE system be u t i l i z e d  between the hours of sunset  and 
sunrise, 7 days a week. Prim- t o  r x e i v i n g  these d i rec t ions ,  t he  cAX ASDE 
was u t i l i z e d  only :’:iring periods of seduced v i s i b i l i t y ,  us’ually assoc ia ted  
w i t h  poor weather COLI-: ‘ t ions  o the r  than a t  night.  



19 

In a letter dated March 24, 1986, the AF5 manager stated that 
spare parts support had been a significant problem in maintaining the ASDE 
since the system was not FAA standard equipment. The letter 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 daily 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 
o f  the ASDE system and to reduce the number of outages, ATC personnel 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. 

Gn December 18, 1987, in a joint letter to the FM's Western 
Pacific Regional Headquarters, the ATM and the AFS manager stated, "The 
increase in ground traffic and the historical performance of the ASDE at the 
Los Angeles International Airport, is evidence that we have a serious problem. 
It is imperative that a more reliable ASDE system be installed at LAX." This 
letter requested that managers from regional headquarters contact the FAA's 
Washington Headquarters in order to obtain the highest priority for a 
rep1 acement ASDE at LAX. 

On January 7, 1988, the LAX ATM, in a 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 far a 
niore modern ASGE-3 system had slipped to an undetermined date. The equipment 
remains in the development stage. 

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 erisure that replacement o f  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 letter 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 list appears in 
appendix E. 
1.10.5 Bright Radar 1ndicato.r Tower Equipment (BRITE) 

The tower is equipped with the ERITE systern, designed to display 
primary and secondary (transponder) radar returns of aircraft and 
a1 phanumeric target symbology generated by the Automated Radar Terminal 
System (ARTS) to a radar display in the ATC tower at the LC1 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 runkays during 
both day and night conditions. It augments visual observations by tcwer 
personnel of arrival, departure, and ovwfl ight aircraft. 

A review of maintenance logs between February 1, 1589, and 
January 15, 1991, indicated a number of entries related to the quality of the 
BRITE system regarding display fccus and intermittent display presentation. 
Tire AFS manager described the current BRITE system as "fairly reliable." 

The LAX tower AS, who was on duty on the night o f  the accident,, 
stated in an interview 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 correlatioa 
was o f f  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 carryover log entry and 
informed him that both BRITE indicators appeared to be operating normally. 

1.11 F1 ight Recorders 

i. 11.1 Skywest Metro1 iner Recorders 

At the time of the accident, there was no requirement for the 
Skywest Hetroliner to be equipped with a flight data recorder ( F D R )  or a 
cockpit voice recorder (CVR). However, after October 11, 1991, 14 CF!? Psr: 
135.151 requires aircraft, such as the Metroliner used for 
commuter operations, to be equipped with a CVR. 

In preparation for this CVR requirement, in May 1990, Skywest  
Airlines forwarded a letter 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 (MMELB, .w_hereby-an otherwise airworthy airplane would - 
have to be grounded in the event of a malfunctioning CVR before the 
October 11, 1991, deadline. Skywest cited its belief that valuable 
operational and maintenance experience would be gained by using the CVR 
before its mandatory installation and that, "in the unhappy event of an 
accident involving one of the airplanes so equipped, we would have va?uable 
data for the subsequent investigztion." 

In June 1989, the Manager of the FAA's Aircraft Evaluation Group, 
The memorandum stated (ACE-270) forwarded a memorandum to the Skywest P O I .  

the following: 

Skywest Airlines' request for additional relief on Cockpit 
Voice Recorders was discussed with AFS-ZOO [Flight Standards]. 
It has been determined that the Flight Operations Evaluation 
Board cannot grant any additional relief to either the Cockpit 
Voice Recorder or the F1 ight 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, 

In the spirit of cooperation, and Skywest's continued effort 
to fully comply with all regulations, even before they become 
required, we had intended on installing CVR equipment in the 
aircraft. However, the potential for a cockpit voice 
recorder, that is not required, 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. 

Skywest stated the following: 

The Safety Board determined during its investigation of th is  
accident that Skywest had purchased and had CVR's available t o  instail at? 
its airplanes before the accident involving N683AV. 

1.11.2 USA1493 Cockpit Voice Recorder 

USA1493 was ~quipp2d with a Sundstrand model AV557C CVR, serl'al 
number (S/N) 11627. Following the accident, the unit was removed from the 
airplane and transported to the Safety Soard's facilities in Washington, D.c. 
lilthough a transcript o f  the CVR tape tias prepared (See appendix C), problems 
were encountered with the recording. 

Some areas of the recording were of substantially poorer qua1 jty 
than others, and there was a significant reduction in recording speed in the 
areas of reduced qual i ty. Furtnermore, the recording was fragmented and 
discontinuous, with conversations apparently cut o f f  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 function 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-routinely by the fl ightcrews, 
cannot detect minor imperfections. 

1.11.3 USA1493 F1 i ght  Recorder 

The FDR, a Sundstrand Data Control model UFDR-FWUS, S/N 692, was 
removed from the airplane after the accident and sent to the Safety Eoard's 
laboratory in Washington, D.C. ,  for processing and evaluation. 

Examination of the FDR revealed extensive heat and smoke damage tc 
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. 

2. 

3. 

4. 

5. 

During the f ina l  
magnet ic  heading 
approximately 248O. 

Durina the l a s t  4 5  

45 seccrnds of recorded da ta ,  the 
was r eco rded  c o n s i s t e n t l y  a t  

seconds, the indicated airspeed was 
approhmately 135 knots, except f o r  the f i n a l  7 -seconds, 
during which time the airspeed decreased t o  the last  
recorded airspeed, 117.73 knots. 

The pressure a l t i t u d e  da ta  ind ica te  a steady r a t e  of 
descent f o r  the Fina l  4 5  seconds, except f o r  the l a s t  
7 seconds when the descent stopped and t h e  a l t i t u d e  
remained essent  i a1 1 y constant.  

The f ina l  8 seconds of recorded v e r t i c a l  accelerat ion 
data  reveal accelerat ion peaks nf 1.14 G ' s ,  1.16 G's,  and 
1.43 G's  8, 7, and 5 SeconCIs p r i o r  t o  the end of 
recording, respectively.  A minimum accelerat ion value o f  
0.66 G's was recorded 3 seconds p r i o r  t o  the end o f  t h e  
da ta .  

There were no radio microphone keyings recorded i n  the 
f i n a l  45 seconds of recorded data .  The l a s t  recorded 
microphone keying occurred 62 seconds before the  end o f  
the record i ng . 

Several cor re la t ions  between FDR data  and CVR/ATC t r a n s c r i p t s  were 
prepared t c  provide in s igh t  in to  the workload presented t o  the f l i gh tc rews  i n  
the few minutes p r i o r  t o  the  accident. 

1.12 Mreckage and Impact Information 

These documents a r e  i n  appendix. 0 .  

-- .- - 1.12.1 . The 8-737 

After the  c o l l i s i o n ,  the B-737 and the p a r t  of the Metroliner t h a t  
was crushed beneath the l e f t  side of the  B-737 continued 600 feet down 
runway 24 l e f t  before veering l e f t  and impacting the vacact f i r e  s t a t i o n ,  
about 1,200 feet fyom the collision point and approximately 600 feet t o  the 
l e f t  (southeast)  of the runway center l ine  (See f igures  7 and 8). Although 
p a r t s  of the Metroliner were scat tered among the wreckage, the only p a r t s  of 
the B-737 t h a t  separated from the airplane were the nose cone, nose g e a r  
doors, and l e f t  p i t o t  tube. The B-737 was destrayed by t h e  r e s u l t i n g  ground 
fire, which burned through the top of the fuselage both forward and a f t  of 
the wing, the l a t t e r  causing the a f t  fuselage t o  drop down. The impact w i t h  
the building destroyed the  8-737 cockpit and damaged the left  engine and an 
area of the l e f t  wing leading edge. The top and l e f t  s ides  o f  the c o c k p i t  
were crushed inward, and t h e  forward sect ion of the cockpit on the c a p t a i n ' s  
side was crushed i n ,  down, and t o  the r i g h t  (See f igure  9) .  Both forward 
cockpit windshields were cracked. Several propel ler  s lashes  were on the 
lower r i g h t  s i d e  o f  the B-737 fuselage s k i n  i n  the area of the forward g a l l e y  
door. 
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Figure 7 .  - -Wreckage d i  s t r i brit i cr; . 
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The burned a rea  i n  the top of the 8-737’s fuse l age  was i n  the 
forward cabin between t h e  f i r s t - c l a s s  and coach sec t ions .  I n t e r i o r  f i re  
damage i n  th i s  area was extensive.  The r i g h t  forward a rea  of the forward 
cargo compartment, including t h e  cargo l i n e r s ,  the cargo f l o o r ,  and the cabin 
f loo r ,  was a l so  severely damaged by fire. Several small holes  i n  t h e  r igh t  
s ide  of the fuselage below t h e  f l o o r  line indicated inward pene t r a t ions  and 
f i r e  damage. This a rea  a l s o  housed t h e  crew oxygen cy l inde r ,  which was 
found loose. The cy l inde r  contained heavy amounts of  soo t ,  except f o r  the 
area of an at taching s t r ap .  The pressure gauge and r e g u l a t o r  were 
extensively f i re  damaged, and t h e  overpfessure and supply l ines were broken 
(See sect ion 1.16.2 f o r  f u r t h e r  information). 

Soot and fire had damaged both sides o f  the fuselage e x t e r i o r  fo’m 
the  forward area t o  the break i n  the fuselage a f t  of the wing. The  most 
severe f i re  damage was on the le f t  s i d e  of the fuselage around t h e  wing, 
where much of the skin below t h e  window l i n e  had burned through. 

The top of the fuselage was a l s o  burned away from just a f t  of the 
wing t o  the a f t  doors. The fuselage along the f l o o r  beams was s t i l l  attached 
near the fuselage break a f t  of  the wing. However, the entire t a i l  sect ion 
drooped t o  the ground. 

The forward passenger door (L-1) was jammed s h u t ,  and the lower 
half of the door was displaced inward approximately 6 inches. ?here was no 
f i r e  damage t o  the e x t e r i o r  of t h e  door. The forward se rv ice  door (R-1) was 
open. The door was s t r u c t u r a l l y  i n t a c t ,  but i t s  i n t e r i o r  had sustained 
s i g n i f i c a n t  f i r e  and heat  damage. The e x t e r i o r  of the door contained soot 
near i t s  bottom forward s ide.  The a f t  passengm door (L-2) was open, and 
both sides of the door were f i re  damaged. The a f t  s e r v i c e  door (R-2) was 
open. There was no soo t  on the i n t e r i o r  surface o f  the door, and minor 
amounts of soot were evident  on the e x t e r i o r  (See sec t ion  1.15 f o r  d e t a i l s  
of emergency escape sl ide deployment) . 

Both l e f t  and r i g h t  overwing emergency exit  hatches-had- been-Gened 
by passengers during the evacuation. The lef t  overwing ex i t  hatch was 
outs ide the airplane on the ground forward of the l e f t  wing. The i n t e r i o r  
surface of the hatch d id  not  contain soot. The r i g h t  overwing exit hatch was 
inside the airplane and was severely f ire damaged. 

The le f t  wing was attached t o  t h e  fuselage but had sus t a ined  f ire 
damage, the most severe o f  which was inboard of the engine on t h e  underside 
of the wing, the leading and t r a i l i n g  edge devices, and the t r a i l i n g  edge of 
the inboard spo i l e r .  The No. 1 leading edge s l a t  ( f a r t h e s t  outboard) had 
impact damage corresponding t o  impact w i t h  a support pole  of t h e  f i re  
s t a t i o n .  All l e f t  wing leading edge devices were i n  t h e i r  f u l l y  extended 
posit ions.  

The r i g h t  wing was at tached t o  t h e  fuselage but had sustained f i r e  
and heat damage. This damage was general ly  i n  the area inboard o f  the 
engine but was less severe than t h a t  on t h e  l e f t  wing. There was a gash of 
about 12 inches in  the wing leading edge just above t h e  outboard end of  the 
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No. 3 leading edge f lap.  A l l  r i g h t  wing leading edge devices were i n  t h e i r  
fu l l  y extended posi t ions . 

The v e r t i c a l  s t a b i l i z e r  and the r i g h t  and le f t  horizontal  
s t a b i l i z e r s  were s t r u c t u r a l l y  i n t a c t  but severely f i r e  damaged. Heavy 
amounts o f  scot were on t h e  left  s i d e  of the v e r t i c a l  s t a b i l i z e r ,  which had 
sustained f i re  damage t h a t  melted composite r e s i n s  i n  the lower pa r t  of the 
rudder. The r i g h t  s i d e  of t h e  v e r t i c a l  s t a S i l i z e r  was v i r t u a l l y  free of soot 
and exhibi ted l i t t l e  discoloratSon from heat. The rudder was in  the Faired 
pos i t i on  (no de f l ec t ion ) .  

The entire a f t  s ec t ion  of the airplane was ly ing  on the ground and 
had ro t a t ed  counterclockwise (aft-looking-forward) t o  the extent t h a t  some of 
t h e  weight of the a f t  s ec t ion  was supported by the l e f t  horizontal  
s t a b i l i z e r .  The outboard 3 feet o f  the l e f t  horizontal  s t a b i l i z e r  was bent 
upward f m m  i t s  normal posi t ion.  Several areas of the s t a b i l i z e r  skin along 
t h e  inboard portion of the underside and the leading edge had been burned 
away. Both upper and lower s k i n  surfaces were covered w i t h  soot .  The 
e l eva to r  trim tabs  were found f a i r ed .  Both the e l eva to r  and the trim tab. 
had been burned enough t o  melt some of  t he  composite resins. 

The le f t  main gear  exhibi ted impact 
damage and extensive f i r e  damage. Both le f t  main gear  t i r e s  were burned but 
remained in f l a t ed .  The l e f t  gear  shimmy damper valve body was to rn  from the 
damper assembly and was hanging from i t s  hydraulic l i n e .  The l e f t  engine 
nace l l e  and wing box sec t ion  of the Metroliner were wrapped around the left  
landing gear  strut of the 8-737. The  r igh t  main gear  of  the 8-737 exhibited 
moderate amounts of soot ,  and both t i res  were s t i l l  inf la ted.  

The 9-737 nose landing gear  wheel well structure (doghouse) was 
to rn  from the airplzne,  folded _back and r e s t ing  underneath the-forward - 
fuselage.  The a i rp l ane  was r e s t i n g  on i t s  nose sect ion.  Both nose gear  
t ires were i n t a c t  and i n f l a t e d  but had sustained f i r e  damage. A piece from 
the inboard end of the Metroliner 's  r i gh t  t r a i l i n g  edge fPap was wrapped 
drOUnd the f r o n t  of the e-?37's nose gear  lower drag l i n k .  

No fuel tank rl;?twe o r  leakage from the wing o r  c e n t e r  tanks was 
observed. The t o t a l  amodnt of fuel offloaded frcli the 8-737 a f t e r  the 
accident was estimated a t  6,600 pounds, including fuel removed on scene and 
from the le f t  wing a f t e r  the a i rp l ane  had been relocated t o  a hangar. 

The main engil;e control  valve was closed on the No. 1 engine and 
open on the No. 2 engine. These valve posi t ions a r e  cons i s t en t  w i t h  the 
posi t ions of the engine s t a r t  levers i n  the cockpit--"fuel o f f "  f o r  No. 1 and 
"fuel on" f o r  No. 2. Both Fuel shutoff valves, located on the wing f r o n t  
spar  a f t  o f  each engine, were open. None of the f i re  handles f o r  the engines 
o r  the aux i l i a ry  power u n i t  had been pulled.  The f u s i b l e  plug on each of the 
three f i r e  b o t t l e s  had melted, and t 9 e  b o t t l e s  were found discharged. (When 
the b o t t l e  temperature g e t s  high enough, the fus ib l e  plug melts and the 
b o t t l e  pressure i s  re leased i n t o  the wheel well). 

All gear were down and locked. 
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An asymmetry between left and right wing trailing edge flaps was 
documented. All measurements from left wing flap ballscrews indicated 
10 units of extension; all measurments from right wing flip ballscrews 
indicated 40 units of extension. All eight ballscrews were intact and 
attached to the transmissions. The flap handle was jamned beyond the 'Flap 
0" (Full retract) detent, and the detent pin on the flap handle had been 
broken off. The cockpit flap pcsition indicator showed the left flap pointer 
at 6 units and the right flap pointer at 12 units. The glass face o f  the 
flap indicator was smashed. 

An examination of the flap torque 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 
local temperatures had produced bulging and white discoloration in the area 
of the fracture. (The entire wheel well area, including the torque tubes 
located there, had been subjected to severe fire damage. The intensity of 
the fire in the area of the torque tube fracture was enough to melt 
hydraulic-line block clamps and to burn off electrical wiring insulation). 
The metallurgical examination revealed that the fracture was the result o f  
extensive heat damage and subsequent overstress. 

The "A" and "8" hydraulic system reservoir quantities read 0 and 
1/4 full, respectively. When the reservoirs were drained, no fluid was 
obtained from the "A" reservoir, and less than 1 quart was obtained from the 
.Sr" reservoir . 

The examination of the airplane revealed breaks in both the "A" and 
'B" hydraulic lines that could have allowed the depletion of fluid. beaks 
in the "A" system were identified in the hydraulic lines along the nose gear 
strut. System "B" hydraulic lines leading to the left wing Kruegcr flag- 
actuators were punctured as a result- o f  the impact damage to the flaps. 

411 landing and taxi lights from the 6-737 were removed and 
examined. Continuity tests showed that the bulbs were intact and 
operational. All cockpit switches for the landing lights were found in the 
"on" position. 

1.12.2 The Netroliner 

The major portion of the Metroliner had been crushed beneath the 
8-737's left wing. The z'rplane was totally destroyed by the initial impact, 
the subsequent dragging along the ground by the 6-737, and by ground fire. 

?he empennage rJith the vertical stabilizer, rudder and left 
horizontal stabilizer were located approximately 240 feet from the initial 
impact location. The left, wing section outboard of the engine was located at 
the intersection of taxicdy 47 and the runway. The right wing separated at 
the root and was found, with the right landing gear attached, betyeen the 
runway and taxiway Uniform. 
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The r i g h t  engine (minus the propel ler  section) was found along the 
debris path. The r i g h t  engine propel ler  was found embedded i n  the 8-737's 
r i g h t  engine lower cowling. The l e f t  engine and propel ler  remained attached 
t o  the main wreckage. 

The remaining por t ion of the main fuselage sustained severe impact 
and f i r e  damage. The main cabin door was i n  the closed and locked pos i t ion.  
The upper cockpi t  section from the center post outward t o  the r i g h t  was 
missing. The nase section forward of the cockpit sustained only minor impact 
and f i r e  damage. The landing gears were extended. 

The l e f t  wing t i p  forward navigation l i g h t  bulb was broken, and a l l  
glass and filament material was missing. Only one filament post remained. 
The l e f t  wing t i p  rear  navigation l i g h t  bulb was broken, and a l l  glass was 
missjng. However, the f i lament was i n t a c t  and was grossly stretched.9 The 
r i g h t  wing t i p  forward navigation l i g h t  bulb was intact .  The r i g h t  wing t i p  
rear  navigation l i g h t  bulb was broken, and a l l  glass was missing. Howeverp 
the filament was i n t a c t  and stretched. The t a i l  cone navigation l i g h t  bu lb 
was broken, and a l l  glass was missing.. However, the filament was i n t a c t  and 
stretched. The v e r t i c a l  s t a b i l i z e r  a n t i c o l l i s i o n  beacon 1 ight  bulb was 
broken, and a l l  glass was missing. However, the filament was intact: and 
stretched. 

The l e f t  and r i g h t  wing t i p  strobe l i g h t s  and t h e i r  respect ive 
power supplies were removed from the ureckage and tested f o r  preimpact 
operational status. The r i g h t  strobe was found t o  be functional. The l e f t  
strobe l i g h t  f lash tube was determined t o  be inoperative but the preimpact 
status could not be determined. The t a i l  cone strobe l i g h t  glass components 
were not located. 

1.12.3 Witness Marks on the Metrolirler and the 8-73? 

A match o f  r i v e t  pat tern witness marks was found betweeir the nose 
cone o f  the 8-737 and the t r a i l i n g  edge o f  the r i g h t  elevator o f  t h e  
Metrol iner. A dent was found 4.66 feet from the outboard t i p  o f  t he  
Metrol iner 's r i g h t  elevator. Alignment o f  the dent and the most forward 
r i v e t  t ha t  attached a brace t o  the 8-737's nose cone a t  the top center 
contained a match o f  r i v e t  patterns and scratch marks. Other r i v e t s  were 
located on the t r a i l i n g  edge of the Metrol iner's r i g h t  elevator, one on each 
side o f  the dent. The scratch marks were located on the B-737's nose cone, 
one on each zide o f  the forward r i v e t .  The nose cone was also scraped on 
top, w i th  the scrape extending from the top center r i v e t  o f  the 8-737's nose 
cone t o  the a f t  edge o f  the nose cone. 

One v e r t i c a l  mark and seven ve r t i ca l  tears consistent w i t h  
propel ler  slashes were on the r i g h t  side o f  the 0-737's nose cone and 
fuselage, i n  an area below the r i g h t  side o f  the cabin service door. The 

. -  
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9Filacnent stretch is indicative o f  impact o n  an illuminated bulb. 
Brittle f r a c t u r e  o f  f i l a m e n t s  is generally a s s o c i a t e d  nith bulbs that a r e  n o t  
illuminated a t  the time o f  impact. 
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vertical mark was found on the t i p  of the nose cone. The vertical tears were 
several inches wide, and the edges were curved i n t o  the fuselage consistent 
w i t h  penetration i n t o  the fuselage. The amount of separation between each 
mark for  the f i r s t  three tears was 22 inches. 

1.12.4 Harks on the Runway 

The f i r s t  mark on the runway associated w i t h  the accident was a 
scrape on the concrete w i t h  metal deposits located 2,354 feet from the 
threshold of runway 24 l e f t ,  a poin t  adjacent t o  taxiway 45 Uniform, A 
wreckage distribution diagram i s  provided as figure 7. Red and blue 
scrubbing marks consistent w i t h  the pa in t  colors on the Metroliner were 
intermixed w i t h  other concrete marks. 

Evidence o f  soot patterns on the runway surface began about 
2,425 feet  from the runway threshold. The soot pattern expanded and 
continued along the wreckage path  t o  the f i n a l  position of the 8-737. 

Four t i r e  tracks were on the runway near the ini t ia l  collision 
point. T h y  were i n  pairs, and the relative distances between She tracks 
were consistent w i t h  the t i r e  geometry of the B-737. A t  various po in t s ,  one 
o r  two tracks faded from view, but a t  least two tracks were present a t  all 
times from the i n i t i a t i o n  point t o  the edge of the runway. Ground scar 
marks coiitinued from the marks made by the. t i res  t o  taxiway Uniform, followed 
by t i r e  and scraping marks on taxiway Uniform t o  the final resting place of 
the wreckage. 

A set of gouges on the runway consistent w i t h  propeller slash 
marks was on the r igh t  side of the runway centerline, near the i n i t i a l  
collision po in t  starting a t  2,395 feet. The beginning o f  the gouges wrts.  
perpendicular t o  the runway center1 ine.- The distance between the gouges 
becaae greater along the direction of travel. Some of the la ter  gouges were 
curved as i f  they were formed by a l e f t  t o  right.  motion. The rdght  side of  
the gouges was found farther down the runway in the direction of trave? of 
the wreckage. A total of 19 gouges was found. 

1.13 Hedical and Pathological Information 

O f  the 89 persons aboard the 8-73?, 20 passengers 1 f l ight  
attendant,  and the captain were fatally injured. Autopsies o f  the 
19 passengers and 1 f l i g h t  attendant who were removed from the  Wreckage 
revealed t h a t  they died of asphyxia due to'smoke inhalation. One person who 
evacuated the airplane died as a result of thermal burns a few days la ter .  
The captain succumbed t o  multiple traumatic injuries. In addi t ion,  Q D P ~  

' passenger died of thermal burn injuries 31 days after the accident. In 
accordance w i t h  49 CFR 830.2, his injuries were classified as serious as 
noted i n  Section 1.2 of this report. 

All of the 12 persons aboard the Metroliner were f a t a l l y  injured. 
The captain and f i r s t  officer, as well as nine passengers, succumbed t o  
multiple traumatic injuries, and one passenger died as a result of smoke . 
inhalat ion and thermal burns. 
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1.13.1 Air Traffic Controllers Toxicological Information 

Approximately 4 hours after the accident, the LC2 and the AS 
submitted urine specimens for toxic3logical analysis for specific drugs at 
the direction of FAA ATC management and in accordance with Department of 
Transportation requirements. No positive results were reported followirrg 
analysis o f  these specimens and ii review of the case by the FAA Medical 
Review Officer . 

The Safety Board's subsequent requests for blood and -ine 
specimens were refused by the individuals. 

1.13.2 Surviving F1 ight Crewmembers' Toxicological Information 

The first officer of USA1493 submitted a urine specimen fol1owir.g 
the accident in accordance with Federal requirements. At the Safety Board's 
request, USAir collected a blood specimen that was provided voluntarily by 
the first officer. The blood and urine analysis did not detect drugs or 
a1 coho1 . 

The first officer agreed to release his FAA medical certification 
records to the Safety Board. The records contained three reports of first- 
class medical examinations conducted during the 3 years prior to the 
accident. Each report reflected normal examinations without 1 imitations. A t  
the time o f  the accident, the first officer possessed a valid medical 
certirlcate dated April 20, 1990. 

1.13.3 Deceaced F1 i ght Crewmembers 

The Los Angeles County Medical Examiner determined that the cause 
of death for the captain and first officer of SKW5569 was multiple traumatic 
ir?juries and the cause -of death for the captain of USA1493 was traumatic 
injury t3 the head. Toxicological specimens were collected from the fatally 
injured crewmezbers o f  both aircraft during autopsy. The body of the captain 
of SKW5569 was not retrieved from the wreckage for about 18 hours after the 
accident because of danger to the personnel involved in the body recovery. 
Toxicological specimens collected during the autopsy were sent to the FAA's 
Civil Aeromedical Institute (CAMI). In addition, specimens collected from 
the captain of USA1493 were sent to the Center for Human Toxicology (CHT) in 
Utah. 

The toxicological analysis of the blood taken from the captain of 
SKW5569 showed 0.015 percent ethanol and 0.004 percent acetaldehyde. The 
kidney tissue showed an ethanol concentration of 0.05 percent and an 
acetaldehyde concentration of 0.008 percent. The acetaldehyde found iR the 
specimens was generated by putrefaction. Thus, the ethanol found was due to 
postmortem generation and not to ibigestion. 

Urine collected from the first officer of Si045569 had 
57.8 micrograms/milliliters (ug/ml) of salicylate and 176.8 ug/ml of 
acetaminophen, The 1 iver contained 1.17 ug/ml of pseudoephedrine (over the 
counter cold or allergy medication). 
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CAM1 reported that the captain of USA1493 had 1.6  yg/ml of 
phenobarbital in his urinpc, 0.587 ug/m: in the liver fluid, and 0.324 ug/ml 
in the bratn tissue. No blood values were reported. White tab:o,ts .found in 
a containrr in his f?ight bag each contained 15 milligrams (ng) of 
phenobarbital. 

Portions of the toxicological specimens from the captain of USA1493 
were forwarded t o  the CHT for verification of the findings. On March 27, 
1931, CHT reported that phenobarbital was detected in the blood at a 
concentration of 436 nanograms/mill i l  i ters (ag/ml) . Phenobarbital was 
detected in the brain tissce at a concentration of 528 ng/gm. 

As a result of tne findings of phenobarbital, a drug that is 
contraindicatedlO for use by airline pilots, the Safety 8oard 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 gastrointestinal problem. The caFtain had never reporteti 
this problem or the use o f  this drug to his aviation medical examiner. A 
summary of the captain's medical history, as it pertains to the use of 
phenobarbital, i s  included as appendix F. 

1.13.4 Air Traffic Controllers Medical Information 

A review of controller medical records did not reveal anything 
remarkable, with the exception of the LC2. FAA reviews o f  her records prior 
to the accident indicated her ability to meet applizable medical standards as 
a controller. A sum.nary of the medical records of tha controllers in Vie 
tower at the time of the accident is included as appendix G. 

1.14 Fire . -  

1.14.1 Fire Fighting NotificatiQn and Response 

Immediately following the collisiun, the LAX tower notitied the 
airport rescue and fire fighting (ARFF) services on the red phone circuit o f  
an aircraft crash near runway 24 left. The senior ARFF officer immediately 
requested a full response that included 4 crash units, 2 task forces 
(consisting of 1 ladder truck, 2 engines and 10 fire fighters) as well as 
1 engine company, 1 ambulance and 2 battdlion Lhief. Ne also requested fiwr 
additional ambulances. 

The first ARFF trucks responded from Fire Station 8G, which was 
about 1/4 mile away from the accident site. They observed black smokt as 
they departed the station. These units arrived at the scene less than 
1 minute after notification. 

The fir2 fighters found the B-737 resting against the unxcupied 
fire station. Flames from an apparent pool o f  fuel under th2 airplane 

"FAA A d v i s o r y  C i r c u l a r  91.11-1 &'Guide t o  D r u g  H a - a r d s  i n  A v i 3 t i o b i  
M e d i c i n e l '  i n d i c a t e s  a i r m a n  d u t i e s  c o n t r a i n d i c a t e d  f o r  24 h a u r s  a f t e r  u s e .  
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engulfed the fuselage and were visible inside the forward passenger cabin." 
No f i r e  was evident i n  the cockpit area. Er :hd f i re  fighters began their 
init ial  f i r e  attack, they observed 40 t o  SC iai.s?e outside the airplqne. The 
f i re  fighters also witnessed six o r  Seven people evacuatirrg through the 
r i g h t  rear door and the right overwing exit Using both roaf and bumper 
turrets, the four crash ui;i!.s *+ere able t:: ext:*guish most of the ground f i r e  
in about 1 minute, b u t  they were unable t o  ex njuish i t  completely. 

While the  initial attack on the f i re  was i n  progress, three f i r e  
fighters departed their vehicles and began rescue operations. One f i r e  
fighter removed the f i r s t  officer of the 6-73: through the sliding window on 
the  right side -of the cockpit and, assisted by another f i r e  fighter, moved 
h i r i  t o  a safe area. One of the firefighters then returned t o  the cockpi t  
area through the sliding window anl zttempted t o  rescue the captain bu t  was 
unkhle t o  do so because he was pinned i n  the wreckage. He said t h a t  t he  
captain appeared 1 ifeless. 

A f i re  fighter brought a foam-producing hand l ine t o  the cockpit t o  
protect the captain. Around the same time, another f i r e  fighter brought  a 
hand line t o  the R-1 door.  Before f j r e  fighters could attack the cahin f i r e  
through this door,  the f i r e  ha4 intensified quickly and burned a large hole 
through the cabin roof. Despite the ventilation afforded by the opening i n  
the roof, the f i re  fighter, who had entered the forward cabin, could only 
advance a few seat rows toward the rear because o f  the fire 's  intensity. 
However, the f i re  fighters remained in the cabin until the interior f i r e  was 
extinguished. About 10 minutes i n t o  the attack, f i r e  fighters discharged 
600 pounds of Halon 1301 i n t o  the cabin. They stated, however, t h a t  as  
expected, the Halon had l i t t l e  or no effect on the f ire.  

One f i re  fighter, using'a foam-producing hand line under the B-737, 
found a propeller in the right engine of the 8-737, and reported t h i s  
discovery t o  his supervisor. His supervisor asked the tower whether a second 
airplane was involved. About 1814, the torqer indicated t h a t  a "Metroliner" 
might be involved. The Incident Commander then initiated a search of the 
runway fo r  any survivors. They found five ..- fatally injured persons and debris 
scattered along the p a t h  of the B-737. AS the f i re  fighters extinguished the 
f i r e  under the B-737, the fuselage of the Metroliner was found crushed under 

Although the f i re  fighters were able t o  control  the f i r e  under the 
8-737, the f i re  continued i n  the cabin. About 1825, the a f t  section of the 
fuselage, including eight rows of seats, drooped t o  the grcund. The f i r e  
fighters then advanced inro this opening. Both the exterior and the 
interior f ires were extinguished about  30 minutes after the f i r e  fighters 
arrived on the scene. In  addition t o  LAX ARFF units, manc:>wer and rescurces 
t h a t  were directly involved i n  the f i r e  suppression/s*Jpport activities 
included 5 engine companies, 10 task forces, and 134 persor,:iel. An estimated 
20,000 gallons of water, 1,046 gallons of aqueous file-forming foam and 
600 pounds of Halon 1301 were used during the f i re  suppression operation. 

the B-737. 

l l A \ s o  s e e  s e c t i o n s  1 . 1 5  a n d  1 . 1 6  r e l a t e d  t o  f i r e  i n  t h e  8-737 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 established 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 last patient in the primary triage area was dispatched to a hospital 
about 1 hour and 1 5  minutes after the accidefit. 

The resources made available during the medical operations included 
7 fire department ambulances, 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 accider?t, airport 
operations/pol ice responded to the scene and began establishing early 
perimeter control. M i  thin 10 to 15 minutes, airport operations/pol ice 
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. Triade 
tags and asscciated reference numbers were iubsequently distributed t o  them. 

The LAX Operations Manager stated that the north complex was closed 
immediately after the accident. He added that it was not reopened until 
February 3, 1991, 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 removed. 

1.i4.4 Disaster Preparedness 

LAX hiid at the time of the accident a current FAA-approved 
emergency plan in accordance with 14 CFR 139. The facility last conducted an 
emergency exercise on October 4, 1989. Title 14 CFR 139.325(9)(5) requires 
that a full-scale exercise be conducted every 3 years. In addition, 
responses were made to significant incidents on August 21, 1990, (a Bseing 
737-300's right landing gear was not extended) and on August 27, 1990, (a 
Boeing 747-400's outboard main gear and nose year were not extended). The 
actions and commitments of resources involving these two incidents met the 
requirements for a triennial emergency exercise by the FAA Regional Airport 
Cert i f i cat i on Off ice. 
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1.15 Survival Aspects 

Three cabin cremembers and 63 passengers aboard the B-737 
survived (See f i g u r e  l o ) ,  of which 48 persons were -interviewed during the 
on-scene invest igat ion.  

Four of  the six e x i t s  were used during the emergency evacuation: 
t h e  R-1  forward service door, the !eft  and r i g h t  overwing emergency exits, 
and the R-2 service door. The L - 1  exit  was damaged subsequent t o  t h e  
secondary impact w i t h  t h e  abandoned f i r e  s t a t i o n .  The L - 2  exit  was opened by 
the L - 2  f l i g h t  a t t endan t  during the s l i d e  t o  a s top  between the f i r s t  and 
second impacts; however, because of  flames along the le f t  s ide  of the 
a i rp l ane ,  she s t a t e d  t h a t  she closed the door and e l ec t ed  no t  t o  use i t  
the rea f t e r .  I t  
was determined t h a t  ARFF personr.el had opened the door well a f t e r  t h e  
accident.  

The fo l  7 owing summari zes their interviews : 

Inves t iga to r s  found the door open w i t h  the s l i d e  deployed. 

The R - 1  s l i d e  pack d id  nst deploy. I t  was found below the door i n  
an area where the f l o o r  was burned away. The postcrash examination of t h e  
g i r t  bar  and i t s  two r e t a i n i n g  brackets revealed t h a t  the b o l t s  t h a t  secured 
the re t a in ing  brackets  t o  the f l o o r  on the inboard s i d e  of the  door were 
bisected (sheared o f f  a t  f l o o r  level). The R - 2  s l i d e  pack deployed a s  
designed when the door was opened by the R-2 f l i g h t  a t tendant  t o  i n i t i a t e  the 
emergency evacuation. 

Several passengers noted t h a t  the landing appeared t o  be r o u t i n e ;  
howevr?r, w i t h i n  a few seconds of touchdown they r eca l l ed  f e e l i n g  the a i r p l a n e  
move up and dawn, c o n s i s t e n t  with heavy brake appl icat ions.  They noticed "an 
orange glow through the cabin windows on both s i d e s  of  the airplane;  f l i g h t  
a t tendants  were heard ye1 1 ing repeated commands "get down$ s t a y  down. I' After 
t h e  impact. w i t h  the bui lding,  the f l i g h t  a t tendants  commanded the passengers 
t o  r e l ease  their s e a t b e l t s .  The two r e a r  f l i g h t  a t t endan t s  and seve ra l  
passengers had unbuckled their  s e a t b e l t s  a f t e r  ihe f i rs t  impact and were 
thrown forward when the a i rp l ane  struck the buijding. 

The R - 1  f l i g h t  a t tendant  s t a t ed  t h a t  the "touchdown f e l t  normal" 
and t h a t  sho r t ly  t h e r e a f t e r  " I  heard a big metal scrape, and f e l t  l ike  they  
slammed the brakes r e a l  hard." Within 2 o r  3 seconds, the emergency l i g k t s  
came on and he began t o  shout commands, "grab ankles,  heads down, s t ay  down.'' 

After the first impact, and while the a i rp l ane  was s t i l l  moving, he 
noted t h a t  the cabin became " r e a l l y  warm," and he observed smoke coming from 
underneath the f l o o r  i n  f r o n t  of h im.  He saw the f l o o r  i n  f r o n t  o f  him 
moving up and down about knee high. He a l s o  remembered seeing smoke and f i r e  
on top of  the v a l e t  c l o s e t  i n  f r o r t  of him. He described the smoke a s  "very 
t h i c k. 'I 

i-- 

As the a i r p l a n e  struck the abandoned f i re  s t a t i o n  and stopped, t h e  
R-1 f l i g h t  a t tendant  departed his jumpseat and went t o  h i s  e x i t  door. After 
assessing the area ou t s ide  the door f o r  f i r e ,  he rotated the handle t o  t h e  
open posi t ion and attempted t o  open the door. During this time he s a i d  t h a t  
the smoke got  so bad t h a t  he could no longer see anything. After forcing t h e  
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door, he was able to open it about 12 inches and shortly thereafter he was 
able to open it fully. At that point, 3 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 pdssed 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. Secause of the fire, only two passengers were able to escape 
from the left 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 
that 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 in 11-0 climbed 
over the 10-E 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 lasted 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 fliqht attendants and fire fighters who, they 
estimated, arrived on scene 1 to 2 minute: after the B-737 strum the 
abandoned fire station. 

Passengers seated around row 10 stated that prior to departure the 
flight attendant assigned to the R-1 position interviewed a young passenger 
who was seated in 10-0 about whether he could fulfill the duties of an able- 
bodied person in the event of an emergency. The passenger advised the flight 
attendant that he was 17 years old; however, to be sure the youth 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 overwincj area who made their 
way to the rear o f .  the cabin reported using the emergency floor path 
lighting. All o f  the passengers stated that the cabin filled with thick 
black smoke within seconds of the impact with the building. 

. .  

_- .- L- - .  

The L - 2  fliaht attendant stated that she slightly opened her door 
without difficulty before impact with the building; 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 wag to the overwing exits 
in accordance with company procedure. Because o f  the number of passengers 
moving aft, she was only able to advance forward to the seats at-rows 19 and 
20 on 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 slide, and evacuated 
about 15'passengPrs. He then exited and directed passengers away from the 
airpl ane . 
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 o f  the ATC tower and from an aircraft on a visual 
approach to runway 24 ?eft. 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 o f  Uniform and taxiway 
45, heading 060°; holding short of runway 24 left at taxiway 45; and holding 
on the centerline of runway 24 left at the point were the collision occilrred. 
During the part o f  the exercise in which ti.e 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 configurations/conditions were 
observed on the Metro1 iner at the aforementioned locations. Thcse cL)l)ljiKions 
were as follow: 

Lighting Condition 1: Snly (red) anticollision beacor;, 
_ _  - navigatinn, taxi, and- recogniti-on 

Lighting Condition 2: Only (red) anticollision beacon and 

Lighting Condition 3: Except for ice-detection lights, all 

The results o f  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: 

lights on. 

navigation lights on. 

lights on, including strobes. 

1. The Metroliner's white tail navigation light blended with 
the runway centerline 1 ighting, especially when the 
centerline lighting was set to step 2. 



39 

2. lhe Metroliner's red anticollision beacon, located 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 Metro1iner"s taxi, recognition, wing tip navigation, 
and strobe lighting were not readily detectable. 

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

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. 

5. 

The participants in the tower portion of the exercise agreed that 
the three northernmost lighting fixtures inounted 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 Examigation of Oxygen System Parts and Fuse'iage Strixtw-5 

Witnesses agreed that both airplanes were ablaze shortly afxer 
initial contact on the runway. The 76-cubic-foot capacity crew oxygen 
cylinder that was installed in the forward cargo compartment of the 8-739 was 
depleted,. the low-pressure- oxygen supply line was broken, and the -oxygen-- 
regulator was severely damaged, collectively indicating that oxygen had 
escaped. This discovery suggested that oxygen from the cy1 inder 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 bleed down in about 90 seconds. Two segments of 
fuselage structure, the oxygen regulator and the low-pressure supply I ine, 
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 low-pressure supply line fractured in a ductile manner 
after the fire was extinguished; 

The mode of fracture of the oxygen regulator 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 ha5 investigated several ?ires on transport 
airplanes in which gaseous oxygen was thought to contribute -to the rapid 
spread of fire and smoke within the passenger cabin.12 In these cases, 
passengers and crew reported that evacuation was impeded as thick black 
smoke filled the cabin within about 45 secmds. During the evacuating of 
USA1493, flight attendant testimony and passenger reports also indicated that 
thick black smoke quickly entered the cabin of the 6 ~ 7 3 7 . .  The Safety Board 
requested that the FAA Technical Center Fire Safety Branch conduct 
preliminary "burn tests" to examine the effects of an introductioa of 
compressed gaseous oxygsn into the environment of an aircraft cabin fire. 

Tests were coliducted on July 30 and August 13, 1991, using similar 
cabin configurations. However, the first test, OR July 30, 1991, utilized an 
experimental water mist suppression systsa. This test was conducted first 
because it was believed to be potentially less destructive. On August 13, 
1991, a test was conducted approximating the cabin configuration of the 
USAir 8-737. 

The cabin of a test fuselage was configured to be similar to the 
USAir 8-737 in terms of seat and cabin furnishings. * Seats were equipped 
with fir&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 
o f  the galley doorway. A pan containing approximately 50 gallons of aviation 
fuel was located on the outside of the galley door. _ -  

Visual observation 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 ti;e cabin. in both tests, the forward cabin area 
became totally engulfed by flames and smoke in less than 2 ininutes. 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 Branch staff to 
measure cabin environmental changes and temperatures in relation to survival 
time. 

- 

The scientific data will be published in future -technical reports. 

" F i r e  D u r i n g  T a x i ,  S c h e d u l e d  S k y w a y s  I n c . ,  F L i g h t  478, F a i r c h l ' t d  
S w c a r i n g c n  SA226TC. NS03SS. Hot  S p r i n g s ,  A r k a n s a s ,  A u g u s t  27, 1 9 8 3 ,  
D C A - 8 3 - A A - 0 3 7 ;  . a n d  F i r e  D u r i n g  PaSSenSer B o a r d i n g ,  D e l t a  A i r  ~ i n e s ,  
F l i g h t  1 5 5 8 ,  S a t t  L a k e  C i t y  I n t e r n a t i o n a l  A i r p o r t ,  N53001, B o e i n g  727-232, 
O c t o b e r  1 4 ,  1989, DCA-90-MA-002. 



43 

1.17 Additional Information 

1.17.1 ATC Procedures 

As it pertains to the landing clearance issued to the flightcrew of 
USA1493, the Air Traffic Control Handbook, 7110.65F, Section 10, -"Arrival 
Procedures and Separation, 'I paragraph 3-122, "Same Runwav separation," 
states: 

. .  *. 

- 
Separate an arriving aircraft from another aircraft using the 
same .runway by ensuring that the arriving aircraft does not 
cross the landing 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 7220.2A, 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 
requirements for flight progress strip marking and the use of flight progress 
strips by control tower personnel. 

Item 22-12b3, regarding flight progress strip management at tP2 
clearance delivery position, stated that the strip be forwarded to "tne 
appropriate local control position." 

Regarding operations by the ground controller, the LAX supplment, 
item 23-43c stated, "all intersections are designated .departure points." 
Additionally; item 23-43d stated, "there is no strip marking requi8*ed af  
ground control . 'I 
1.17.1.1 Postaccident Procedure Change 

. 

c 

The FAA Air Traffic Services initiated a procedural change shortly 
after the accident. The change was circulated to all terminal ATC facilities 
by a general notice (GENOT) as follows: 

Do not authorize aircraft to taxi into position and hold at 
an intersection between sunset and sunrise. Additionally, do 
not authorize an aircraft to taxi into position and hold at 
any time when the intersection is not visible from the tower. 
These procedures shall be implemented at 7:OO a.m. local on 
February 16, 1991. The contents of this notice shall be 
briefed to a l l  ATCT operational personnel. 

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

Position 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 def ines t.:w control  pos i t ions are t o  be operated and i s  supp1emente.d by 
F a c i l i t y  OPS, established by the f a c i l i t y  manager f o r  use by personnel a t  the 
f a c i l i t y .  c 

The National OPS, which are mandatory, requi re  that  con t ro l l e rs  a t  
the ground contro l  pcsi t ion:  

1. 

2. Review t h e  f l i g h t  progress s t r i p  f o r  required 

Prepare o r  obtain a f l i g h t  progress s t r i p .  

information. 

e 

1.17.3 

1.17.4 

.i.17.5 

3. Revise f l i g h t  progress information i f  discrepancies are 
detected . 

4. Mark the f l i g h t  progress s t r i p ,  t o  include "The 
designator for the departure po in t  on the runway when an 
a i r c r a f t  w i l l  depart from a po in t  other than tha t  
designated as the standard operating procedure f o r  t ha t  
runway. " 

5. Forward the f l i g h t  progress s t r i p  t o  the appropriate 
. posi t ian.  

An excerpt copy o f  the OPS i s  included as appendix H. 

Excerpt From Skywest Metro1 i n e r  Check1 i s t ,  Standard Operating 
Procedures, Ju l y  1, 1988, Page 17 

The . f i r s t  o f f i c e r  w i l l  -perform the passengerbr ie f ing during 
t a x i .  The passenger b r i e f i ng  can be accomplished a t  any time 
p r i o r  t o  t a x i i n g  by e i the r  crewmember as long as one 
crewmember being o f f  the radio w i l l  not  jeopardize safety 
dur ing t a x i  i n  and around congested areas o r  the a b i l i t y  t o  
maintain close l i s t e n i n g  watch t o  ATC.I3 

Excerpt From Skywest Operations Manual , Company/ATC Operating 
Pt: l icy Part I I ? ,  Page 2.60, June 25, 1989 

I t e r  2.b. P i l o t s  are cautioned t o  be extremely v i g i l a n t  i n  
maintaining proper l i s t e n i n g  watch of proper ATC frequencies. 

Use o f  Headsets by Skywest F1 ightcrew Personnel 

Skywest f l  ightcrews are required t o  purchase an FAA-approved 
headset. The a i y l i n e  does not  have a speci f ic  po l i cy  addressing the use of 
headsets. However, company representatives repor t  t ha t  because o f  the 

I 3 A s  n o t e d  i n  S e c t i o n  1 . 6 . 1 ,  t h e  a c c i d e n t  a i r p l a n e  was e q u i p p e d  w i t h  a n  
a u t o m a t e d  p a s s e n g e r  b r i e f i n g  d e v i c e .  The e f f o r t  r e q u i r e d  b y  t h e  c ieumember  
i s  L i m i t e d  t o  s e l e c t i n g  t h e  d e v i c e  l lonU a t  t h e  s p p r o p r i e t e . t i m e .  
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decibel level i n  the cockpit, nearly a l l  of its pilots wear them. Both 
..pilots on SKU5569 were using-the hard shell (noise suppressingj type of 
headset. 

1.17.5 Skywest Air1 ines Pol ICY Concerning the Use o f  Metrol iner External 

Mention of exterior lights i s  contained i n  the Before Takeoff 
Expanded Checklist. Page 18, of the standard operating procedures (SOP), 
dated July 1, 1988, under the subheading t i t led "Takeoff Procedures" states 
"When takeoff clearance has been received the last four items of the Before 
Takeoff Checklist will be accomplished and the check1 i s t  announced complete." 

e . ,. . L i g h t i n g  

The four items are: - 

Transponder/encoder ........ .On . F/O 
Bleed Air ................. ..Cff F/O 

Ignition Mode Switches ...... Set 
Speed Levers ................ .High 

Additionally, the next .paragraFh states "The captain w i l l  position 
the Strobes, Taxi, Landing -and Recognition-, Light- Switches to the OR 
po -. i t i  on. I' 

The Takeoff and Climb Checklist on page 19 of the SOP dated July 1, 
1989, states "Landing and Zecognition Lights for all operations in the 
Terminal or Airport t raff ic  unless such use causes a cockpit distraction." 

Skywest published a bulletin t o  al l  flight cremembers, dated 
October 24, 1989, as the result of a ground accident i n  which a fuel truck 
ran i n t o  one of i t s  Metroliners. The bulletin further details the procedures 
for the use of exterior lights. Effective on t h a t  date for a l l  ground 
operations a t  a l l  airports from sunset t o  sunrise was the following: 

PF [Pilot Flying] 
CP 

_ -  -. - - . 

External Lights t o  include Rotating Beacon, Navigation, Taxi 
and on Metrol iners, Recognition Lights will be illuminated, 
and the Passenger Cabin Interior Lights will also be 
Illuminated. You are, however, expected t o  use your good 
judgement in use o f  Recognition and Taxi Lights . t o  avoid 
blinding oncoming Aircraft, Vehicles, and/or ramp people. 

An 'additional bulletin t o  all flight cremmbers, dated November 2, 

Skyyest Use of Intersection Takeoffs 

1989, was a verbatim restatement of this policy. 

1.17.7 

The SKywest Metroliner Operations Manual, Part 3, Chapter 6A, 
Page 2.41, dated March 25, 1988, entitled "Flight Crew Ope-ating Policy," 

.authorizes *int.ersection takeoffs a t  LAX provide.: there i s  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.. U p x  receipt and 
acknowlagement of a clearance to taxi onto a runway, flightcrews align the 
afrplane on the runway centerline. 

1.17.8 Skywest Air1 ines ATC Communication Procedures 

The chief pilot for Skywest stated that the airline subscribes to 
the phraseology and communication procedures contained in the Airman's 
Information Manual (AIM) and that discussions rather than written material on 
the subject are offered 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 for 
collision avoidance. The subject is primarily zddresscd from the perspective 
o f  an in-flight hazard. . -  

FOM Reference Section 4-35-2, October 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. ._ - - -  

F9M Reference Section 3-37-1, July 20, 1990 
DESCENT - 
LANDING LIGHTS 
Inboard landing lights should be used particularly during 
times of reduced visibility below 10,000 feet for traffic 
;avoidance. Outboard, tax. wing and runway turnoff 1 ights 
should noma1 ly be OFF. 

LOGO LIGHTS (if installed) 
LOGO lights should normally be turned ON below 10,000 feet at. 

, night, ynless operating in IMC [instrument meteorological 
conditions]. 

FOM Reference Section 8-5-1, July 29, 1988 
COLLISION AVOIDANCE 
"SEE AND AVOID" CONCEPT 

.The flight tules prescribed in Part 91 of the Federal Aviation 
Regulations set- forth the concept of "See and Avoid." This 
concept requires that vigilance shall be maintained at all 
times, b each person operating an aircraft, regardless of 
whether- the operation is conducted cncier Instrunent F1 ight 
Rules (IFR) or Visual .  Flight Rules (VFR;,. 

* -  
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FOM Reference Section 8-5-2, July 29, 1988 
VISUAL SCANNING (ccnt'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 not 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 th2 
difficulty of detecting other aircraft. 

1.17.10 Excerpt From the USA-ir 8737-300/400 'Pilot's Operating Handbook 
(POW 

POH Reference Section 3-5-1, Dated December 14, 1990 
PILOT SEAT ADJUSTMENT 
Fasten the seat belt and shoulder harness. Adjust the seat 
position with the appropriate controls to obtain the optimum 
eye reference position. Use the handhold above the forward 
window to assist. The correct eye reference position is 
established when the topmost flight mode annunciators are just 
in view below the glare shield and at the same time, a slight 
amount o f  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 1,000 feet down the 
runway. Frequently cross check sink rate, pitch attitude, and 
visual position of the 1,000 foot touchdown target to maintain 
airplane in the approach slot. 

.I 1 

- 1.17.11 USAir Radio Communication Phraseology and Techniques 

USAir's 1 iterature on radio communication phraseology acd 
techniques parallels the information contained in the AIM. The air1 ine's 
publications do not contain specific language that addresses the need for 
pilots to be vigilant in maintaining a proper listening watch of ATC 
frequencies. 

1.17.12 Use of Headsets Verse's Overhead Cockpit Speakers 

USAir does not have a formal policy on flightcrew use o f  headsets 
instead of overhead cockpit speakers. The airline's Senior Director of 
Quality Assurance and F1 ight Safety stated that fl ightcrews are encouraged to 
wear headsets and that to the best of his knowledge nearly all of them do, 
especially fl ightcrews assigned to Boeing aircraft. 



48 

1.17.13 T h e  Airman'$ Iiiformation Hanual ( A M )  

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

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, 1990, 
issue of AIM: 

.. 

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

The single, nost 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 control 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 tr?ffic, controllers may initiate 
intersection takeoffs as well as approve them when the pilot 
requests. If for any reason a pilot prefers to use a 
different intersection or the full length of -the- runway-or 
desires to obtain the distance between the intersection and 
the runway end, HE IS EXPECTED TO IkiORM 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. 

All FAA ATC personnel were trained, certified, and qualified for 
their duties in accordance with the applicable directives. The control tower 
staffing was considered, adequate. 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 bold 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 and 
Skywest Air1 ines. From experience, the controllers expected commuter 
airplanes departing from the north runway complex to request midfield 
departures either from runway 24 left or 24 right. 

Weather conditions were well above the criteria f o r  VFR. In 
postaccidsnt interviews, neither the surviving flight crewmember of USA1493 
nor the air traffic controllers identified environmental factors as a 

The physical evidence on the surface of runway 24 left at the 
intersection of taxiway 45 and the witness marks on the surfaces and 
structure of both airplanes indicated that the collision occurred on a runway 
that was the responsibiiity o f  the LC2. 

-I constraint to the normal performance of their duties. .I --- 
_ -  

_ -  

2.2 Air Traffic 

After the crew of SKW5569 had received the flight plan clearance 
from the controller at Clearance Delivery in accordance with local procedure, 
the flight strip for the flight was forwarded directly to the LC2 position. 
Because the boarding gates for Skywest Airlines are on the south side of the 
airport at terminal 6, the flightcrew received initial taxi instructions from 
the GC1 (south complex) ground controller. Due to the northeastbound route 
of flight, the airplane was cleared to proceed to the north route via taxiway 
48 and made initial contact with the GC2 (north complex) ground controller at 
the appropriate changeover point. The fl ightcrew was then instructed to taxi 
to runway 24 left. 
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In an effort to reduce workload at the ground control position, LAX 
ATC procedures' did not specify the use and handling of flight progress 
strips at that position. As a result, aircraft could request intersection 
departures directly from the local controller. The ground controller was 
thereby re1 ieved from coordinating with the local controller and marking 
flight progress strips accordingly. A I  lhcugh intended tn  reduce the ground 
controller's workload, the procedures elimi 'ated redundancies that were built 
into the system.'and increased the local controller's work?oad. Wi tkout the 
flight progress strip information, the local controller was required to 
determine the fl ightcrew intentions. and rely on memory and observations of 
aircraft moving on the ground ta identify and track the progress of aircraft 
under his/her control. If a controller is unable to 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 fl ightcrew of SKW246, 'I.. .YOU still holding short o f  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 USA23, which she had just cleared for takeoff 
on runway 24 left. 

On its .initial radio contact wfth tne LC2 at 1803:38, the 
flightcrew 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, subseqtient tran$misscons- by L C p -  
indicate that she vias briefly--aware of SKW5569's presence on runway 24 left 
at intersection 45. At 1804:44, she cleared the flightcrew of SKW5569, "taxi 
into position and hold runway two four left, traffic will cross downfield." 
A t  1805:02 she cleared the flightcrev of SWA725, "taxi up to and hold short 
of 24 left, .. .you'll follow the Metroliner." The Metroliner referred to in 
this instruction must have been SKW5569. This transmission authorized 
SWA725, a 6-737 to come up to the active runway. The transmission could not 
have been intended for another Metroliner, (WW5072) which was holding short 
on taxiway Uniform. Such an instruction to WW5072 would have positioned 
SWA725 in front of the aircraft that it had just been instructed to follow. 
In addition, her transmission to the flightcrew of WW5006, "traffic will hold 
in position," indicates that as late as 1805:16 she continued to be aware 
that SKW5569 was on the runway. 

Between 1804: l l  and 1804:52, the LC2 made four transmissions in an 
attempt to clear WW5006 across 24 left. At 1805:09 communication with WW5072 
was reestablished. Her repeated attempts to communicate with the fl ightcrew 
of wW5006 generated, additional workload, and subsequent unnecessary and 
extraneous cmversation with them created a distraction. The resultant 
effect on her is evident from the fact t k t  at one point she identified the 

. . .. 



flightcrew of WW5006 as "Sundance 518," an aircraft that she had cleared to 
the south complex (runway 25 right) almost 4 1/2 minutes earlier. The Safety 
Board believes that during her comnunication with UU5006, the LC2 became 
preoccupied and forgot that SKW5569 was on the runway. 

Her attempts to correct the situation appear to be confused after 
1806:08 when the flightcrew of UW5072 called for takeoff. The LC2 
imnediately asked the flightcrew, "you at forty seven or full length?" 

Instead of considering the ramifications- of the fl ightcrew's 
response to her cluery, "we're full length," she initiated and participated in 
a search for the WW5072 flight progress strip. This situation created 

i f  
the flight progress strip had been at the LC2 position, this diversion of 
attention would not have occurred. 

.. another distraction that took her away from her duty to scan the runway. 

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 WU5072 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 volition because: 

''7 I u : . L ~ l  :+.-.-2 was something wrong. I went back over to 
local control to firtd out, ask him what strips he had in front 
of him ... I said see if you can find Skywest 569. I went to 
the ground control and I said see if you're in contact with 
Skywest 569. I went to the supervisor and I told her, I said 
this is what I believe USAir hit." 

The Safety Board believes that the LC2's performance was related-to- 
facility procedures in place at LAX on-the date of the accident that did not 
allow for lapses in judgment and decisionmaking and removed human 
performance redundancies. The LC2 was required to assume full responsibil i ty 
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 control) and performing the coordirlation 
responsibilities to operate that position, created a situation that was 
abnormally burdensome for the LC2 to respond to successfully. As the 
workload increased, she initially forgot about and then subsequently 
misidentified SKW5569. The compelling distractions of her concern over the 
lack of communication with the flightcrew of WW5006 and her untimely search 
for the flight progress strip of WW5072 led to this accident. 

The Safety Board was unable t o  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 reason for scanning the ASDE 
specifically in the area of taxiway 45 if she had forgotten about the 
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aircraft or i f  she believed the aircraft was on taxiway Uniform. The 
visibility that prevailed on the night of the accident required only that the 
ASOE be used as a tool to confirm visual observations. As a part of normal 
situational awareness, both the BRITF and the ASOE are factored into a 
controller's normal scan. However, under visucl conditions, the cantroller'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 is aware that because this 
particular equipment is unique to LAX, the facility must rely on limited 
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 slipped and that delivery of this equipment will not take 
place as soon as was originally anticigated. !n addition, the Airport 
Movement Area Safety System softwpre, which will provide controllers with 
aural and visual alerts, has develop.,; technical difficulties that may delay 
the implementation schedule further. The Safety Board encourages the FAA to 
provide the resources necessary to maintain the current ASDE at LAX until the 
ASDE-3 is available. 

The FAA's Operational Position Standards, 7220.2, were developed 
during the mid-19tiQ's. The original order was superseded by edition 7220.2A 
!Yti0~.3? O P S ) .  Th: p w p o s c  of the docment is t a  provide deta::zd gxidance 
on how operations should be conducted at the different positions and ,to . 
standardize, 'how the job is to be done." The order states, "this order 
contains National OPS that apply to all  facilities and instructions that 
shall be used to write the Facility-level 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 handbook are met -in the facility." 

Paragraph 3-7, of the Order entitled "Modifications to the National 
OPS Prohibited," states, "The National OPS shall not be modified when 
including the details to produce the Facility-level OPS." The supplemental 
portion of the National OPS entitled, "Facility Level Details;" ensures that 
all of the local details required to complete a particular step in the OPS 
procedure are included. For example, if  coordination was required to 
complete a step outlined in the National OPS, the facility would note this 
step as, "Call Los Angeles TRACON via 68376 voice line; use GP404 line as a 
backup. I' 

The National OPS state "The required Facil ity-level Details shall 
be added, where so instructed in the National OPS, such that the sequences of 
procedural steps given in the National OPS are not altered by the additions." 
The order continues, "If the Air Traffic Manager authorizes additions to the 
Facility-level OPS, the additions shall be made in such a way that the 
elements, functions, and procedural .steps required by the National OPS are 

I -  
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not modified or deleted, and the required sequences of procedural steps are 
not a1 tered. " 

The GC position is outlined in Chapter 23 of the National OPS. 
Under Section 5, "Process F1 ight Progress Strips," paragraph 23-43, "Mark 
Flight Progress Strip," states that the flight strip will be nidrked 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 Traffic 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 CD position to the LC position 
was appropriate and in compliance with,the intent of the National Order. The 
Safety Board believes that the originators of the National OPS recognized 
that unique circumstances would preclude establishing an exact sequence of 
flight strip forwarding and accounted for those occurrences, such as "gate 
hold" procedures that would be in effect, or a coordinator position that 
would be manned, and therefore purposely allowed each facility to compensate 
for those special circumstances. The FAA's testimony indicated that facility 
management could determinz, independently, the sequence for flight strip 
processing. If this rationale was followed t o  its conclusion, it would 
render the FAA's attempt to standardize operations in all ATC facilities 
30::. 

Regarding the marking of flight strips, 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 runway the aircraft is assigned." It should be 
pointed out that the National OPS state that at-used in the Handbook, the 
word "shall" or an action verb in the imperative sense means i pocedure is 
mandatory. The decision by facility management to remove the GC from strip 
marking and flight progress strip forwarding removed a vital redundancy in 
aircraft tracking . 

The Safety Board recognizes that the GC and LC have a shared 
responsibil ity for sperat ions on the airport surface. 'The procedures in 
effect at LAX at the time of the accident allowed taxiing aircraft 
flightcreks to randomly communicate with LC on the. t m r  frequency, 
precluding advance notification from the GC. The- LC was ttien required to 
select the flight progress strip and determine the ajrcraft's .position on the 
airport. The Safety Board believes that,the intent of the National OPS, 
which requires the flow of flight strip information from position to 
position, is to distribute the workload and incorporate redundancies, such as 
strip marking, to confin verbal instructions to flightcrews. The Safety 
Board is concerned that testimony provided by the Assistant Division Manager 
for Air Traffic Procedures indicated that the LAX tower was in compliance 
with the National OPS. However, when he was asked, "Does the National OPS 
allow a facility to deviate from the National standards in that order," his 
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response was, "I don't believe so, no." Despite FAA testimony, the Safety 
Board concludes that the LAX ATC tower was not in compliance with the 
National OPS Order. 

The search for the flight progress strip for W5072 should not have 
occurred at the CD position and should Pot. have taken the LC2 away from her 
responsibilities of separating aircraft. If 'the GC had .been "in the loop" 
when the flightcrew of WW5072 requested their taxi clearance, the GC would 
not have had the flight progress strip for the aircraft. As a result, the GC 
would have been required 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 a tower can rely to ensure that human performance 
errors will always be detected. Unlike radar controllers, who have conflict 
and minimum safe altitude alerting, or most air carrier flightcrews, who have 
ground proximity and traffic conflict alerting, local and ground controllers 
must rely almost totally on their eyes, ears and mesory to perform their 
duties. The expectation that controllers can perform for any length of time 
without error is unwarranted. In addition, the FAA's expectation of 
flawless human performance is unreal istic in rapidly changing and dynamic 
environments that exist at airports such as LAX. Therefore, the Safety Board 
believes that any job 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, repeatedly, until other 
independent, automated systems become avall able. The Safety Board a1 so 
believes that procedural redundancy through the use o f  tower cab 
coordinators, local assist controllers and ground control assistants, who can 
provide a "second set of eyes and ears," should be utilized to the maximum 
extent possible, especially when traffic conditions warrant that such an 
add i ti anal pos i ti on be manned. 

- -In the aftermath- of the accident at-- the Atlanta Hartsfield 
International 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 into account those occasional lapses in performance that must 
be expected." The Safety Board believes that the circumstances of the Los 
Angeles runway incursion underscore the need to recognize, acknowledge, and 
take into account those lapses in performance. The designers and operators 
of complex systems, such as t k  ATC system, who fail to fully implement 
required design features and operating procedures, and who allow a single 
individual to assume the full burden for safety-critical operations, must 
share responsibility for occasiofiil 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 irtformal reports regarding the 
possibility of the National OPS being abolished. As a result, on July 23, 
1991, 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 to 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 o f  action would be 
to cancel the existing National OPS order and to incorporate portions into 
the FAA Air Traffic Control Handbook, 7110.65F. 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 mpintain, atid 
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 ta 
standardize operations in a l l  air traffic contro; 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 accideat, and other recent 
accidents investigated by the Safety 6oard that have demonstrated human 
performance deficiencies, the Safety Board believes that the FAA should 
review and strengthen the language in the current hatimal OPS and retain it 
as a separate, indegendent order. The Safety Board also believes that this 
review should determine the adequacy of human performance redundancies 
currently cailed for in the -National Order. The Safety Board believes that 
the review 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 10 
of the National OPS for supervisory and control ler-in-charge positions have 
not been completed. The Safety Board believes that the FAA should kxpedite 
the development of these chapters and incorporate these standards into the 
National OPS. 

The Safety Board notes that the local assist position at LAX tower 
was not contained in the local facility OPS. The Safety Soard believes that 
the LAX tower management should revise and implement, at-the earliest date, 
the local facility 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 by the National OPS 
may have been reinforced following a facility evaluation that was conducted 
from July 24 through 28, 1989. The Safety Board is aware that these 
evaluations, which review the operational and administrative functions of the 
facility, are designed to ensure adherence to National directives. A review 
of this evaluation disclosed that it did not identify that essential 
redundancies were absent. 

A followup evaluation from February 12 through ~ 1 5 ,  1990, was 
conducted by observation, monitoring positions, review of actions taken to 
correct identified problems, and limited 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 deficiencies, as well as its investigations of ATC 



55 

operational errors, have been critical of the FAA's safety oversight and 
quality assurance of the ATC system. For example, foliowing the Safety 
Board's investigations of a series of operational errors at Chicago's O'Hare 
Airport during 1987, the Safety Board issued Safety Recommendation A-88-90 to 
the CAA tnat urged the establishment of an independent national 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 
FM had established the Office of Air Traffic Evaluations and Analysis to 
perform the overall quality assurance function of the ATC system and that, by 
design, the office was separate from other elements of the air traffic 
organi zat ion. 

Following the Safety Board's investigation of an operational error 
that involved the U.S. President's airplane during 1988, the Safety Board 
reiter.ated its Safety Recommendation A-88-157 stating that the national 
quality assu;dnce 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 December 8, 1988, the Secretary of Transportation 
moved the air traffic quality assurance function from the FAA's Associate 
Administrator for Air Traffic to the newly created Office of Quality 
Assurance under the Associate Administrator for Aviation Safety. 

Following the change of administration in early 1989, 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 -Recomenoation 
A-88-90 to the F M  and classified it "Superseded" by Recommendation A-89-41, 
which urged the FAA to implement and provide adequate staff and funding for 
the Office of Safety Quality Assurance. On August 17, 1989, the FAA 
Administrator informed the Safety Board in response to this recommendation 
that the Office of Safety Qual i ty Assurance would provide qual i ty assurance 
and safety evaluation of activities to include the Air Traffic Service. He 
added that this office would "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 
implementation of the recommendations. I' 

The Safety Board responded to the FAA Administrator on January 22; 
1990, 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 sjstem, the FAA's Office would not be capable of 
providiilg the necessary oversight of the ATC system. It therefore classified 
Safety Recommendat ion A-89-41 as, "Open- -Unacceptabl e Act ion. 'I 

Board, in response to Safety Recommendation A-89-41, that "the. FAA's 
On April 12, 1990, the FAA Administrator had informed the Safety . 
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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 ocrurring in the system, but to monitor and assess 
programs on a broad national scale." Further he stated, "The principal role 
of the Office of Aviation Safety i s  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 properly." 

On September 11, 1990, the Safety- Board classified Safety 
. ,Recammendation A-89-41 as, "Closed-Unacceptable Action/Superseded, and 

issued a new safety recomnendation (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 sufficient resources to 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 Recommendbtion 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 effectiveness and evaluation, air 
traffic accident and incident investigation, 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 misslon 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 assurarce and safety oversight of the ATC system. This 
fatal accident, which might have been prevented if FAA national-facil ity 
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 provide the necessary oversight of the ATC 
system. The Safety Board is concerped by the FAA's failure to recognize the 
need for and to establish an office that would be irtdependent, 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 exists. 

The Safety Soard believes that the Office of Air Traffic Service 
should have an oversight capauility to manage, identify and correct day-to- 
day events that occur in the system; however, an independent natimal 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 independent office 
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t h t  ;idJ the responsioi I ity for quality assurance and system safety oversight 
of the ATC syctem. On July 11, 1991, the Safety Board classified Safety 
Recommendation A-90-125 as "Closed--Unacceptable Action." The Safety Board 
firmly believes that the FAA shocld 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 eva1uat.ions performed by the Office of Air 
Traffic System Effectiveness to determine that noted deficiencies are 
corrected. 

The Safety Board also recognizes the important aspect o f  personnel 
training related to this accident. A month after the LC2's certification as 
a full -performance-level (FPL) controller at LAX, her first suck 
certif:cation .at. a Level V facility, she was assessed on performance by her 
supervisor in accordance with the requirements of the Technical Appraisal 
Prosram (TAP). The TAP, which provides a means to identify areas o f  
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 here indicative 
of weaknesses in her performance. Two of these deficiencies were "critical 
training indicators'' (CTI). The supervisor's written report identified: 

o 

o The misidentification of an aircraft by use o f  an 

A loss of awareness of aircraft separation (CTI) 

. - incorrect cal-l- sign (CT:) - -  

o The failure to complete two required coordinations with 

o 

Two of these previously identified CTI performance deficiencies-- 
loss of awarness o f  aircraft separation and aircraft misidentification--were 
again evident in the LC2's performance on the night of the accident, 
suggesting that they were not addressed and remedied after they were 
initially documented. In fact, the supervisor's subsequent testimony at the 
Safety Board's pub1 ic 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 questioning, he also indicated t h a t  
he did not have a clear understanding o f  the TAP. Regarding the defin;' i o n  
of CTI's he stated "...I'm not completely clear on that point." 

other controllers 

The failure to issue a required advisory to an aircraft 

The Safety Board i s  concerned that the FAR may not benefit from the 
full potentia? of the TAP because of inadequate understanding of the intent 
and purpose of the program at the supervisory level. 
Board believes that m0r.e.-effective training of supervisors concerning the TAP 
is warranted. In addition, it was noted that the,effectiveness o f  the TAP 

Therefore, the Safety- , 
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could be enhanced if the records of observations were retained for periodic 
review. The Safeti Board believes that training requirements could be better 
determined if TAP evaluations 

The Safety Board is ,aware that the cur.-ent operational procedures 
at LAX permi.t departures and arrivals to be sequenced to all runways. These 
procedures create an additional burden on the LC position because the focus 
and span of attention must include all runways for potential departures and 
landings and interconnecting ta;xiway traffic; these procedures may also 
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 
pub1 ic 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 irnplanent 
those changes necessary to enhance safety. The evaluation should consider at 
least the issues of runway intersection takeoffs, position and hold 
clearances, displaced runway thresholds, runway crossing traffic, local 
assist controller manning and ASDE use and maintenance. 

retained for 2 years. 

2.3 Airplane Conspicuity 

T h e  i n v e s t i g a t i o n  disclosed that the Metroliner's 
navigation/position lights 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 additional conspicuity exercjse, 
it was visually evident from both the tower and the final approach that the 
aircraft and runway lights 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 airline 
industry and the FAA, conducted an aircraft external lighting detection 
task/exercise at LAX during night visual meteorological cor.ditions (VMC). A 
Metroliner identical to the one involved in the accident was placed at the 
same location'on runway 24 left where the collision occurred. The airplane 
was aligned with the centerline of the runway and its navigation and 
anticollision 1 ighting were on and operating. The' runway edge lighting'and 
centerline lighting were at low (step 2) intensity. During visual aporoachej 
to the runway, cockpit o5servers found it difficult to differentiate iietween 
the Metroliner and the lighted runway environment. The size of an dircraft 
and its proximity to the runway lighting, especially on runways with 
center1 ine 1 ighting, make these 1 ight sources virtually indistinguishable 
when viewed from directly behind and above. 

The visual approach exercises also indicated thdt 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 displxed from the runway 
center1 ine 1 ighting by approximately 3 feet. Moreover, when this offset 
procedure was used in conjunction with high-energy strobe 1 ighting and 
anticollision and navigation lighting, aircraft conspicuity was enhanced. 
The Safety Board notas that most air carriers, and a considerable number of - general .aviation aircrdft operating in the National Airspace Sjstem (NAS), 
are equipped with some form of high-energy strobe lighting. Thzrefore, this 
combination of actions, as well as equipment, wobld be availhtle to nearly 
all users in the NAS. 

Officials from the Aviation Safety Reporting Systelll of the National 
Aeronautics and Space Administration (NASA) have conducted several 
analytical studies of reports by pilots and controllws invclved in runway 
transgressions. The latest study. qublished in 1985, revealed tnat the most 
frequently cited factor in controller-enabled departure transgressions was 
"contro!ler failure to visi.ally locate traffic." 

The Safety Board believes that the use of strobe lighting, along 
with the practice cf displacing the aircraft off the centerline lighting, 
would significantly enhance the ability of pilots and air traffic controllers 
to visually detect traffic conflict situdtions. The use of strobe lightfnq 
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. 

During the Safety Board's public hearing on the Los Angeles 
accident, testimony was received from representatives of the FAA and iiidustry 
concerning aircraft external 1 ighting standards and conspicuity. An FAA 
1 ighting specialist testified that the fehral standards for aircraft 
external 1 ighting are primarily intended to serve in-flight conspicuity needs 
and that no effort has been made-by the FAA to -address the issue o f  - 

. .  

- conspicui ty o f  aircraft on airport surfaces. 

The Safety Board believes that the FAA should study and evaluate 
ways of enhancing' the conspicuity of aircraft on airport curfaces during 
night or periods of reduced visibility. The concept of displacing an 
aircraft away from the centerline lighting and the use o f  lighting 
enhancements, such as high-energy strobe 1 ighting ar\d logo 1 ighting, by 
aircraft on active rirnways.should be explored 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 snticoll ision 
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 100 feet over the runway surface, "it i s  very possible he couldn't see 
the beacon." When thp survjuing flight crewmember of USA1493 was asked to 
account for the fact that he didn't see t4e Metroliner earlier,'tie testified, 
"It wasn't there. It was invisible." 



Federal Aviation RegUlatiOnS permit some aircraft structural 
obstructiojs, which, in this case, interfered with the fl ightcrew's ability 
to see the antic011 isior! beacon. Nevertheless, the afiticol? ision beacon 
obstruction son N683AV was within the allowable criteria. 

The Safety Board has been unable to determine with certainty 
whether the inabil i ty of the fl ightcrew to detect tlie anticoll ision beacon 
when USA1493 was below 100 feet over the runway surface contributed to the 
accident. Nevertheless, the SaZety Board believes that in establishing 
permissible areas of obstruction, the coverage compliance standards should 
g i v e  consideration to the approxh, overtaking, and takeoff .situations; .that 
is, the anti.collision light tr an aircraft in position on a ruaway ;hould be 
clearly visible to the pilot cf another aircraft planning to land or take off 
on that runway. The Safety Roard therefore believes that the FAA should 
reevaluate and redefine the per- issihle areas in which the illumination of an 
antic011 ision 1 ight is obstructEd :-' aircraft. structure. 

The intensity and vertical coverage of the anticollision beacon on 
N683AV met the perforrtiance standards under which the airplane was 
certificated. The Safety Board is aware that airplanes certificated after 
September 1, 1977, are required to have an anticollision light with an 
intensity of 400 candles and a vertical coverage o f  75 degrees above and 
below the horizontal plane o f  the airplane. This represents a fourfold 
increase in light intensity and a significant expansion of the demands of 
vertical coverage that airplanes certificated prior to September 1977 were 
required to meet. The Safety Board was unable to determine whether the 
installation of an anticollision light on N683AV applicable to the current 
standards would have altered the outcome of the accident. The Safety Board 
believes, however, that it is reasonable to conclude that any increase in the 
external lighting of the Metroliner would have enhanced the possibility of 
detection by the flightcrew of USAir 1493. Consequently, the Safety Board 
believes 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 znticollision light 
installations. 

- .- F1 i ghtcrew Situational Awareness and Vi g i  1 ance .- - -  
__. - 2.4 

Inherent in the "see and avoid" concept to avoid collision is a 
need for pilots to be alert and vigilant in monitoring air traffic 
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 SKW5569 
t o  taxi into position and hold on runway 24 left and the clearance for 
USA1493 to land on runway 24 left were communicated by the local controller. 

The Safety Board is concerned that the relatively low number of 
runway incursions may lead to a relaxed vigilance and a decrease in the high 



state of situational awareness of pilots .that is so .critical to their 
performa'nce. A NASA study on near midair collisions'& found that erroceous 
bel iefs about shared responsibility may occur when fl ightcrews are operating 
under ATC control. In such circumstances, a pilot may relegate a part of his 
or her responsibility for 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 only be vigilant for ATC 
communications directed to their cajl signs,, but also for other 
communications on the air traffic radio frequency that could provide notice 
of a developing traffic conflict situation involving -their aircraft. Pilots 
of an aircraft on an active runway or on final approach to landing should be 
especially vigilant in listening for infarmation about the runway they 
currently occupy or expect to occupy. 

The FAA report entitled "Reducing Runway Incursions," pub1 isheci in 
April 1990, discloie-d that "insiifficient awareness of surface and landing 
traffic" was a principal pilot-related causal factor of rlrnway incursions. 
Increasing. levels of air traffic are placing more demands upon controllers 
and pilots. It i s  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 action to protect themselves from dangerous 
practices or conditions before 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 recogfiize's that more 
than 60 ATC communications took place in the 3 minutes and 43 seconds from 
the time USA1493 came on the LC2 frequency until the accident. The Safety 
Board also recognizes that the LC2 missed some key transmissions. 
Nevertheless, the Safety Board believes that effxtive training, planning, 
and resource management can diminish the effects of limitations on the 
abil ity of pilots to detect time-critical -information and that all NAS urers- 
wi 1 1 bene f i t . 

The Airman's Information Manual (AIM) is the U.S. official guide to 
basic flight information and ATC procedures for operating in .the NAS. The 
Safety'Board be?!rves 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 4 B i l l i n g s ,  C., Greyson, R., Hecht, u., and C u r r y ,  R., '@A S t u d y  o f  N e a r  
n i d a i r  C o l l i s i o n s  in U S  T e r m i n a l  A i r s p a c e , "  N A S A  Technical M e m o r a n d u m  81225, 
1980. 
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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/l anding segments. The enhancement of 
situational awareness of fl ightcrews can be attained through the application 
by pilots of the concepts of cockpit resource management (CRM) training. 
Improved fl ightcrew performance, such as the reduction of selective listening 
and other practices, , can increase opportunities t o  receive helpful 

' information that may prevent accidents. Nevertheless, the FAA does not 
require CRM training programs for ,light personnel. Based on its accident 
investigation experience, the Safety Board has frequently advocated more 
widespread use of ",M training concepts by air carriers. 

In January 1990, and again in November 1990, the Safety Board 
issued recomrtiendations to the FAA following investigations o f  two accidents 
that occurred as a result of poor fl ightcrew coordination and situational 
awareness. The first recommendation, A-89-124, urged the FAA to require 
14 CFR 121 operators to develop and use CRM programs. It was issued 
following the crash o f  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 develcii: and use CRM training 
programs. This recommendation was issued following the crash of Aloha 
IslandAir flight 1712, a deHavilland DHC-6, at Molokai, Hawaii, on 
October 28, 1989, which killed all 20 persons aboard. The FAA responded QT: 
February 8, 1991 to both recommendations that it was considering amending the 
training requirements for these operators and, iF so amended, all such 
certificate holders would be required to include CPA 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 o f  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 phraseology regarding intersection 
takeoffs and "position-and-hold" clearances. In all likelihood, such action 
would contribute significantly to a reduction in the number of runway 
incursions. 

A revi.ew of the air traffic local control frequency recording 
covering the pe.riod 9 minutes before and 5 minutes after the accident at t A X  
dibilosed sevzral o c c x i m s  s k r e  the phraseology used by pilots was 
inappropriate. 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 left side 
two four left." These words do not convey the extent of specificity that is 
required in the NAS,.' Specifically, the LC2 stated that she did not hear the 
flightcrew of SKU5569 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. 

Incursions at Controlled Airports in the United States" (NTSB/SIR-86/01) 
disclosed that many rcrnway incursions were attributable to the improper use 
of phraseology that resulted i.r miscommunications by controllers and pilots. 
The joint FAA/i ndustry partnership to improve pi lot/control ler communicat icn 
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 th'e improper use of established and recommended phraseology by 
pilots and controllers. 

Neither the AIM nor the Air Traffic Control Handbook (7110.65F) 
contain specific phraseology to 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 posi tion-and-hold operations at intersecting points along 
runways continue to play a significant role in the runway incursion problem. 

The Safety Board's Special Investigative Report entitled "Runway. 

The Safety Board believes that a solution to reducing 
misunderstandings and/or loss o f  situational awareness by pilots and 
controllers concerning intersection takeoffs is to establish clear and 
concise standard terminology for pilots and controllers. For example, pilot 
request: "Cessna N12345 request intersection takeoff fror,l runway 24 Left at 
taxiway 45;" controller reply: "Cecsna 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 AIM. In addition, standard air traffic 
phraseology and procedures regarding position and hold at intersections 
should be incorporated into the Air Traffic Control Handbook (7110.6%). 

- .  Moreover,- the Safety Board believes that all 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 Pi1 ot' 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 t.he 6-737. 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 ARFF-trained fire fighters, 
from both Fire Statio;] 80 and off-airport structural fire companies, allowed 
ARFF personnel to implement an interior fire attack immediately. Sufficient 
personnel also allowed ,the extrication of the first officer, while protecting 
him from fire. . .  
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During the emergency evacuation, the R - 1  exit, the left and right 

overwing exits, and the R - 2  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 smohe early, limiting the use of the R - 2  exit. 

The delay in opening the right overwing exit prompted by the 
passenger who "froze" and thc subsequent a1 tercation involving two other 
passengers significantly hampered the evacuation to the extent that 
additional passengers who may have been able to escape did not. The outboard 
seatback adjacent to the overwing exit, which folded forward and blocked part 
of the opening, also slowed the evacuation of passengers. However, it was 
not possible to determine the cumulative effect of these events. A deceased 
flight attendant acd 10 deceased passengers were found lined up in the aisle 
from 4 1/2 to 8 feet from the overwing exits. They most likely collapsed 
while waiting to climb out the overwing exit. They perished as a result of 
smoke and Darticulate inhalation, stronqly suggesting that they were able to 
make their way, possibly guided by the floor path emergency lights, to the 
overwing area from as far away as the forward cabin. 

2.6.1 F1 ight Attendant Training and Performance 

The investigation included a review o f  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 determined 
that the "hands on" training was realistic and replicated (as much as 
possible in traininq) what could be expected in an actual emergency. 

However, based on the circumstances of this evacuation, three 
potential training issues warrant discussion. The airplane was equipped with 
persoqal breathing equipment -(PBE). However, flight- attendams are trained 
in accordance with FAA standards to use the PBE for fighting in-flight fires 
rather 'than as a supplemental breathing source in emergency evacuations. The 
deceased flight attendant, Mho found the L - 1  exit inoperable, made her way 
down the center aisle to reach the overwing exit to facilitate passenger 
evacuation and to try to 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 also recognizes that the time required to reach and don a FBE could 
extend time in a smoke-filled cabin and thereby reduce the chances of 
survivability. Therefore, the Safety Board does not consider it appropriate 
to suggest a change to the current policy on the use o f  PBEs for in-flight 
fires. 

-. 

. .  

The USAir policy for the 8-737 assigns flight attendants' "2nd 
choice" exits at the overwing (Type 111) location. The Safety Board believes 
that air carriers that have a second choice exit assignment should emphasize 
iv flight attendant training the need*'to evaluate personal risk in a decision 



to go to a second choice exit as  opposed to chosing a closer escape path. 
For example, another door or any opening in the fuselage may be x c e p t ~ b l e  
and more appropriate. Therefore, the Safety Board believes that the 

. Emergency Evacuation Subconuni ttee of the FAA Aviation Rulernaking Advisory 
Committee should examine air carrier flight attendant emergency procedures 
regarding the second choice exit assignments to ensure that s w h  assignnents 
provide for use of. the nearest appropriate e x i t  point. 

. The Safety Board also notes that both the- L - 2  and R-2 flight 
attendants released their restraint systems after the collisior; with the 
Metroliner but before the 6-737 impacted the abandoned fire station. 
Additionally, the L-2 flight attendant partially opened the L-2 door, 
allowing the slide pack to fall free, and then reclosed the exit as the 
airplane slid fropi the runway. 

During testimony given at the Safety Board's public hearing and 
during the postaccident interviews, both f l  ight attendants stated that they 
were trained not to release their restraints until the airplane came to a 
complete stop and that, in retrospect, they understood the wisdom in that 
procedure. Their rationale for their premature restraint release was that 

. they saw fire outside the airplane and released tneir restraints based on 
their limited know:edge o f  the hazards that existed. Nonetheless, on final 
impact with the building, both of them were thrown forward into the galley 
bulkhead, action that coilld have incapacitated them. Except for ffiinor 
contusions, both of them were able to respond and facilitatc, the evacuation 
from the R-2 exit. Although releasing their restraints was intended to speed 
up the evacuation, the possible consequences of serious 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 trc. 
significantly increased by providing flight attendants with supplemental 
training to underscore the importance of remaining in their jump seats with 
their restraints fastened until the airplane has come to a complete stop. 

2.6.2 Source and Migration _ -  o f  the Cabin Fire -. . 
When the 8-737 overrode the Hetrcliner, the cockpit and forward 

lower cargo bay areas were extensjvely damaged. As the 8-737 and lletroliner 
continued to slide, the fuselage and lower cargo bay of the 0-737 Yere 
involved with fuel from the Metroliner's ruptured fuel cells and hydraulic 
fluid from the 8-737's damaged nose gear. The initial impact with the 
Metroliner also damaged the avionics bay located below the cockpit in front 
of the lower forward cargo bay. The front portion of the cargo bay collapsed 
rearward and upward. The location of the crew oxygen cylinder on the forward 
right side of the cargo compartment shows fuselage skir, penetrations 
originating from outside of the airplane. The regulator for the crew oxygen 
cylinder wzs most probably damaged during the initial impact sequence which 
resulted in the 'escape of gaseous oxygen. Fuel from the Metroliner and 
hydraulic fluid from the B-737 provided a fuel source for the fire, and 
oxygen from the crew oxygen cylinder accelerated it. 

After the initial impact, the R-lrjflight attendant, who was seated 
in the jurllp seat located directly above the cargo bay, remembered hearing 
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metal scrape just before the cabin lights went out and the energency lights 
came on. t remembered the floor directty in front of his jump seat moving 
up and down about knee high as heat and smoke entered the forward cabin area. 
When the 8-737 impacted the abandoned fire station and the airplane stopped, 
he recalled that the smoke coming through the floor near him became more 
dense and that it became mor? difficult to breath. He also noted that the 
first-class cabin filled with smoke very quickly. 

The significant fire damage in *the forward cargo 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 btlrn pattern throughout the cabin 
and the fact that the B-73F's fuel aid 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 c r w  emergency 
cylinder acce;erated the fire is unknown. However, assuming fuel from the 
Metroliner hdd penetrated the lower cargo area, oxygen released from the 
bottle woulc have enriched the burn environment and thereby accelerated the 
generation 'if heat and smoke. The presence of a melted and burned through 
area oil  the right outboard side of the fuselage, approximately where the crew 
oxygen bottle 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 cansisterit with 
observations in other airplane accidents invo'iuing gaseous oxygen and fire. 
The Safety Board believes that the propagation of the fire in the cabin of 
USA1493 was accelerated by the release of oxygen from the flightcrew oxygen 
system that was damaged in the initial collision sequence on the runway and 
that the accelerated fire significantly reduc?d the time available for 
emergency evacuation. The Safety Board recognizes that gaseous oxygen 
systems are lot required t o  meet specific crashworthiness standards and that 
-there were unique impact forces resulting from thiz runway collision. 

?he technical data surrounding this accident and the historical 
data 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 ard encourages ongoing FAA research on the potential 
for gaseous oxygen involvement in aircraft fires. The Safety Board supports 
this effort and urges the FAA to continue the research with a view toward 
system mod i f i cat i on. 

2.6.3 Adequacy o f  FAA Regulations Relative to Fire Retardant Cabin 
Furnishings 

The need for fire Tetardant cabin fucnishinqs on transport 
aircraft was first addressed by the FAA in 1947. By 1972, F.9A regulations 
required cc?rpets, seats, and intericr panels, to undergo Bunsen burner 
flammability tests. Subsequently, the FAA conducted additional research and 
proposed upgrading these standards by adding toxicity, smoke, and improved 
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flammability criteria. By 1977, in the absence of full-scale burn tests to 
support the rule and proposed standards, the rule was withdrawn. ks a 
result, the FAA formed the Committee on Special Aviation Fire and Explosion 
Reduction (SAFER), which conducted full-scale tests and research and made 
recommendations for fire safety improvements. The technical information 
dcve'c)?ed as a result of these tests provided a standardized method of 
evaluating the suitability of cabin materials. On April 16, 1985, the FAA 
issued a Notice of Proposed Rulemaking (NPRN) entitled "Improved 
Flammability Standards for Materials Used in the Interiors of Transport 
CategGry Airplane Cabins," which became a regulation in 1985. The 
regulation established new fire test criteria for - type certification, 
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 airplaaes 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 0-737 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-blocked 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 3irline 
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 retrofit," which requires an upgrade 
to the fire retardant materials. 

In this accident, all of the cabin furnishings 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 f o r  newly manufactured aircraft had been installed in the sccident 
airplane, fire and toxic-smoke might not-have spread so quicklythrough the 
cabin. The Safety Board believes that after a specified date air carriers 
should be required to use fire retardant materials in all transport category 
airplane interiors that meet the provisions of 14 CFR 25.853. 

2.6.4 FAA Exit Row Regulations 

On April 5, 1990, the FAA enacted the final rule for "exit row 
seating," which required all Part 121 and 135 operators to screen and brief 
passengers who are assigned seats in exit rows. The rule became effective 
on October 5, 1990. The Notice of Proposed Rulemaking, which was pubiished 
cn March 13, 1989, 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." A1 though this general guidance did not specify 
how operators were to comply with the rule, operators were required to have 
FAA-approved programs for procedures to screen and brief passengers. At the 
time of the accident, and almost 4 months after the final rule became 
effective, the FAA had not completed its review, approval or ?ejection of any 
of the programs submitted by USAir and 12 other operators. FAA required that 



69 

the program be subject to successive approval by the principal operations 
inspector (POI), the FAA Regional Office, and the FAA Flight Standards 
Service, in V 3 2 h ; w t o c ,  D.C. 

During the Safety Board's public hearing, the FAP.'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. Conseqtiently, 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 air1 ine'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 to the placard on the accident 
airplane that described passenger duties and responsibilities, and by 
offering flight attendant briefings for exit row passengzrs. The USAir 
screening and briefing program probably resulted in more passengers escaping 
through the overwing exits than otherwise would have. 

. c  

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

2.6.5 Improved Access to Type I11 Exi ts  

The issue o f  adcquate access to Type I 1 1  (overwing) emergency exits 
has been of concern for isany years. This concern intensified after the 
August 22, 1985, accident involving a 8-737, operated by British Airtours, 
which was destroyed on the ground by fire in Manchester, tngland. The 
accident resulted from an engine malfunction that occurred before takeoff. 
O f  the 137 occupants, 57 were unable tG evacuate the aiipiine and were 
fatally injured. In 1986, the United Kingdom Civil Aviation Authority (CAR) 
commissioned Cranfield Institute- to conduct a human factors research program 
to investiqate the influence of certain cabin configurational factors on the 
behavior of passengers in situations where the evacuation process had become 
disorderiy. The objective of the research was to assess the effect on 
passenger behaviar 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 I11 exits of 
airplanes registered in the United Kingdom. 

The circumstances of this accident are similar t o  those in the 
Manchester accident in that many passengers attempted to exit from an 
overwing exit in a very limited period of time. 
L-! flight attendant successfully made their way to the exit; however, they 
saccumbed to smoke and toxic fumes while awaiting their turns to exit. The 
size of the Type 1 1 1  exit is a limiting 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 possible obstruction created by 
a broken outboard seatback. , .  

The 10 USAir passengers and. 
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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 1985 for the purpose of examinitig emergency evacuation from 
transport airplanes. Access to Type I1 1  exits was a topic of particular 
concern. Subsequent to the PTC, tests were conducted by CAM1 to examine the 
relationship between .passageway width and evacuation flow rate. The tests 
showed that the flow rate increased by 14 percent aftcr the following 
improvements were made: "A-configuration which had a minimum of 20 inches 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 @f 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 r o w  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 o f  access to Type 111 emergency exits until the issuance of an M P W  
entitled "Improved Access to Type I 1 1  Exits," on April 9, i991, 2 months 
after the accident at L A X .  

The NPRM addressed the salient issues pointed out after the 
Manchester accident and the prel iminary information gathered during the on- 
scene phase of the LAX investigation. The NPRM solicited comments on the 
need to remove seats next to Type 111 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 o f  no less than 
20 inches, as demonstrated by tests, i s  -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 propwed ran;;;: ::-:: 
requirement o f  6 months i s  necessary and rt?:-.?a;;e because operators have 
had ample time to prepars for  this proposed regulation. 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 Runvay Incursions 

The Safety Board has long been -concerned abo-it the runway 
incursion/ground co11 ision issue. Based on that. concern, the Board included 
this issue when it adonted the "Most Wanted" Safety Recommendations program 
i n  1990. The issue continues to be a part of the 'Most Wanted" list. 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 14 8 2 l 5  atid 

l s m M o r t h u c s t  Airlines, Inc., F l i g h t s  1 6 8 2  and 299, Ru n u a y  I n c u r s i o n  and 
C o l l i s i o n ,  D e t r o i t  M c t r o p o t i t r n / Y a y n c  C o u n t y  A i r p o r t ,  R o m u l u s ,  M i c h i g a n ,  
D c c e n b e r . 3 ,  1990" (M 1 S B / A A R - 9 1 / 0 5 )  
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the collision in Atlanta, Georgia, on January 18, 1990, between Eastern 
Airlines flight 111 and an Epps Air Service King Air A 1 0 0 . 1 6  

The runway coll i sion of USA1493 ana SKU5569 involved control 1er.- 
related factors identified in previous Safety Board reports. These factors 

'? are related to human performance an: are being addressed in a number of 
different actions, including FAA and industry efforts to increase awareness 
of the nature and magnitude of the human performance problem, improved 
training and technological solutions that may' reduce the workload, and a 

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 pr.ec1ude accidents similar to the collision of USA1493 
and SKWSS69. For example, the FAA i s  currently testing an Airport Hovement 
Area Safety System (AMASS). The A!4ASS 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 
sgpports 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 
controlling the flow of aircraft on the airport surface. In addition to 
reducing the frequency of runway incursions, design goals of the program 
should include a reduction in taxiway incursions and improvements in ATC 
operational efficiency . Thi s automat ion, including Departwe Flor Management 

-(DFM) and Terminal Air Traffic Control Automation ( T A K A ) ,  is intended to 
support interactions among the various aircraft on the nirport surface and on 
the approach path. 

. fail-sa;;? redundancy for the human performance ot air traffic controllers. 

- 

A1 thaugh. the Safety Board fully supports and encourages these 
effor'ts, it nevertheless recognizes that these programs are intended for a 
limited 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 comends the FAA's efforts to fund, support, and implement an 
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 $el f-Medication 

The results o f  the examination of the toxicological specirneps taken 
from the captain of USA1493 were positive for phenobarbital, a Kedication 

. -  
16MRtnuay C o t l i s i o n  o f  E a s t e r n  A i r l i n e s ,  B o e i n g  7 2 7 .  F 1 i g h t  1 1 1  ar.d Epps 

A i r  S e r v i c e ,  B e e c h c r a f t  K i n g  A i r  A100 ,  A t l a n t a  H a r t s f  i e l d  I n t e r n a t i o n . 1  
A i r p o r t ,  A t l a n t a ,  G e o r g i a ,  J a n u a r y  1 8 ,  1990 '  ( N T S B / A A R - 9 1 / 0 3 )  
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prescribed by his personal physician for the treatment of a gastrointestinal 
disorder. Phenobarbital 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 o f  the medication in the captain at the time of the accident 
indicates that he had used it shortly before flying, contrary to the 
ingtructions of his physician and FAA requirements. However, since the 
quantity detected was below established therapeutic levels 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 
perform2nte;' * ' 

1. 

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 
lrtedications when he completed the medical history portion of applications for 
the certificates. Thus, he concealed the use of phenobarbital from the FAA 
and his employer. 

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

Various FAA programs have made pilots well aware o f  the 
consequences of the abuse of illicit drugs in aviation. However, the 
circumstances revealed by this nccident indicate that all pilots may not 
fully appreciate the potential dangers of many medications a d ,  as a result, 
may use them inappropriately. 

Therefore, the Safety Board believes that the circumstances 
involving 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 helpful. 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. It must also stress that pilots must seek and heed the advice 
of their physicians and FAA Aviation Medical Examiners concerning the use of 
all medications they take and the eefect that each may have on the safety of 
their flight operations. 

2.9 Aaalysis of FAA Post-Accident Toxicological Testing 

The Safety Board believes that, as a minimum, 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. 
Three controllers were hand1 ing the accident airplanes, and the clearance 
delivery contro'ller committed an error with a misplaced flight strip. 

- -  . 
A 

. 
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The Safety Board recognizes that all the facts and circumstances 
regarding an accident cannot be known immediately after an accident. 
Therefore, it cannot then be established with certainty who should be 
subjected to the drug testing ,program. Under the circumstances, the Safety 
Board believes that the FAA should test all individuals who may be reasonably 
associated with the circumstances of aqaccident, such as all controllers who. 
have had communications with an aircraft shortly before an accident and their 
supervisors. The specimens can be retained until the investigation has 
established who might have been associated with the qccident.. Then, only 
those specimens that are relevant to the investigation should be submitted 
for analysis. Those that are not submitted for analysis can be returned to 
+he individual who submitted them. 

The Safety Board was pncouraged that USAir Inc., had implemented a 
drug testing program that exceeded the FAA's postaccident drug testing 
regulation. The air1 ines' pragram, .which included a random testing element, 
included testing for additional drugs (both licit and illicit) 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 
additional drugs, including alcohol, is consistent with Safety Board 
Reconinendations 1-89-4 through -12, which were addressed to the Secrstary of 
the Department of Transportation (DOT) on Decemoer 5, 1989. The Secretary 
and staff responded to these recommendations in a letter with attachments on 
August 3, i990, 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 Special Assistant indicated to the Safety Board 
staff that the W T  was currently evaluating the merits of establishing a 
separate -program for drug/alcobol testing. following accidents. - -The DOT has 
yet to notify the Safety Board of its planned action. Appendix 3 includes 
all correspondence between the DOT and the Safety Board related to the safety 
recommendations mentioned above. 

2.10 

* 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 is approved by the FAA and is appropriate for 
installation in this CVR. The CVR.had been in service for 1,OCO 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 erpected to have degraded substantially from normal 
use. The Safety Board believes that the FAA should perform a directed safety 
investigation o f  the Sunstrand Model A'/-557 CVR to determine what 
modifications need to be made to ensur-e 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. 

Cockpit Voice Recorder Re1 i abi l e i  ty 
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3. CONCLUSIONS 
. .  

3.1 Findings 

1. The fl ightcrews o f  both airplane; were properly t r a ined  and 
qua l i f ied  f o r  the f l i g h t s  except f o r  the self-medication 
prac t ices  of two p i l o t s .  

The f l i g h t  a t tendants  aboard USA1493 were prop&ly t ra ined  and 
qua l i f ied  fo r  the f l i g h t ;  however, contrary t o  their  tra. ;ning, 
the two f l i g h t  a t tendants  loca ted  i n  the r ea r  of th:  a i rp l ane  

‘began t o  i n i t i a t e  the emergency evacuatioa a f t e r  the i n i t i a l  
impact and before the a i r p l a n e  had come t o  a stop. 

3. Both ‘aikplanes were properly maintained and equipped f o r  the 
f l i g h t s .  

4 .  Air t r a f f i c  vcluad and t r a f f i c  control workload a t  ‘the Los 
Angeles International Ai rpor t  was moderate a t  the time of the 
accident.  

5. Weather conr’itions d id  no t  cont r ibu te  t o  the cciis2 of  t h t  
accident.  

6. The a b i l i t y  o f  the  Lo.: An7e7es Air T ra f f i c  Contro; tower 
personnel t o  d i s t i n p i s h  a i r c r a f t  on the runways an t  o the r  
a i r p o r t  t r a f f i c  movement a reas ,  tscluding the accident  s i te ,  
was conlplicatea by sane of the terminal I 1  apron l i g h t s  which 
produced gl are.  

7.- Operatins p-ocedures a t  the Los A&&les Air T r a f f i c  Eontrol 
tower did no: prcvide redundancy cornpa;-able t o  the FAA’s 
National 02erational Pos i t ion  Standards, which requi re  t h a t  
f l i g h t  progress s t r i p s ,  used t o  monitor t h ,  progress  of 

. f l i s h t s  between c o n t r o l l e r  pos i t ions ,  be p.:ocesst=+d through 
the ground contro,l pos i t ion .  

. \. . 
2 .  

-- 

8 .  FAA a a l u a t i o n s ,  as  administered by the Air Tra f f i c  Serv ice  
s t a f f ,  a id  not ident i fy  t h a t  essent ia l  redundancy was gbsent 
a t  the Los Angeles Air T r a f f i c  Control tower. T h i s  l ack  of 
reduridancv contributed t o  tiid compounded e r ro r s  by the loca l  
cont ro l le r .  . 

9. The local cont ro l le r  forgot  t h a t  she had p l a c d  SkWZ569 i n t o  
posi t ion for  takeoff on runway 24 l e f t  a t  the intersection of 
taxiway 45 because of her preoccupation w i t h  another a i rp l ane .  

s i t J a t i o n  went undetected because she had an apparent match 
between her view of the t ra f f ic  s i tua t jon  ix the alrt ,;t and 

t 
10. The local cont ro l le r ’s  i nco r rec t  percepti.on of the .  t r a f f i c  . 

I the f l i g h t  progress st i- ip a t  her operating posit ion.  



11. A flight progress strip for WW5072 was earlier misplaced by 
the clearance del i very control 1 er. If 1 oca1 procedures had 
required that strips be processed through the ground control 
position, misplacement would have been detected a;:d corrected. 
Because this strip was not present at the local controller's 
operating position, she misidentified an airplane and issued a 
landing clearance that led to the runway collision. 

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

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

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

15. Aircraft external 1 ighting systems required for certification 
are intended primarily for in-flight conspicuity, rather than 
for conspicui ty on airport surfaces; consequelltly, the 
external 1 ighting of SKW5569 tended to be indistinguishable 
from the runway lights when viewed from the cockpit of 
USA1493. 

12. The postmortem 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. 

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

13, The exit row briefing provided by USAir increased the 
preparedness o f  passengers for the evacuation; however, the 

' delay in opening the right , overwing exit, the partially 
blocked exit opening and other reaction to stress caus.ed 
delays 'in the egress of some passengers. 

19. The propagation o f  the fire i n  the cabin o f  USA1493 was 
accelerated 'by the release of oxygen from the flightcrew 
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. 



20. Many of the deceased passerigers on USA1493 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 
limited visibility, and were overcome when the cabin fire 
intens i f ied . 

3.2 Probable Cause 

The National Transportation Safety Board determines that the 
probable cause of the accident was the failure of the Los Angeles Air Traffic 
Facil ity 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 Los Angeles Air Traffic Control 
tower that ultimately .led to the failure of the local controller 2 (LCZ) to 
maintain an awareness of the traffic situation, culminating i n  the 
inappropriate clearances and the subsequent col1 i sion of the USAi r and 
Skywest aircraft. Contributing to the cause of the accident was the failure 
of the FAA to provide effective quality assurance o f  the ATC system. 
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4. RECOMMENDATIONS 

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

Modify Air Traffic Control procedures at the Los 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 towr. 
(Class 11, Priority Action) (A-91-104) 

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

a.) runway intersection takeoffs; 

b. ) posit ion-and- hol d cl earances ; 

c.) displaced runway thresholds; 

d.) 

e.) local assist controller; 

f.) Airport Surface Detection Equipment use and 

(Class 11, P;.iority Action) (A-91-105) - 

Include in the Office of Safety Quality Assurance the 
authority and resources to: (1) independently evaluate air 
traffic control facility compliance with FAA directives and; 
(2) audit facility evaluations performed by the Office,of Air 
Traffic System Effectiveness to determine that’ noted 
deficiencies are corrected. (Class 11, Priority Action) 

hazards associated with runway crossing traffic; 

maintenance. 
_ _  

(A-91-106) 

Retain the National 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 resultant recommendations into the National Order; 



I t )  

b.) expedite the development of Chapters 5 through 13 of the 
National Order. 

Provide Air Traffic Control Supervisors with formal training 
to improve their understanding of the intent, objectives and 
administration of the Technical Appraisal Program. (Class 11, 
Priori ty 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 controllers. 

Conduct a one-time examination of the airport lighting at all 
U.S. tower-controlled airports to eliminate or reduce 
restrictions to visibility from the control tower to the 
runways and other traffic movement areas. (Class 11, Priority 
Act ion) (A-91- 110) 

Redefine the airplane certification coverage compliance 
standards for anticollision 1 ight installations to ensure that 
the anticollision light(s) of an aircraft in position on a 
runway are clearly visible to the pilot of another aircraft 
preparing to land or take off on that runway. (Class 11, 
Priori ty Act i on) (A-91- 11 1) 

(Class 11, Priority Action: (A-91-107) 

(Class 11, Priority Action) (A-91-1Q9) 
. ' .  

Evaluate and implement, as appropriate, suitable means for 
enhancing the conspicuity of aircraft on airport surfaces 
during night or periods of reduced visibility. Include in 
this effort, measures such as the displacement of an aircraft 
away from the runway centerline, where applicable, and the use 
of conspicui ty enhancements, such as high-intensity strobe 
lighting and logo lighting by aircraft on active runways, and 
encourage operators of airplanes certificated prior to 
September 1, 1977, to upgrade tbeir airplanes to the present 
-higher intensity standards for anticollision light 
instailations. (Class 11, Priority Action) (A-91-112) 

Direct thegeneral aviation community and the airlines to take 
steps to. ensure that -pilot training programs, including 
cockpit resource management training and flight operations 
procedures, place sufficient emphasis on the need for pilots 
to maintain vigilance in monitoring air traffic control radio 
communication frequencies for potential traffic conflicts with 
t lsir aircraft, especielly when on active runways and/or when 
ccnducting a final approsch to a landing. (Class 11, Priority 
Action) (A- 91 - 1 13) 
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Incorporate into the Airman's Information Manual language that 
will alert pilots to the need for vigilance in monitoring air- 
.traffic frequencies for traffic conflict situations which mzy 
affect the safety of their flight. (Class 11, Prioritj 
Action) (A-91- 114) 

Develop for inclusion in the Airman's Information 'Manual ;nd 
the Air Traffic Control Handbook, (7110.65F) specific 
phraseology to -be used by pilots when requesting ar; 
intersection departure and specific phraseology to be used by - 
controllers when issuing a position-and-hold clearance for an 

. 

intersection departure. (Class 11, Priority Action) 
(A-91-115) 

Prohibit the use, after a specified date, of cabin materials 
in all transport category airplanes that do not comply with 
the improved fire safety standards contained in 14 CFR 25.853. 
(Class 11, Priority Action) (A-91-116) 

Direct the Emergency Evacuation Subcommittee of the Aviation 
Rul emaking Advisory Committee 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 11, Priority 
Act ion) (A-91- 117) 

Issue an Air Carrier Operations Bulletin directing Principal 
Operatior,s Inspectors to emphasize that during a crash 
sequence fl ight attendants must remain properly restrained and 
seated in their crew seats until the airplane has come to a 
complete stop. (Class 11, Priority Action) (A-91-118) 

Establ ish a comprehensive educational program to alert pilots 
to the potential adverse effects on fl ightcrew performance 
that may arise from the- misuse of prescribed and over-the- 
counter medication. 

Conduct a directed safety investigation of the Sunstrand Model 
AV-557 CVR to determine the necessary 'modifications to ensure 
that the switching mechanism in the unit is able to withstand 
recording tape anomalies and variations in tppe opacity that 
can be expected to appear during the normal service life of 
the tape. (Class 11, Priority Action) (A-91-120) 

Disseminate information regarding the circuestances of this 
accident and the findings of thewsafety Board's investigation 
to the pilot community through operations bulletins and safety 
seminars, such as the "Wings Pilot Proficiency Progrzm." 
(Class 11, Priority Action) A-91-121) 

(Class 11, Priority Action) (A-91-119) 

... 
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A l s o  ps a result . o f  this accident, the National Transportation 
Safety Board reiterates the following recommendations to the Federal 

. Aviation Administration: 

A -89 - i 24 

Require 14 CFR Part 121. operators to develop and use Cockpit 
Resource Management programs in their training methodology by 
a specified date. (Class 11, Priority Action) 
A-90- 135 . .. c 

Require that scheduled 14 CFG Part 135 operators develop and 
use Cockpit Resource Management programs i n  their training 
methodology by a specified date. (Class 11, Priority Action) 

BY THL NATIONAL TRANSPORTATION SAFETY BOARD 

/s/ James L. Kalstad 
Chairman 

/s/ Susan Couahlin 
Vice Chairman 

/s/ John K. Laubar 

/ s i  ChristoDher A. Hart 

Member 

Member 

/s/ John Hamnerschmidt 
Member 

October 22,. 1991- 
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5. APPENDIXES 

APPENDIX A 

INVESTIGATION AND HEARING - 
, .  1. Investigation. 

The Washington Headquarters of the National Transportation Safety 
Board was notified of a runway collision accident involving USAir flight 1493 
and Skywest flight ,5563 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 Washington, D.C., the following morning at 0400 
in order to arrive in Los Angeles at first daylight. The team consisted of 
the following investigative group leaders: Operations, Human Performance, 
Air Traffic Control, Powerplints, Systems, Structures, Aircraft Performance, 
and Survival Factors. Specialists‘ reports were a1 so prepared to summarize 
CVR and FDR information. 

Parties to the field investigation were the FAA, USAir, Skywest 
Airl ines, Boeing Commercial Airplanes, Fairchild Aircraft Corporation, 
General Electric Aircraft Engines, the Air Line Pilots Association, the 
International Association of Machinists, the Association of F1 ight 
?.:tendants, the National Air Traffic Controller’s Association and the City of 
Los Angeles Department of Airports. 

2. Public Hearing 

A 3 1/2 day public hearing was held in Los Angeles beginning on 
May 6, 1991. Parties represented at the hearing were the FAA, USAir, Skywest 
Airl ines, Boeing Commerci a1 Airplanes, Fai rchi Id Aircraft Corporation, the 
Air Line Pilots Association,. the Association of F1 ight Attendants, a n d  the 
National Air Trafi;c Controllers Association. 
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APPENDIX B . . - 
PERSONNEL INFORHATION 

USAi r Crewmembers 

Captain Colin F. Shaw 

Captain Shaw, age 48, held Air1 ine Transport Pil.ot Certificate 
No. 001678605 and was type.rated in fixed wing BA-111 and 8-737 aircraft. tie 
possessed a current FAA Class I Medical Certificate issued in October 1990 
with the limitatim that the holdcr must wear corrective lenses. There were 
no waivers affixed to his medical certification. He was hired by 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 8-737 
aircraft. He upgraded to c3ptain in the 8-737 in September 1985. His last 
proficiency check in the 8-737 was accomplished in January 1991. Captain 
Shiw 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 T. Kelly 

First Officer Kelly, age 32, is the holder of Airline Transport 
Pilot Certificate No. 217726609 with type ratings in the Lear Jet and L-382. 
His FAA Class I Medical Certificate, issued in April 1990, contained no 
limitations or waivers. He was hired by USAir in October 1988. First 
Officer KPlly has approximately 4,316 hours of flight time, of which 982 
hours are in the 8-737 aircraft. His most recent simulator/proficiency check 
was accomplished in December 1990. First Officer-Kelly accrued approximtely 
61 hsurs and 101 hours, respectively, o f  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 violations. 

Lead F1 ight Attendant Deanne Bethea 

January 6, 1989. 
performed in August 19SO. 

Lead Flight Attendant Deanne 3ethea was employed by USAir Inc., on 
Her most recent recurrent emergency procedures training was 

Flight Attendant '0,' Patricia Hodges 

August 11, 1989. 
performed i n  August, 1990. 

F1 ight Attendant Patricia Hodges was employed- by USAir Inc., on 
Her most recent recurrent emergency procedures training was 
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Flight Attendant 'C," William Sbarra 

January 6, 1989. 

F1 ight Attendant '0," .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. 

. 

Flight Attendznt William Ibarra was employed by USAir Inc., on 
His most recent recurrent emergency procedures twining was 

performed in June, 1990.. . * -  

Skywest Airl ines F1 ightcrew 

Captain Andrew J .  Lucas 

Captain Lucas, age 32, was the holder of Airline 'Transport Pilot 
Certificate No. 002311520 with a type rating in the SA-227. He also held a 
current FAA Class I Medical Certificate issued in November 1990 with no 
limitations 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 
accunulated apprGximately 8,808 hours of total flight time, a f  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 lransport 
Pilot Certificate No. 545666095. He also held a FAA Class I Medica: 
Certificate issued in .February 1990 with the limitation that the holder most 
wear lenses that correct for distant vision and possess glasses that correct 
for near vision while exerzislng the privileges of his airman certificate. 
There were no waivers affixed to his medical certification. He was hired by 
Skywest Airl ines in July 1989. First Officer irentice accumulated 
approximately 8,000 hours of total flight time, uf which 1,363 hours (all 
second-in-command) were in the 94-227. His most recent proficiency flight 
check was completed in 'July 1990. First Officer Prentice accrued 
approximately 87 hours and 177 hours, respectively, of combined flight and 
duty time during the 30-day and 60-day period preceding the accfdent. FAA 
records do not show First Officer Prentice having previous accidents, 
incidents, or violations. 

__ 
L 
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Los Angeles ATC Tower Personnel 

local Controller 2 (LC2) Robin Waschet 

Ms. Wascher was the -local controller 2 at the time of the accident. 
She held FAA CTO certificate number 549925086 dated February 3, 1P77, and a 
Temporary Airman Certificate with an endorsement for LAX ATCT dated 
December 2, 1990. She also held an FAA/National Weather Service Tower 
Visibility Observations Certificate issued on August 8, 1986. Her most 
recent prior medical examination occurred on October 19, 1990. 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, 1937. Ms. Wascher was employed 
by the FAA as an ATC wecialist on March 28, 1982. Her first assignment was, 
at the Gulfport, Mississippi, ATCT, a Level 111 facility. She transferred to 
Greenville, Mississippi, on April 4, 1984, and to Aspen, Colorado, on June 6, 
1986. Greenville was a Level I 3nd Aspen was a Level I 1  ATC facility at the 
times Ms. Wascher was enployed 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), Franci ta Vandiver 

Ms. Vandiver was the AS at the time of the accide.n'c. She held FAA 
Control Tower Operator certificate number 512627564, issued June 26, 1976. 
She also held an FAA Temporary Airman Certificate with an endorsement for LAX 
Tower, dated May 25, 1988, and an FAA/National Weather Service Tower 
Visibility Observation Certificate issued July 28, 
examinat'on was performed on October 22,  1990, with 
noted. 

Ms. Vandiver was first employed by the 
Prior to her employment by the FAA she was an ATC 
Wavy for approximately 6 years. 

. - 

1988. Her last medical 
no limitations or waivers 

FAA an November 8,  1982. 
specialist wit:, the U.S. 

- .- 
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0 n usa 1493 two five zero knots approach 

one two four point niner qood day. 
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twenty four nine? 
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TlHf. 6 
SWRCL C M l l N T  

1759:47 
l .AM.1 l e f t .  

1759:46 
CAM-? cor rec t?  

1759: 49 
CAM-1 I'll confirm t h a t .  

1759: 57  ' 

RD0- I  ah j u s t  confirm the v isua l  for  usa 

1800:02 
LAXAPR t h a t ' s  cor rec t  usa 1493. 

1800:04 
ROO- 1 thank-you. 

1493 i s  t o  ah two four l e f t .  

lb00:08 
CAM [sopnd sim' i lar  t o  tha t  g f  an a l t i t u d e  a l e r t  horn 

*** [ tape  sect ion " E "  begins - slow tape speed] *** 

1800: 1 1  
CAIY-? * the on ly  condit ions,  

1800: 16 
CAM-? * *. 
1800: 21 
CAM-I 

1800:24 
T A M - ?  oh nn no no no nwiat ivo * * * ( r i q h l  out 

I h q w  you don ' t  mind mc! * (Lhp c a b i n ) .  

1 t I r . V )  

CD 
U 
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C t N l l  H I  

i 

1804:35 
FDO- 1 

:E04 :38 
I A X I k R  

1804 : 4 4  
LAXTYR 

1 a04 : 49 
SKU569 

1804 : 52 
L A X i W R  

1 eo5 : 00 
SWkltS 

1805 : 02 
I A X T V R  

1805:05 
SWA725 

1805: 06 
iRXIUII  

1805: 08 
S V f i 1 7 5  

tmllnl 

usa I493 ( i n r i d r !  o f )  Romon. 

wings 5006 ground ah tonnr. 

skw569 t a x i  i n  p o s i t i o n  and h o l d  
runway t w o  four  l p f t  t r a f f i c  c r o i 5 i n r i  
down f i e l d .  

ok t w o  f o u r  left  p o s i t i o n  and hold 
skw569. 

wings 5006 tower. 

tower swa725 ready !n srvyimcP. 

s w a 7 2 5  roger t a x i  up to and hold 
short t w o  four  I d ? .  

(D w 

iip t o  h o l d  short s w a 7 7 5 .  

y o i t ’ l l  f o l l o w  tht, motrn  l i n o r .  



1805: 1 I 
CAM-l a l r i g h t .  qcar, f laps.  l rnd inq  clearancp rcmainr. 

1805:12 
LAXTUR 

1805:11 
*SO06 

1805: 16 
L.AXfWR 

i 
I 

1805:23 
i A l l V R  

1805:33 
IAX!L;R 

( u n t n t c l l i g i b l e  transmission t o  
tower], 

I 

5006 you back with me? 

yeah (we switched radios now). 

ak, I thought I l o s t  you. t a x i  across 
runway two four l e f t .  contact groiind 
po ln t  s i x  f l v e  when o f f  the runway. 
t r a f f i c  w i l l  h.)ld I n  pos i t ion ,  

ror fy  we thought we l o s t  you, we 
apalog fi re .  

no problem. sufidanr- 518 t a x i  a c r o s s  
runway two faur l e f t ,  contact grnitnd 
po in t  rix f i v e  when o f f  the rimway. 
good night. 

ura 1493 for  th? l e f t  r l d r  two f n * : r  
l e f t .  

746 h ~ a d i n g  two s e ~ ~ n  z r ro .  contact 
10s anoclcs dtysrturc. good n iqh t .  
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APPENDIX D 

CVR/ATC RECORDED DATA CORRELATION 

PERTINENT CVR TIHELINE TRANSMISSIONS, 1803:OO - 1805:20 

18,03,00, CAM-? 
18,03,01, CAM-? 
18,03,02. CAM-? 
18.03.03. CAM-? 
18,03,05, LAXAPR 

18,03,10, RDO-1 
18,03,20, CAM-2 
18,03,21, CAM-1 
18,03,23, CAM-2 
18,03,23, CAM 
18.03.29, CAM-1 
18,03,37, SKW569 
18,03,37, CAM-1 
18.03.39. CAM-2 
18,03,41, LAXTWR 
18,03 I 42, C A W 1  
16,03,43, CAM-1&2 
18,03,44, SKW559 
18,03,44, CAM-1 
18,03,45, CAM-? 
18,03,48, CAM-2 
18,03,49, CAM 
18.03.52, CAM-1 
18,03,59, CAM 
18,04,00, C A W 2  
18,04,02, CAM 
18.04.12. CAP! 

18,04,35, RDO-1 
18,04,44, LAXTWR 

18,04,49, SKW569 
18,05,09, CAM-2 . 
19,05,11, CAM-!. 

* we're out o f  fou -... 
right. 
(message) 

usa 1493 thanks for your help. 
one three three point niner at romtn. 
thirty threb nine good night. 
gear down. 
elright you gave the three bell.. 
yes I did. 
[sound similar to that of landing gear bein? extended] 
ok ah start switches are continuous. recall both checked. 
skw 569 at forty five we'd like to go from (this poiilt). 
speed brakes still working (for a living). 
alright. 
rkw 569 taxi up to and hold short two four left. 
gear checked? 
down .. 
roger hold 5hort. 
..three green. 
alright. 
flaps (goin') one.  
[sound similar to that of a flap lever actuation! 

[sound similar to that of a flap lever actuation] 
five. 
[sound similar to that of f l a p  lever actuation! 
[continuous clicks through approach sirnilel to 
stabilizer trim actuations! 
usa 1493 (inside cf) Romen. 
skw569 taxi in position and hold rrnvay :wo forvl.  left 
traffic crossing down field. 
ok two four left positiot, and holc' skw569 
thirty green light Jetent. 
alright. gzar. flaps, landicg clearance rem2ins. 

* 
Contact 10s anpeles t owe :  

good oiqh:. 

_- .- 

flaps *. 
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PERTINENT CVR TMELINE TRANSIISS'IONS, 1804:40 - 1W7 :OO 

23. ra ,o4 , .a4 .  LAXTAR 

31. ia.05,og.. CAM-z 
32. i a . s , i i ,  CAM-1 
30. 18.04.49, SKK563 

3 3 .  18,05,29, RDG-1  
- 3 4 .  18,05,41, C M - 1  

35. 19.05.51. wu[TWIi 

31. 18,06,07, Car-2 
36. 18.05.55, RD3-1 

38.  ? 8 , 0 6 . 0 9 ,  CAM-1 

39. 18,66,16, C4M 
40. 18,06,19, CAM-1 
4 1 .  18,06.30, CAE-? 
4 2 .  18,06,53, CAP1-1 
4 1 .  18,06,59, CAM 

skv569 taxi in position and hold runway two four left 
traff;c crossing d o n  field. 
ok twa four left position and hold skurSf.4. 
thixty grern light Oetent. 
alright. gear. flaps, landing clearance remailis. 
usa 149? for the :eft srde two fcst ? c > f t .  
out of a thousand feet * -  
thank-you. U S ~  1493 cleared to land runway tws 
fl- eft. 

+ looks res1 good *. 
ahhh, you're coming ourta f i v e  hundred f e e t  bug p?u5 
twelve, Fink is seven. 
[sound of click] 
lights (on). 

*. 
tunintelligible remark! 
[50un6 Of lmpdCt] 

cleared to land tW0 f6Ur l e f t  1403. 
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APPENDIX E 

ASDE EQUIPMENT OUTAGES 

Information regarding LAX ASDF equipment outages was obtained from 
a review o f  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 piece o f  equipmerlt is out 
o f  service. The acronym RTS denotes that the equipment has returned to 
service . 

DATE 
02-05-89 
02-07-89 
02-20-89 
03-05-89 
03-C6-89 

' .03--24-89 

04-11-83 
04-12-89 
04-26-P9 
05-03-89 
-05-10-09 
05-13-89 
05-14-89 
05-16-89 
05-22-89 
05-25-89 
05-30-89 
0 5- 3 1-89 
06-82-89 
06-11-89 
06-12-89 
0 6-1 3 - 8 9 
06-22-89 
06-27-89 
07-09-89 
07-10-89 
07-23-89 
07-24-89 
07-25-89 

--- 
2110-2115, Ch B OTS 
0830-0945, OTS 
1950-19S8, Ch B OTS 
0900- CTS 

1925-1930, Ch B OTS 
1930-2005, North ASDE out of alignment 
1730- C% E OTS 

- 1 5 0 0 ,  Ch B RTS 
1950-2005, Ch B OTS 

-1815 RTS 

3350- OTS, Antenna gearbox- failure 

0200-1630, OTS TWR CAE Control Panel 

-1341, RTS 
2018-2045, OTS 

0800-0918, Ch B OTS 
2000-2130, OTS 
0900-1040, Ch A OTS 
2010- Ch A OTS 

-1340 Ch A RTS 
1025-2205, Ch A OTS 
2050- QT8 

-2135, RTS 
0722- OTS 

-1548 , RTS 
1338-1455, OTS 
0235- OTS 

-2025, RTS 
1530- Ch E OTS 

2!.22-2207, OTS 
-2130, ch B RTS 
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DATE 
02-0 5-8 4 
02-07-89 
02-20-89 
03-05-89 
0 3-06-8 9 
03-24-89 

04-11-89 
04-1 2-8 9 
04-26-89 
05-03-89 
05-10-89 
05-13-89 
05-1 4-8 9 
0 5-1 6-89 
05-23-89 
05-25-89 
05-30-89 
0 5-31-8 9 
06-02-89 
06-11-89 
06-12-89 
06-13-89 
06-22-89 
06-27-89 
07-09-89 
07-10-89 
07-23-09 
07-24-89 
07-25-89 

2110-2115, Ch B OTS 
0830-0945, OTS 
1950-1958, Ch B OTS 
0900- 0'6s 

-1815 RTS 
i925-1930, Ch B OTS 
1930-2005, North ASDE out  of alignment 
1730- Ch B OTS 

-1500, Ch B RTS 
1350-2005, Ch B OTS 
1350- OTS, Antema gearbox fa i lure  

0200-1630, QTS TW?t CAB Control Panel 

-1341, RTS 
2018-2045, OTS 

0800-0918, Ch B OTS 
2000-2130, QTS 
0900-1040, Ch A OTS 
2010- -- Ch A OTS 

-1340 Ch A RTS 
1025-2205, Ch A OTS 
2050- OTS 

-2135, RTS 
0722- o t s  

-1548, RTS 
1338-1455, OTS 
0235- OTS 

-2025, RTS 
1530- Ch B OTS 

-2130, Ch B RTS 
2122-2207, OTS 
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08-15-89 
08-16-89 
08-17-89 
09-10-89 
10-23-89 
11-26-89 
13-0 3-8 9 

12-1 0-89 
12-28-89 
01-0 3-90 
01-04-90 
01-11-90 
01-76-90 
01-30-90 
01-31-90 
02-01-90 
02-05-90 
02-06-90 
02-12-90 
02-14-90 
02-15-90 
0 2- 19 -9 0 

02-24-90 
02-25-90 
12-26-90 
03-01-90 
03-05-90 
03-06-90 
03-1 8-90 
03-19-90 
03-21-90 
03-23-90 

03-24-90 

03-30-90 
03- 31-90 

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

04-28-90 
0 4.- 2 9 - 9 0 
0 5-01-90 
05-22-90 
05-24-90 

2000- Ch B OTS 
-1105, Ch E RTS 

0710-0730, OTS 
1945-2010, OTS 
2020-2030, Ch B OTS 
1723-1742, Ch E OTS 
1800-22i8, OTS (Ch A )  
1800- [unable to determine when Ch B RTS] possible 

2050- OTS 
-1006, RTS 

1921-3630, OTS 
-0830,  RTS 

0850- OTS 
-0906, RTS 

0640-1255, OTS 
1045- OTS 

-0841, RTS 
1210- OTS 

-0725, RTS 

RTS on, or as late QS,  01-02-90 @ 1220. 

0540-0600, Ch B QTS 
2143- OTS 

-0811, RTS 
1'845-1850, OTS 
2100-2154, QTS 
1900- OTS 

-1406, RTS 
1145-1222, OTS 
13 45- Ch R 3TS 

-1110, -Ch B RTS 
1300-1333, OTS 
1800- Ch A OTS 

-0125, Ch A RTS 
1709-1717, Ch A OTS 
0600-1740, Ch A OTS 

-0730, Ch A RTS 
2120-2156, Ch A OTS 
1850- Ch A OTS 

-1230, Ch A RTS 

0200- Ch A OTS 

1850- . North Display OTS 
-1100, North Display RTS 

2120-2140, North Display OTS 

1530-1545, ASDE Control Box in Cab-stuck button 
2315-2400, Ch A CTS 

1740-1853, OTS 
2050-1621, OTS 

-0921, RTS 
2018- OTS 

-1545, RTS . -  
1500-1519, Ch A OTS 
2020-2050, OTS i 
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05-25-90 2240-2308, Ch A OTS 
06-04-90 2018-2127, Ch B OTS 
06-11-90 2030-2050, OTS 
06-23-90 2030-2045, Ch B OTS 
06-26-90 2050-2116, Ch A 05s 
08-li-90 1234-1240, Ch A OTS 
08-11-90 1942- Ch A OTS 
08-13-90 1751- Ch B OTS, ASDE OTS 

-0950, .Ch A RTS 
08-20-90 -1400, Ch B RTS 
08-21-90 1938-1935, OTE 

09-04-90 -1740, Ch B RTS 
09-10-90 -1125, Ch A RTS 

1850-1947, OTS 
09-24-90 2045-2115, OTS 

09-03-90 1952- OTS 

10-05-90 0640-0740, OTS (Map Alignment) 
11-05-90 0015- Ch A OTS 

11-30-90 1602- OTS 
01-16-91 719, RTS 

11-29-90 -1542, Ch A RTS 

- -  L m - h - > ( F A A  Form 7230-01 ASDE channel A OTS OR south 
side indicator. Due to this, DEU will not operate 
tither side (North f South). Channel B ASDE QTS 
on south side, targets too weak to be useable. - -  OOU--->(FM Form 7230-4) ASDE Channel A OTS on south 
side indicator, DEU will not operate either side, 
channel B ASDE OTS on south side, targets too 
weak to be useable. 

gSZb-->(l?AA Form 7230-41 Radar (maintenance) reminded of 

=--->(FAA Form 7230-4) ASDE north side RTS, channel A 
north side weak but useable. 

---->(FAA Form 7230-4) ASDE OTS, maintenance advised. 

ASIZE problems. -. 

-1515, Ch A&B/North Display RTS/South Display OTS. 

91-20 -91  O O Q l  - - ->(FAA Form 7230-41 ASDE OTS. 

gD--->(FAA Form 7230-41 ASDE channel A and B RTS. 
Display on both scopes remains OTS. 

f441--->(FAA Form 723C-4) Radar technician has worked on 
ASDE today, however it remains OTS. 

2305--->(FAA Form 7230-4) ASDE RTS. - -  170Q--->(FAA Form 7230-4) ASDE OTS. - -  OOOL--->(FAA Form 7230-4) ASDE South Side OTS. 
---->(FAA Form 7230-4) ASDE OTS. 
271Q--->(FAA Form 7230-41 ASDE north side RTS, both 

channels work. 

Dates and times shown underline_d indicate information 
obtained from LAX ATCT Daily Record of Facility Operations, FAA 
Form 7230-4. I . .  

11 

1 



/734--->(FAA Form 7230-4) A S 9 6  n o r t h  side OTS. 
---->(FAA Perm 7230-4) ASWE n o r t h  r i d e  R T S .  
---->(FAA Form 7230-4) ASSE n o r t h  side OTS. 
OOOl--->(FAA Form 7230-4) ASS€ OTS. 
---->(FAA Form 7230-4) ASIDE n o r t h  s i d e  RTS. 
=--->(FAA Form 7230-4 1 ASDE BTS, sou th  side i n d i c a t o r  

OTS, maintenance a d v i a d ,  
-1750-1758, OTS 
2230-2400, ors - -  OOOl---> ( FAA Form 7230-4 1 WDL OTS, Unusable because 

- -  OOOl--->(FAA Form 7230-4) W3E OTS, r ada r  (maintenance)  

---->(FAA Form 7230-4) Soat% ASDE RTS, both  channels  

OOOl---> (FAA Form 7230-4 1 WIDE on nor th  complex OTS. 
OOQJ.--->(FAA Form 7230-4) ASIDE on nor th  complex OTS. 
=---> ( FAA Form 7230-4 ) ASDE: OTS. 
f73Q--->(FAA rorm 7230-4) ASDE s o u t h  RTs, 

pdeQ---> (FAA Form 7230-4 1 Lerirg t a r g e t s  i n t e r m i t t e n t l y  

=--->(FAA Form 7230-4) ASDE channel  B RTS {south  

n o r t h  ASDE map mioa l fgment  and oouth ASDE is 
OTS . 
aware. 

RTS . - -  - -  

91-28-91 O O O L - - - >  (FAA Form 7230-4) ASDE n o r t h  complex OTS, 

ASDE channel B. 

side 1 .  

B channel OTS. 

B channel  OTS. 

maintenance (Change Gerrbox) . 
n o r t h  Complex OTS, chamcl B RTS. 

- -  0001---> (FAA Form 7230-4 =BE n o r t h  complex OTS. ASDS 

- -  OOOL--->(FAA Form 7230-4) ASDL n o r t h  Complex OTS. ASDE 

ppM---> (FAA Form 7230-4) ASDE OTS f o r  schedule  

WA-- ->  ( FAA Form 7230-4 _So.(stit ASDE complex ASDE RTS , 
- -  Ow---> (FAA Form 7230-4 1 ASDE n o r t h  complex OTS. 

- -  0001--->(FAA Form 1230-41 ASDSnorth complex OTS. 

t o  see if he wanted a y  a s s i s t a n c e  from 
r a d a r  regarding t h e  i c r i d e n t  ( c e r t i f i c a t i o n  
of ASDE) - ATX repli icf n e g a t i v e .  - -  O O O l - - - >  (FAA Form 7230-4) ASDE n o r t h  complex OTS. 

---->(FAA Form 7230-43 WDE Ch E OTS. 
9757---> (FAA Form 7230-4) ASDE Ch B RTS. 

2300- Checked ope ra t ion  of ASDE, o p e r a t i o n  normal. 
2320- AF Radar Tcchniciarn zhccked wi th  ATCT ATE 

1010-1040, Commenced and conpilezed c e r t i f i c a t i o n  of ASDE 
a f t e r  t a l k i 3 g  w i t h  m d  a t  t h e  r eques t  of t h e  
ATX and t h e  AF S e c t =  Chief .  

Working on nor th  LksIE d i s p l a y .  
- -  OOOL--->(FAA Form 7230-4) ASDEnorth complex QTS. 

1845-  
-2300, North ASDE d i s p l a y  ZT5. 



,107 

02-0 5-9 1 -1015, ASDE OTS/dut t o  antenna gearbox leaking. 
(Replaced gearbox). 

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

Western Pacific Region and Headquarters 
personnel rtate that is okay to certify 
tbe ASDE with a slower antenna speed o f  73 
RPH . 

-1023, It was determined the ASDE antenna 

02-06-91 - -0935, In reference t o  05/1023 entry, AFS manager, 

-1033, ASDE RTS. 
-1816, Ch 0 OTS. 
-1852, Ch B RTS. 

02-07-91 -0859, Advised by a i r  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. 

displays. 
-1058, ASDE O T S .  Released for maintenance on tower 

-1235, ASDE RTS. 
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APPENDIX F 

SUfUlARY OF MEDICAL HISTORY OF COLIN F. SfUW 

NATIONAL rruWSpORFATION S A F E 3  BOARD 
OPFICE OF AVTATXON SAFETY 

VASHINCPON, DC r0594 
APRIL 10, 1991 

SmQuRY OF X E D I C U  A I S l D R Y  OP COLIN P. SHAU, Sit./? 

July, 1984 

probaqthine during the previous six to eight years for peptic 
ulcer disease. to his personal physician. Phenobarbital had been 
prescribed by another unknown physician for gastrointestinal - 
problems. 'hysicianls notes state: *The patient does admit to 
drinking 4-5 cans of beer daily.s 

June, 1965 
The personal physician prescribed phenobarbital (rrnknovn 

quantity of 15 mg tablets) to Captain Shaw for  a condition later 
described by the physician as 'spastic colon", secondary to a 
feeling of apprehension. The physician's nates state: "going to 
training f o r  new airplane". 

rebruary, 1989 

filled for phenobarbital (40 15 mg tablets) for the same 
condition. (This prescription vial was discovered in tte 
Captain's flight bag following the accident.) 

August, 1990 

filled for phenobarbital (30 lSmg tabl@ts) for the sane 
condition. 

Captain Shav reported the use of phenobarbital and 

A prescription was issuebay-'the perzonal physician and 

A prescription was issued by the personal physician and 

An examination of Captain Shaves applications f o r  FAA 
medical certificates from 1973 to the date of the accident ( 2 4  
applications) revealed that Captain Shaw never reported a 
gastrointestinal illness or the use of phenobarbital to his 
Aviation Uedical Examiner on the applications. 

An examinrtion of the records of the medical insurance 
carrier under vhich Captain Shav Was covered revealed that 
Captain Shav had submitted no claims for prescription benefits 
for phenobarbital prescriptions he had received. 

, y With respect to the use of phenobarbital 
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APPENDIX G 

FACTUAL SUMNARY OF A I R  TRAFFIC CONTROLLER HEDICAL RECORDS 

lflxr.IQz: ICs Angeles Intematimal Kirport 
b x i ~ n g e l e s .  California 

I]ATE/Tl?E: February 1, 1991. 1807 Psr 

AiRcRiJT: USAir Fllght 1493, 8737-300 
OPfRAIDR: W r ,  Inc. 

Xxp.&.!!: 
opmm: %>west Airlirses, Inc. 

west Fli@t 5569, Fairchild Si-22; 

E. REVIm 

J~L- k'. DaMher. olief, *rational Facttrs and H z a n  k r f o m m e  
Division, N E B  

r31 April 12, 1991 a t  FAA in , D.C., the 
undersiqned revieved FAA medical reainls of f w  A n  persome1 uho yere on 
chty in the cxmtxol twer a t  Lo6 Angels Intermtima1 Rirport a t  the tine cf 
the subject accident. 'Ihe irdividuals uhcse recurds were reviewed, a& their 
cid:y positims in the tGler a t  the time of the accident, ve-e as fo?lca.s: 

Francita Vardiver Arm Supervisor (AS) 
sheri Arslanian 
E l l i o t  Exarm 
Robin Kascher -1 rntrol m (IC!) 

Fhh dial r e m a  of the -itad Vandiver, kslanian a& &am 

G r m d  0 X r . l  nm (ccz) 
Clearance Delivery Cme (au) 

contained no entries to idicate any ahorrral yhysical, #ysiolagical, or 
psychological oorriitiars. A l l  three of eese udividuals F y  had 
visual acuity of 20/20 unaxrezt& - botn near a d  distant vision - on 
their m x t  -t aviation medical exmmaticns. 

FAA +tal remids of Win b&& ccntained a q y  of her militar), 
medical. mtds cover- her servicr with *he U.S. Air Force for the period 
April 12, 1971 to July 27, 1977. 
a dental specialist am3 theroafter as an sir t ra f f ic  amtrol specialist. 

'he served init ially (until April 1975) as 

I .  
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~ e r  nulitary medical temrds irnlicate that on July 11, 1977, e. 
amsultxd an Air ~oroe flight s m p n  ard reported ttnt, as a resuit of her 
reactim to the reowat death of her parents in an airplane miden t ,  she 
incaprble of oontrollirq traffic safely. Follodinq this meting the fil@plr 
surgeon rwmltx? a diagnc6is of "Situatianl II8aCtia-i. kute. Adult," and 
*gramded- her, thus p r c h i b i t q  her fmp pforrniq her duties.  he 
ream% shod that, m July 18, 1977, she ortsulted with a military 
:light angedn * reaprmerrded: . W a t r y  Ctnsult.- ?hen m ~ d y  26, 1977, 
ns. was ~ e e n  in a military mental health clinic by its :,'lief of 
C l i n i c a l  Social Wosk. 'Lhe retrxud 
prepared. 
physical ewminaticn. examination reooud irdicated she was qualified for 
%mid wide arty and SeparatiOn." The rBcords also iniicated she ms given 
an Hmorable Discbaqe fraP the Air Force ar July 27, 1977. At this time she 
had 0CEplet.d aFpraKiwtely 17 mnths of a six-year enlistment. 

us. KasAfx 's FAA medial reaxds M m t e  she entered on 
FA?, an Feh-uary 28, 1982 as an a i r  t ra f f ic  omtral specialist. 
sutseqr*.nt ramipt and review of her military padical reurds ~nrmpted its 
O f f i c e  of Aviatim Mi.line to request Xs. Wac&ier to mjerqo psychokqical 
~ py&iatric evaluations as E. zcd i t i cm of amtirued enplqrnaent. 
Fo?iari.q thge eWSha t iOns ,  m a t r i s t  Bart Pakull, M.D., of FAA's O f f i e  
ci Aviatim l4dicine reported in a mercMIldrma dated wi1 7, 1983 to thtl 
f l ight  nuqe~ cf Ms. 's parent FAA organizatim that there was *e.. . .. ~ 

no widenae of sufficient p.yctrcpathdagy to one to any determinatim that 
this r-+icantvruld be medically lrrqualified for air traffic antml work.* 

mtter or other informtion to indicate any inability to m e t  agplicable FAA 
d i m 1  Etardards. 
si- 1966 to correct for defective distant visim. 
rai ical  ewminatim form idicated she requires m~gztlve.lfsxxg.-for distant 
-vision; liei- c o r r a  distant vision vis reported as 20115. 

Cn April 12, 1991, the F?A'S Acr* Federal Air  Surgean, Jon JordJn, 
M.D. was &ed 
their reviev of prior military aplical reaxds of A X S  applicants." ~e 
irdimtd that FAA changed its pOfiCy abaLR tvD p3rs ago ard b p n  requiring 
the review of any sucb reoxds prmr to a persan's erplaymnt as an Air 
w i a l i s t .  

that a report of the cararlt uiu 
Cn the next day, July 27, 1977, she vas given a separatim 

via the 
me FAA's 

~ 5 .  washer's medical recnrds antaind IY) further entries m this 

Her medial rexds indicate that she has worn  91- 
Her latest  aviation 

by the \mdersignel atsxt the FAA's am-ent policy rqarduq - .  
said this policy r a n a h  in effcszt a t  this the. 
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.APPENDIX H 

EXTRACT OF FAA ORDER 7220.21\, OPERATIONAL POSITION 

* Operational 

STANDARDS 

Mlnhmmm kd.rJ&ddofl Position Standards 

. . . -  

- 
September 21,1989 Prepared By: Alr Traffic 
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1 3  CANCELLATION . 
1 -- . 
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1.6 EXPLANATION OF CHAkES 
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Chapter 2. OPERATIONAL POSITION STANDARDS 
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Chapter 3. FACILITY-LEVEL OPS 
3-1 REQUIRED FACIUTY-LEVEL OPS 

For uch senor or position in thc facility tht pcrfocmt my ntmtnt or Fmairn daalbed in br Natiorul- 
M OPS. a Frdlity-kvd O S  d v c  dvll t w r i o P r 1 M t F d i t y - k v d ~ W  irvludc &pace- 
m~ f o r e 4 1  nemcnror W r n  md a Iln oftbcffuspdrip Krrnrkdge for pwformiqgrh~ poccdd 
aeps ?hc Fril~ty-kvcl OPS shallrlroddine U~~vutialmdQluurlbaradtner o l a c h ~ r c a o r .  

L lfm or mdrc seaom ut opnttd P 8 ameLrd IcQ9r. Q Fdity-kvd OPS for mt am&& sector 

b. If two or rnon idividurl poririmr ut oprmcd Y s ambid Q Fdlity-Lurl OPS forthe 
c a n b i i d  psition shall k b cunbhtk~! of Q F & y M  

C. If a position ~ m e d  in thc N U i d  OPS i8 oprmed s nuE ppdtiionr in& Wty. eu31 positim M 
have i u  Facibry-kvel OPS ckuly  mtmg *d ncmaut or hnrrioar in the N u i d  O S  UIC IO be pr- 
fanned by which position in che hcility. For urmple. if& &iliy ba II Assisam W COMJOI posioon. 
thc faabty shall provide I Facility-level OPS for the local Ccnrrol pOririm md a rpuut Fmiity-kvel OPS 
for thc Assisunt Loul Contml positim both pDsthct h W i a g  all Q Eirwrsr md hmcpims given in thc 
NauonJ OPS for thc W Conrrol podtion 

3-2 REQUIRED ELEMENTS AND FUNCTIONS 

pmvided by the facility shall be included in thc Fdhty-lcvel OPS. 

3-3 DESIGNATION OF ELEMENTS AND FUNCTlONS TO SECTORS OR POSITIONS 
a. ?he OPS Elements in Olrpur 4 of this hudbook rhrll be lndudsd as the opning Elcmcnu in a h  

Facilitylevel OPS .o which thcy apply. For c x ~ ~ ~ p l c .  thc Elcmrrns for Air %afTk Principles tnd Transfer 
of Poution Responsibility stull be included as thc fim two Dcmtllo in br OPS for rtl of rhe positions pro- 

b. The OPS Elements md F d o n c  for a position nun4 in du Na~iaul OPS. beginning with Qplcr 
5 of this handbook. shall be included in thc Fuility.kwl OPS for tbc podrims with thc tllly nunc in L! 
facibi). unless the layout of thc equipment nulres this impossible or thc Element or Function applies u) a 
rmice  that is never provided by tk f d i t y .  

1. Th A r  T d f i c  Manager rhrt) k mpauiblc for amring the 7 of the qu@~uu. I !he 
urliest oppomuuty. to UOW the HemW rnrS fwrriau in Q F ~ i l U y - b d  OPS u) bc thc m e  K thov 
in thc Nmanal OPS for udr comspondingly med poririon 

2. Ihe orJy OPS Roccdunr 10 k del& ~IOEI thc Npiavl OPS when pOaueinp mt Facility-levcl OPS 
thrll be lhor given in Elemerur or Funaionr thrt m l y  ID ruvim mer p v i b e d  by 6w facility. In there 
CLKS only. the Elancrn or Funcrion m e  rw1 bc iacludrd in Ik Flclliy-kveI OPS. followed by thc rbbn- 
nauon "NA" for "no! rppl~ublc." 

3. Ihe only'OPS p a d u d  step that m y  k dckrcd 11c UIOSC recpr thu M mt aamnplishai I thc 
facibty because &he equipment i s  DOT inarlled. h hose cases only. thc rccp number or kaer  ilull k included. 
followd b j  Ihc rbbrrvirion UIA 'for Iy)( qpliclblc. 

e. If an Element of Function for a given podtion in h e  Natianrt OPS it prfmed It a position with I 
diffcrrni name ip the facility because of the CqUipnUU layout. thcn the Elanat BI hmnion shall k included 
in the Facibty-level OPS for !he diffcrmtly named poriuon in the fwility. cxecp as rpcified in 3-3d below. 
Ihe Prrrquisite Knowledge rpplicable u) thc Element or Function rhril be included in the list of R q i s i u  
Knowledge for the differently nun& posiuon. 

r)ull k thc CanbiNtim Of thc FaCility-ICVCI OPS Ibr Ik irdividurt 

fs Q WM?id podxku. 

An) Elemen: or Func~ion in thc Nuiond OPS bat nfen U) q u i p a u  used in thc facility or to a tcrvice 

vidrng air traffic semicesjndudrng thc fvztlevcl and m - k v d  arperviroY positions. - 
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Chapter 22. CLEARANCE DELIVERY 
22-1 PREREQUISITE KNOWLEDGE 
Ihe plrrcquisiu Knowledge rrquinmcm for pcrfoming thc a m  Delivery functions in tower ab 

a 'Ihe spccialiii shall have pet one OK more of tht following qurlifiudonr: 
rhall be srti~ficd s m o w :  

' 1. FAA Audemy Tcminrl gnduafc. 
2. Rcvious qualifiution to perfom aunrnce Rlivcry functionz in a tower ab. 
3. Successful cunplet i~~  of Section 1 of Terminal Self-study .Cnurse.5=7 (or Ai- Tnffrc 

(ATA) Course '550371. Clevrnc~ BClivcry.'rS requid by Tcminrl Insuuctiorul h p n m  Guik TP 12-0. 
1. 

b. In addition. rhe spccila shall have NCCcSSfully Compleled the mining pmgnm dcvelopd by Ihe fmiw 
in rcodancc wilh Section 2 of Terminal Self-study Come 5x27 (or Air Traflic Mmnf (ATA) Cm& 
55037). Ounncc Delivery. as rcquiird by Terminal lnaructiorul Rognm Guide Tp 12-0-1. This pmgnm 
shall be completed at thc frciliy when the spccidist will k performing br Qunnce Rlivery functi-. 
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Section 2. RECEIVE, FORMULATE, AN9 ISSUE CLEARANCES 
INSTRUCTIONS 

22-10 RECEIVE CLEARANCE REQUESTS 
&Uponrrcci~ackuurcnquest.lunmipru,dettrmiacifflightplmitrvrilrbl~. - .  ‘ . b. Wfk-flighi plrn it nX a b k :  

1. Rcquesltbc fighi plm from Flighi ChUor 
2 ltquest 
3. If 1. or 2. cannot be rmmplishcd inmua the pilot to N c h N e  thc fight plan. 

mcssary iafonnltion from tht pibt. 

C Enrure ~Ieannc~WormdOn hrt bccn entered into rhe Automued Radar Temind Syncm (ARTS). 

2&ll FORMULATE CLEARANCESIINSTRUCTIONS 
a ENurc thu the following items arc included in an I F w M R o n - t o m C A  d m :  

1. Aircraft idauitication 
2 a m  limir 
3. Dcparmn pmcdurrlstandard Instrument Depamm (SCD). 
4. Rouie of flight. 
5. Altitude. 
6. Dcprmue frrquuKy. 

7. Transponder code when requid. 
22-11.( FwOlt)i*nl IkUllr R q . h d .  - Lis dcpm\m brqurncru. 

b. When issuing inmuctiom. include the following: 

- 
1. Depamuc frequency. 

.- - -- 2 Tmspondcr code w h o  quirv?. 

22-12 ISSUE CLEARANCESlAMENDMENTN~~RUCTIONS 
a, Whcn issuing a de~aracndmentlInsmction:. 

1. Speak at a NC h t  is consistent with copying the infomation 
2. Issue the ckurnccluoadmmVimctim in the proper fonnat using pltscribed phnstology. 
3. h e  departure nnriaions. clearance void ha. or  ele east tima as necu~uy. 

1. Ensure cleMnce/unudment/insuucrion has ken received by either a pilot rknowledpment or a cor- 

2. MarL thc flight p r o m  Suip to indicate the clcanncdmendmen~mction Ips beu! issued. 
3. Forwvd ihe flight pmpcu suip to the appropriate positton. 

b. After ‘i-ing a clrardndamcndmen~nsmrttion: 

rect readback. 

22-12b3 F.cUltpkrd Ikl.uI R m  -he~’I  rhc 4 I p p U t C  fvlhIY pouaau u) w)IKh fL& pugmu mip r h l l  be fmd-i 

22-13 thru 17 RESEWED. - 
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. . .  APPEND€X I- 

TRANSCRIPT OF LAX ATCT LC2 POSITION 
, I  * 

. DOCKET NO. SA-505 . -  

EXHIBIT N 0 . 3 5  

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

., . . .. I * . .-< 

certified Transcript of Communications 

i7sa:k through 1812:39 PST 
February 1,. 1991 :. 

LAX ATCT LC2 Operating Pori.tion I’ . 

t 

8 
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.. Memorandum 

D.0 Erbruary 6. 1991 -c, INKR2T:CXS: ltansaiption conccrning the 
accident involving US Air 1493 and 
Skywest 569 on February 2. 1991 

Acencier P ! i n q  Transmissions 

Ptexiczma %X 
Lcs Angeles ATCT loca l  Control hij 
P h i l l i p a e  102 
America liest 37 
Skpes: 2:E 

LCI Angaler TF-A=cE; Depr=c--e Ccctrol h e  
Azerica Kes: 428 
k'irlgs Keet 5 c E  
S:r.faxe 515 
Lcs A..Geles A X  Local Czctro?. One 
I2 A l Z  22 
Lcs *..qe:es ZTiS-XX Depxcre Cmrrcl %c 
S;cy;es= 553 - - - . 

Scc:>uear 725 
2s A i r  1253 
US A i r  2552 
h x p s  5qe-c; 5C72 . 
Kings Xes: 5212 
P=l:=e Depzurerr: 80 
Helicopter Sh?; . . 
Helxcpter  S 2 1 2  
Lcs ATSeles City operatiens 
Lcs AnSeXes Ci:y Cperatiors 38 

. .  Car.a*{a:. 525 

?: hereby c e r r i f y  tb: the fOllWinS is a trye t r a n s q i p t i o n  of the record& 
ccpversa:ior% -pertaining to  the subject a i rc raf  c-incident. 

I b l i t y  Assurance Special is t  



. -  , '._ I ,. . .  . ,  , . . . '  

( 0158 1 . no pertinent transaissions 

9158: 05 M A 9  06 aexicana nine oh s i x  five miles 
froa runway 

0158: 10 L C 2  mexicana nine zero tix roger 
traffic short final cleared to land 
runway two four left 
(unintelligible 1 

~ --. . .-. 
01'58: 20  L C 2  flipr after short final 

0158: 22, L C 1  ah follcrw the flipr golng in the . 
slot 

0:58:  22 PAL 102 

0 1 5 8 :  3 3  P A L 1 0 2  

... 

0158: 34 LC2 

. .. .. 

0158: 4 0  AWE37 ~ 

ah 10s angele: ah phfllirine one 
zero two heavy is on ah finals t w o  
four right 

phillipine one zero tw6 heavy 10s 
aageles tower wind two four zero at 
sfx cleared to land runway two four 
right 

one zero two 

.* _ _  - 
cactus thirty seven if able turn 
left first available high speed 
contact ground point six five when . 

* off tH'e runhay trafflc on a mile- * 

and half final behlnd you 

thirty seven wllco 

tower skywest two forty six will 
take fortv seven ' . , i .. 0158: so SKW246  
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0158: 54 LC2 

01 $ 8 :  57 SKW24C 

( t159 1 

0159: 02 CDNSOS 

Gl59: 26 

Oi59: 1 4  

.0159: 17 

c159: 32 
-. - 

skywest two forty six hold there 

tWG forty Six 

no pertinent transmissions 

canadlan five zero five on a ah 
turning final for tww four left 

- LCPZ Canadian five zero five 10s angeles 
tower wind two five zero at sever. 
cleared to land runway two four 
left caution wake turbulence 
preceding heavy boelng seven forty 
seven 

CCNS 05 cleared to land two four left 
Canadian five zero five three green 

LC2 c~ossover cactus four fifty nine 
w w  

DR? santa barbara c r 

LC2 cactus four twenty nine tax1 lntc 
- -_ position and hold runway two for;- 

left 

0159~35 f AWIE4T9 * KO Iiold two four left caciuus four 
twenty nine 

. .  

( 0 2 0 0 )  

0159:  52 LC2 rnexicana nine zero six turn left 
first available high speed contact 
ground point slx flve when off the 
runway good night . .  

1 

no pert inen t transe i ss i ons 

r .  
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0200: 01 LC2 

0200: 0 6  WWM5006 

0200: 07 SDUSl8 

0200: 12  LC 2 

0200: 19 5335 18 

wings west five thousand s i x  turn 
left at your reverse high speed or 
the f.?rward high speed hold short 
of runway two four left remain this 
frequency 

okay 

.r towrr sundance five eighteen turned 
to final for two four right 

sundance five eighteen 10s angeles 
tower wlnd two five zero at t.wc 
cleared to land runway two four 
rlght caution wake turbulence 
preceding heavy boeing seven forty 
seven 

ah cleared to land two four r i g h t  
understand he Is two four left 
sundance five eighteen 

02CO: 23 LC 2 he's two four right also 

0200: 26  SDU5 18 okay we're s l o w l r r  
L -- .- 

0 2 0 0 :  20 LC 2 

0200: 3i AWEi29 

cactus four twenty nine fly heading 
two five zero maintain r,wo thousand 
wind two five zero at s i x  runway 
two four left cleared for takeoff 

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

I 

0200: 39 LC2 sundance five eighteen you got two 
five right in slghf 
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0200: 42 SDUS 18 

0200:44 . LC2 

0200: 5 2  

0200: 56 

( 0 2 0 1  1 

0201: 03 

0201: 08 

0201: 31 

0201: 3 4  

0231: 4 i  

we got two flve right In sight and 
the other guy for two four lefts in 
sight 

sundance five eighteen understand 
you have the (unintelligible) 
Canadian seven thlrty scvrn just ah 
be eleven o'clock and a half a Ella 

SDU518 we have him in sight we can step 
over him for two five right 

LC 2 sundancc flve eighteen change to 
runway two five right wind two five 
zero at six cleared to land runway 
two five right contact tower one 
two zero point nlner flve 

no pertinent transmissions 

SDU518 thank you steppin over to two f i v e  
right over to the other tower 
sundancc five eighteen thanks for 
the help 

LC 1 alaska twenty z z 

LC2 - . -_- cactus four iwenty nine contact 10s 
angelcs Ceparture good nlsht 

. hWg429 . cactus four twenty nlna: $)ood'-nfQht 

LC 2 . rundown u s air twenty three 
(unintelligible) crossover 

0201: 46 DR1 roger 



132 
1 5  

0201: 50 Unknown lights on uniform 

0201: 53 LC2 calling Ground say e eh tower say 
. *  .’ again 

0201: 56 Unknown landing lights on uniform 

( 0 2 0 2  no pertinent transmissions 

0202: 02 LC2 affirmative 

0202: 04 LC2 phfilipine one zero two heavy turn 
left when able hold short of runway 
two four left remain this frequency 

0202: 12 PAL102 ah roger (unintelligible ) 

0202:1$ 

0202: 18 

0202: 21 

0202: 22 

0202: 25 

LC 2 thank you 

Unknowr. (unintelligible) 

LC? i gotta heavy ventura 

LC2 ah follow the gorman 
.- ._ L- 

(unintelligible) .. I . .  

LC1 z 2 (un~ntelligible) 

0202: 26 LC 1 Z Z  

L22 u s a i r  twenty three taxi lnto 
positfon and hold runway twc four 
left 

0202: 20 
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0202.30 

0202: 34 

0202: 39 

0202: 39 

0202: 42 

0202: 4 2  

02C2: 44 

0202: ? e  

0292: 44 

OiGi: 53 

C2C3: CC 

0203: CZ 

0229: 06 

0203: C9 

USA23 

Unknown 

D R 2  

L C 2  

DE 1 

L C 2  

D R 2  

L C 2  

Lc: 

Lt2 

PpIL,^v2 

L C 2  

PALlCi 

W '". 5 0 C 6 

i 

posl t lon and hold ah two four  l e f t  
u s a i r  twenty three 

one three poin t  s i x  flve one n lner  
tAng0 . 

say  agaln l o c a l  two 

request ah t w o  seventy skyvest 

on who s k y w e s t  whc 
c. . . .  

two f o r t y  S l X  

approved 

caaadlan 

ca:? ya back on t h e  heavy ventura 

Canadian f l v e  ~ e r o  f l v e  t i r n  l e f c  
when ab le  contac t  g r a n d  polnt  s l x  
f l v e  wher. off  t h e  runway good night  

- -one ze:a-twt is ah only t o  h ~ l 6  
ma'a:: 

ode zero two heavy 'affl  rbat lv$ hold 
shor t  of runway t w o  Four l e f t  

hcld shor t  , .  

can ah wings f l f t y  oh s i x  cross two 
four l e f t  
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0103: 1 2  

0203: 13 

0203: 18 

0202: 24 

0203: 30 

0203: 33 

0203: 35 

0203: 36 

. .  
0 ? G 3  ,e 

0203: 40 

0203: 44 

0203: 53 

LC2. . ' 

wWn5006 

LC2 

USA23 

IC2 

SKW246 

LC2 

SKY246 

. .  
shasos 

LC2 

siiiis t 3 - 
SWAT25 . 

fifty oh s i x  hold short 

hold short 

u s air twenty three fly heading 
two flve zero malntaln two thOUS8nd 
wlnd two five zero at six runway 
two four left cleared for takeoff 

okay two thOUS8nd two fifty cleared 
to go u s air twenty three 

skywest two forty six you stl l l  
holding short of forty seven 

two forty six 8ffirmatlve 

you're next 

roger 

skyvest ah five sixty nine at forty 
five we'd llke to go frolr here if 
we can 

. .  

skwest five sixty nine tax1 up to 
a m  old short of two four le f t  

L I __ 

roger hoia short 

southwest ah seven twenty fives 
ready in sequence 
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0103:56 LC2 
. a  

skywest tvo forty six taxi across 
runway two four left runway two 
four right shorellne turn right 
headlng two seven Zero aalntaln two 
thousand wind two four zero at six 
cleared for takeoff 

( 0304 1 no pertinent transmlsslons 

0204: 05 SKU246 kay two seventy to two thousand two 
forty six cleared for takeoff 

0204: 09 ' LC2 runway two four rlght 

0204: 10 SKW246 affirmative 

0204: 11 LC2 wlnjs flve thousand S I X  taxi across 
runway two four left contact polnt 
six flve when o f f  the runway Food 
nlght 

was that for phllllplne one zero 
two ma'am ~. 0204: 17 PAL102 

0204: 19 LC2 

0204: 30 LC2 

. I  . '  

0704: 32 USA23 

no s l r  hold short wings flve 
thousand and slx taxi across runway 
two four left contact ground polnr 
s i x  flvc when off the runway 

1. . -- 
u s air twenty three contact 10s 
angeles departure good ri:g;,t 

good nlght 

0204: 33 USA1493 u s air fourteen ninety three 
lnslde ob roman 
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0204:  38 LC2 

0204: 4 4  LC2 

wings five thousand and six ground 
eh tower 

skywest f l v e  slxty hlne taxi lnto 
position and hold runway two four 
left traffic will cross downfleld 

0204: 49 SKW569 kay two four left poslrion and hold 
skywest five slxty nine 

0204:52 LC2 wlngs west flve thousand and slx 
tower 

0204: 59 SWA725 tower southwest seven twenty fives 
ready in sequence 

( 0205 1 no pertinent transmlssions 

0 2 0 5 :  02 tC2 southwest seven tweritv f Ive rarer 
taxi wp tohand Fold short of two 
four  left 

0 2 0 5 :  05 S W X l 2  5 up to hold short Southwest seven 
twenty five 

0205:  06 Lc: you'll foHow-the memoliner 

wwn5006 (unlntelllglble) on. frequency sgpln 
changed radios sorry bout that 

02 05 : 09 

020512 LC2 

0205: 1 4  WUXSOOb 

five thousand s i x  you-rc back .with 
me 

yeah and we dldnt mean to suitch 
radios weere r.i)w on 
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0205: 16 LC 2 

0205: 2 1  UWM5006 

0205:  23 LC2 

0205;  29 USA1493 

0205:  33 LC 2 

0 2 0 5 :  38 SKU246 

0 2 0 5 :  39 LC 2 

0205:  4 4  LC 2 
. _ _ _ -  - 

okay 1 thought 1 lost you taxl 
(unlntelllglble) runway two four 
contact ground polnt slx flve when 
off t h e  runway trafflc rlll hold in 
porl ti on 

great and we thought we lost you we 
apologlze 

no problem sundance flve elghtccn 
taxl across runway tvo four left 
contact ground point stx flve when 
off the runway good night 

u s air fourteen ninety three for 
the left slde two four left 

skywest two forty six heading two 
seven zero contact 10s angeles 
departure good night 

two forty slx good nlght 

southwest seven twenty five you’re 
holding short of two four left 
correct 

sout3west seven t-wwnty f lve- tower 

0205:  4 1  SUA1 2 5 ah seven twenty flve go ahead 

0205:  40 LC2 yes s i r  you’re holdlng short Is 
. .  

that correct 

yes ma-an we’re holding short 

0205: 5 1 LC2 ’ thank YOU 
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0205: 53 LC2 U s air iourtcen ninety three 
cleared to land runway two four 

- left 

0205:55 USA1493 

0205: 58 USA2050 

0205: 5 9  . LCi 

cleared to land two four left 
iourtten ninety three 

twenty elght flfty elqhts for the 
right five miles 

u I a i r  twenty elgnt flfty eight 
wlnd two three zero at eight 
cleared to land runway two four 
rlght 

(0206 > no pertinent transmissions 

0206:04 USA2058 cleared to land 

0206: 08 wwnsc7: tower wings west.flfty s e v m t y  two 
1s ready for takeoff 

0206: 13 LC2 wings fifty seventy two 

0206: 15 MUMS072 af f 1 c mat lve 

0206: 17 LC 2 wings fifty seventy two you at 

___ . .- ._ -- 

forty seven or full length .. 
0206: 20 Wwr.5 07 2 . we’re full length 

0206: 21 LC2 

0206: 26 LC2 

okay 

hold’ short ‘- 



. .  
0206: 28 wWN5 07 2 

0206: 30 LC2 

0206: 33 WWNS072 

0206:  46 WWH5212 

0 2 0 6 : f l  L C l  

0206: 51 LC2 

0206: 5 4  Unknown 

0206:  5 5  tC1 

0206: 5 5  LC2 

0206:  58 S i h 7  2 5 

( 0 2 0 7  1 

0;  37; 04 Unknowr: 

0207:  23 Unknown 

02C7: 23 L C 2  

139 

.. 

. .  
roger holdlng shor t  

wings f i f t y  seventy two say you're 
squawk 

f o r t y  s i x  f l f t y  th ree  

10s ang t l e s  tower wings west f i f t y  
two twelve wi th  you on t h e  v i sua l  
two f O U t  t i g h t  

of runway two f i v e  r i g h t  

f l i p p e r  

cross t h e  left kold s h o r t  of t h e  
r lghz alpha a i r  or:e zero 

flipper approved ln s lde  

southwest seven twenty f l v e  taxi 
i n t o  pos i t i on  and hold runway two 
four  l e f t  

southwest seven twenty f l v e  
pos i t ion  and hold t w o  four l e f t  

I. __ 

no pe r t inen t  transmlsslor!s 

what the  hell 

. .  . -  i .  . . * .  

he l l cop te r s  

southwest seven twenty f l v e  j u s t  
resa ln  o f f  t h e  runway a t  t h l s  time 
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0207: 25 

0207: 28 

0207:30 

0207:  32 

0207: 33 

0207: 35 

0207: 36 

0207: 39 

Unknown 

SUA725 

PD30 

LC2 

PDBO 

m s 2 1 2  

Unknown 

LC2 

0207:  4 6  Wk'X5112 

0 2 0 8 :  02  PD80 

0200: 09 LC2 

hellcoptcrs 

southwest seven twenty five remaln 
of€ the runway 

helicopters p d eighty you need any 
help over there 

right now we dont know 

okay 

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

we'd llke to work 3ust a at or 
 below (unintelligible) 

wings flfty two twelve wind two 
four zero at eight cleared to land 
runway two four r ight  ah use 
caution we just ha(! an aircraft go 
off the runway in flame 

okay ah yeah we see thaK and ah 
we're cleared to land on two ,'our 
right 

no pertfnent transmlssfons 

helicopters police eighty 

and u s air twenty eight flfty 
eight turn left when able !mid 
short of runway two four left till 
we find out what happened 



0208: 16 USA2858 roger understand do you want us to - go down to the' far end 

0208: 19 LC2 

0208: 24 USA2858 

0208: 28 Unknown 

0208: 31 LC2 

02C8: 35 LC2 

0 2 0 8 :  4: Unknom 

0208: 4 2  LC 2 

0208: 44 UnKnown 

C708: 4 i  5NF( 

(0209) 

C209: 12 5NR 

twenty eight fifty eight ah turn 
left at seventy five if ye\: can no 
delay off the runway traffic on a 
mile final 

kay will take the high s p e c  and 
hold 

you can take the wings west to the 
north if you want 

okay we just had a deal did She 
tell you want happened on flnal 

okay we just had a seven thirty 
seven land and blow up he we*,t up 
in flame he's off the runwa? now 
two four left is cl?sed 

is the right still open 

yeah the rights still open 

okay 

I copter control hellcopter five 
november romeo inbound from santa 
monica sepulveda arrival t o  the 
f a a  

- _ _  

no pertinent transnisslons 

10s angeles helicopters five 
november romeo 



calling 10s angeles hellcopters ray 
again 

0209: 1 5  .LC2 

0209: 17 SNR 

0109: 22 

0209: 28 

-. 

0209: 30 

0209: 35 

0269:  d l  

( 0210) 

0210: 33 
- -  

0210:  1 2  

LC2 

SNR 

LC 2 

1 6 2 1 2  

I .  

Unknown 

5NR 

LC2 

0210: 20 5NR 

yes ma'am novembtr -five novem-r 
romeo approaching bolona creek four 
oh five sepulveda arrival t3 the 
f a a  

helicopter five nr report the old 
wang build or wang building wind 
altlmerer three zero one one 

tbree zero one one five novembt'r 
romeo 

wings flftytwo twelve use caution 
there 1 dont.belleve tneres any 
debris on the right but 1 dQnt  Know 
what (unintelllgible) 

okay we*re using a lot of caution 

What happened over there 

no pertinent transmissions 

helicopter control f ive  novenber 
-romeo 13 the ah wanq building 

helicopter. five, nr cross the two 
fours and the two fives at or above 
one thousand feet landlng at the 
f a a will be at your own rlsk wind 
two five zero at seven - 

five novenber romeo roger 



143 

0210: 26 wWMS212 

0210: 28 LC1 

0210: 30 LC2 

0210: 30 LC2 

0210: 41 WWM5212 

0210: 43 WWM5212 

0210: 41 LC2 

0210: 4 8  wk'H5212 

(0211 1 

0211:3S City OpS 

0211: 42 city ops 

0211:44 LC2 

0211: 45 city ops 

and tower wings fifty two twelve ah 
you want us just to continue on 
down here a ways or ah 
(unlntelligible ) 

heavy ventura 

approved 

wings fifty two twelve turn left at 
seventy flve 1 believe theres a u s 
air seven thirty seven bac Jet 
holding there 111 try and get you 
down the ah taxiway as soon as 1 
can 

okay 1s that the next one here 

yoc want us to go way to-the en@ 
then 

yes sir 

okay thats what we'll do 

no pertinent transmissions 

tower' city ops 

tower city ops 

_ -  - -  

t 

city ops tower 

is two four lefr closed 
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Qllf: 4 8  LC2 

0211:56  L C l  

( 0 2 1 2  1 

0212: 13 LC2 

0 2 1 2 : 1 7  Ops 38 

0212: 18 LC2 

0 2 1 2 :  2 2  ops 38 

0212:  28 LC2 

0 2 1 2 :  39 UnknOW!? 

city ops afflrmatlve 

heavy ventura rolling 

no pertinent transnlsslons 

city ops tower 

t w e r  thirty eight go ahead 

ops thirty eight has anybody 
checked runway two four right for 
debris yet 

ah negative ut' we're trying ts get 
sone lnjurcd people h e l F  

okay thank you 

hey d i d  you puys lose one 
(unlntelllgible) 

E N D  OF TRANSCKIPT 
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. .  APPENDIX J 

NTSB CORRESPONDENCE WITH THE SECRETARY OF TRANSPORTATION 

I N  REGARD TU DRUG AND ALCOHOL TESTlNG 

National Transportation Safety Board 

SAfety Recommtndation 
W-n, D.C. 20594 - 
Date: kccaber 5. 1989 
In reply to: 1-89-4 through -12 

Honorable Swtel K. Skinner 
Secretary 
U.S. Departmnt of Transportation 
400 Seventh Stnet. 5.Y. 
Yashington D.C. 20590 

Investigations of transportation accidents conducted by the National 
Transportation Safety Board provide concern about the prevalence of drug and 
alcohol use and i t s  effect on the safety of the traveling public. Substance 
abuse has been particularly evident in rail and highway accidents and, to a 
lesser extent. has also been evident in aviation and marine accidents. The 
Safety Board believes that the problems Of drug and alcohol use in 
transportation should receive the highest level of attention by the U.S. 
Department of Transportation (DOT), specifically in regard to WT’s drug and 
alcohol testing regulations. The Safety Board comends the efforts by DOT to 
develop regulations to eliainate drug and alcahdl use in transportation. 

The Safety 8 :ard does. however, take exception to the Inconsistent 
approach taken by the DOT in the formulation of those regulations that pertain 
to the drug and alcohol testing of persons inosTved T n  accidenfs or incidents. 
Substantial differences exist among the postaccident/incident sampling and 
testing requirements for the transportation modes and between the drug testing 
policies for DOT employees In safety sensitive positions and priyte sector 
employees. furthermore. the testing requirements of many pertinent 
regulations are not sufficient to permit the Safety bard or the modal 
agencies to Identify the extent to which drug and alcohol abuse contributes to 
transportation accidents. 

Under the Federal Aviation Administration’s (FAA) regulations for 
postaccident/incident testing of aviation personnel, Safety Board 
investigators may not be able to detennine whether surviving air carrier 
crewmembers or FAA air traffic controllers caused or contributed to an 
accident because of drug or alcohol impainnent. The WT regulations for 
postaccident testing incorporate the guidel ines developed by the Department o f  
Health and Human Services (DHHS). The Safety Board has several concerns 
rgarding the incorporation of these guidel ines in postaccident/incident 
testing regulations. first, the guidelines specify the collection of urine ’ 

only. Second, the guidelines specify the analysis for only five drugs or d w g  
classes. These five drugs do not include ikOho1. the substance of mc:t 
frequent abuse. prescription medications, and other illicit drugs. Third. the 
presence of drugs or alcohol (if tests were required) cannot be related to a 

5187 
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level of perfonnance impairwnt without the analysis on a blood sample; such a 
test i s  not required. Fourth, the drug level in the urine u y  be b l o w  the 
measurement threshold Cutoffs SplCffled in the OHHS guidelines due t o  the high 
thresholds in these- guidelines and due t o  delays in collection of urine 
follwing an eccident. Even thowh drugs u y  have been present a t  a level 
sufficient to cause perforunce : m a l n n t  d e n  an accident occurred. the 
level could decline b e l a  the high measurement threshold cutoff by the tiae of 
supling; the presence of e drug and i t s  contribution t o  in accident would 
thus go undetected. Finally, the DWS guidelines were never intended t o  be 
used for forensic purposes-that I s .  to deternine the causal relationship of 
drugs (ar alcohol) t o  a transportation accident-yet the guidelines am king 
u d e  t o  serve that purpose by their incorporation in postaccldent/incident 
testing regulations. 

In contrast t o  FAA requirements. the Federal Railroad Administration (FW) 
requirrs the collection of both blood and urine as soon as practical after an 
accident Involving railroad aployees. The lnvastigations of railroad 
accidents have shown the benefits of the fR4 mgulations. Tho extent of 
substance use and abuse includes illicit drugs. prescription medications. and 
alcohol. all of which can cause sufficient performance impaimnt t o  produce a 
serious or catastrophic accident. The Safety Board has advocated adoption of 
c0IpIM)n rules similar to those used by the FRA in the Board’s cements on 
notices of proposed rulemaking for drug testtng ngulations by various DOT 
agencies. even though the Safety Board consfders the drugs identified In the 
FRA program as being minimal requinrnts. The Safety Board’s CDI~YII~O were 
unheeded. 

Investigation of the grounding of the EXXW VAUEZ I n  W w ?  Y!!:lau Soutla 
on march 24. 1989. disclosed that the captain of the vessel had alcohol in his 
blood and urine some 10 hours after the grounding. However. because of the 
delay in obtaining specimens, there i s  an increased uncertainty regarding his 
condition a t  the time of the accidmt. In addition, a U.S. Coast Guard Vessel 
Traffic Service (VTS) employee (a DOT civilian in a safety sensitive position) 
on duty a t  the time of the grounding had gone off duty before being asked t o  
provide blood and urine specimens for drug and alcohol testing. H i s  blood an.’ 
urine specimens were positive for alcohol. which he claimed was due t o  
drinking after golng off duty. The DOT drtemiced that the VTS employee was 
not sampled and tested according to the 001 W l o  ee testing procedures. which 

-call’ for urfne testing only and do not p r o v d  for alcohoT-analysls. In 
addition. a Coast Guard rnployee collected the specimen, which was not in 
accordance with policy. The WT employee testing policy calls for a 
contractor t o  collect the specimen; because the contractor could not get t o  
Alaska within a reasonable time, a second urine sample of the VTS employee was 
obtained about 90 hours after the qualifying accident. The DOT policy 
establishes a guideline of 32 hours in which t o  collect a specimen from an 
effiployee after an accident or incident has occurred; this length of t ime i s  
unreasonable. Certainly 90 hours far exceeds any reasonable tlme periad for 
collection of specimens. 
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The unner in uhlch 001 wulatlons do not address alcohol are of concirn 
t o  the Safety bad. In addition t o  the rrgulatorj: confusion 
uhetbrr or not alcohol dettminations are t o  be u d e  ad tn what body?::fn: 
n u k r  of the  d a l  agencies (FAA, N. F U ,  and the Corst h a r d )  within WT 
have ret i threshold I i B i t  for blood alcohol (0.01 prrcent .nd lbove i s  
pmhlbltd) within the rrpulatlonr even though a tes t  for alcohol .y or UY 
not k rrqulmd. Other wencies ( U T A .  and Rosearch and Special -rams 
Ilblnirtration) have not deflmd l i m i t .  The Safety b a r d  addressed the 
concern of what blood alcohol content (W) constitutes Igairwnt in Safety 
Rocamandation kW-45 In 1984 tO th. Federal Aviation htnlstration when the 
FAA first u r d  the O.04-Percont w cutoff. The Safety h a r d  class9fied this 
m m n d a t i o n  as ~Closrd--lfnacc~~trble Action' on k p t a k r  11, ~MS,  *hen 
the FAA established the 0.04-Percent 

On December 10. 1987, the Safety bird m o t e  to Secretary hrnley. 
encouraging him to reconsider the R attunt's posttion on the BAC deflnltion 
of .under the Influence' and t o  iq!wnt rules that wuld penalize any BAC 
y t e r  than zero. On February 3. 1988, Assistant kcretary Matthew V. 

as the l q a l r m t  level. 

cocozza responded t o  the Safety Board: 

I agree that we should reevaluate our position on what. if 
any, blood alcohol level i s  acceptable for those 
col~rcial operators within our purvirw. 

I have directed my staff t o  w r k  with the mdrl 
administrations t o  develop a department wide definition of 
- Z ~ W  ti\. :.;?luence.' YSU say be aLiuci; 
high priority on this lssue and we mil< -#vi 

The Safety b a r d  has not heard further from the Secretary's office 
regarding this issue. On October 4, 1988. the Federal Highway Administration 
(FHA) published 8ts final rule on permissible blood alcohol levels for 
operators of coanarcial motor vehicles. Drivers having any positive alcohol 
concentration are subject t o  24-hour out-of-service sanctions; however. 0.04 
percent was agaln established as the level a t  or above which a pfrson 
operating a conacrclal m t o r  vehicle would be subject t o  commercial driver 
license disqi~alification. Thls level was established in spite o f  a National 
Academy of Science conclusion that a t  any BAC level above zero, the drlving 
perforunce o f  most coaarrcial drivers wuld be degra&d _s>fficiontly t o  
increasethe risk of a crash. 

In addition to the FA4 and M A ,  the FRA and the Coast Guard have 
previously adopted policies prohibiting the operation of vehicles at a M C  o f  
0.04 percent and above. Other agencies, such IS the Researeh ad Special 
Programs Administration and the Urban Mass Transportation Administration 
(UKfA). hare no policy a t  all. hfinlng 'under the influence' as having a BAC 
of 0.04 percent or greater leaves the lapression Mong transportation workers 
and the public that drinking i s  allowable so long as the &IC tests below 0.04 
percent. The Safety Board does not believe this I s  the message the WT wishes 
t o  send. I t  should be absolutely clear that no alcohol i s  acceptable in 
comercia1 transportation because research has demonstrated that low blood 
alcohol levels can produce lmpaimnt. 

.-", - 
expeditiously. 

- _- 
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Tne recent drug a d  alcohol WJUhtiOnS of the various WT administrations 
treat Foderal rrployees and qloyeeS in the private secwr diffenntly. 
According to Public Law 101-71 (101 Stat. 471. July 11. 1987). disclosure of 
toxicological results obtainrd on Fdrral rployers pursuant to trocutive 
Order 12564 (Septakr IS, 1980) can be nleasod only (1) to tho aglorn's 
medical n v t r u  official. (2) thr rbinistrator of any m l o y w  assistwce 
program i n  rhich the .IDlO)*r i s  mC@rlving counseling. or (3) to any 
suponirory or u n a  w n t  official within the rployee's apency having 
authority to t a b  Jverse p r n o m l  action against such rqtoyre. or (4) 
pursuant to tho order of 8 court of c m t t n t  jur!;irc:ion whero requlnd by 
tho thitod Statts ( o v e m n t  to drfrnd 898inst any challenpe against m y  
&verse actton. Roloas@ Of t@St mSu1tS to anyono 01s. nquires the mitten 
consent fra tk rg10j-00. Thus. during w accidont investigation. 
infomation on drug abuse by a g o v o m m t  rqloyoe In a safety sensitfve 
position wfll not be made available to tho investigators unless the employee 
gives nitten authoriratlon. In contrast. drug and alcohol testing nsuits 
from individuals in the private SKtOr i s  WleaSrd without vrltten consent. 

h e  of the nost (if not Zhe a s t )  iqortant objectfves of postaccldrnt 
drug and alcohol testing i s  to determine uhether such substances caused or 
contributed to the cause of an 8ccident. The use of the results of such 
testing by the Safety L a r d  has Id and rill eon*.inue to lead to the 
development and iqlruntrtion of W ~ n d a t t O n S  an0 procedures to prevent 
accidents. If DOT wplo)*rs in safety sensitive positions are free to 
rtthhold the results o f  postaccident toxicological test results from the 
Safety Board. crucial factual inforration pertaining to the accident will k 
kept secret, a d  the Safety Lard's mandate to determine the facts. 
z?rer?nstmces. are Urobable i u s o  cf  the accident am CD ocveinp safety 
recomenoasions rill be aefeatrd. Therrfon. WT must eliminate the double 
standard between the dltcfosure of toxlcological test resul ts on private 
persons who have a direct nrponsibility for transportation safety and KIT 
employees uhc occupy safety sensitive positions. 

A t  the present time. blood and urine specimens collecled during 
investigation of rail accidents and lncidzntr are under the control of the 
FRA. The FRA contracts hith and pays for a private laboratory to carry out 
the drug analysis of blood and urine specimens. Similarlv. the FAA has an 
interagency agreement with the A m d  forces Institute of Pathology (AFIP) for 
testing fatally tnjur-d c m a m b e r s  in aviatjon accidents. In selected cases. 
a surviving pilot or crewecber has been tested under this program. However. 
postaccident testing under now rqulations for the nodal agencies (except the 
FRA) places the responsibility for analysis of urine spectans for drugs wilh 
the arployer. Furthermore. the reporting of toxicological testing (tncludins 
postaccident tetting) reSII1tS to the appropriate DOT regulatory agency--such 
as the FAA. FHUA, and the Coast 6uard--is done on a $-month basis. Thus. a 
DOT agency may not know the nsults of portaccident testing until months after 
an accident investigation has been completed. 

Ylth the exception of railroad and perhaps marine employees, alcohol- and 
drug-impaired persons involved in accidents may not be identified as a result 
o f  the current wdal regulations and 001's Drug-Free Oepartmental Yorkplace 
Drug Testfng Guide for 001 rnployecs in safety sensltivc positions. The drug 
and alcoho' regulations for the varlous transportation modes are inconsistent, 
confusing. and. in some modes. inappropriate. 
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Theref0-e. thr National Transportation Safety Board recomends that the 

Oevelop postaccident ud postinct4ent testing regulations 
that are separate fm the pre-rclployment. random. and 
reasonable susptcion testing regulations in all mdal 
agencies. (Class 11. Priority Action! f 1-89-4) 

M o p t  uniform NgulJttOnS for all drug and alcohcl 
testing. other than postaccident and postincident testing. 
tn all transportation d e r .  tncluding U.S. Department of 
Transportation eq1oye.s uho are in safety sensitive 
positions. 

Adopt unifom nguhtiOnS on postaccident and postincident 
testing of private SeCtCr wgloyees for alcohol and drugs 
in all transportation modes. Use the Federal Railroad 
Mainistration's (FRI) current rqulation as a wdel 
regulation for all transportation modes except for the 
pemissiblc blood a?cohol level of less that 0.04 percent. 
Using the IRA regulation as a .ode1 for other 
transportation r d e s  refers only to the collection of  
blood and urine and the Screening and confination o f  
positives in blood. AS. a mtnimum. the drugs identified in 

, FRA screen should be used in the other M e s .  Reference ' to the FW wdel does not refer to the ad8iniStratiOn or 
implementation of the regulation. The Safety Board 
rrranaizes that the Implementation of the regulation nay 

<.,---* the vgr,yu, tt;-::?r? -des. The 
iegulrtibns for all d e s  should provide: 

u.~. Department of Transportation: 

(Class 11. Priority Action) (1-89-5) 

for the collection of blood and urine 
within 4 hours following a qualifyins 
incident or accident. -4Ihen co1 lec t ion 
within 4 hours i s  not accomplishcd. blood 
and urine specimens should be collected as 
soon as possible and an explanation for 
such delay shall be submitted in writins 
t o  the adainistrator. (Class I!.  
Pricrity Action) (149.6); 

and drugs beyond the five drugs or classes 
specified in the Department of Health anC 
Human Services (DHHS) guidelines and that 
are not limtted to the cutoff thresholds 
specified in the DHHS guidelices. 
Provisions should be eaoe to test fcr 
illicit and licit drugs as information 
becomes available during a n .  accident 
investigation (Class 11, Priority Action) 

. . e  .testing requlrwnts that include alcohol .-. 

( 1 4 9 - 7 ) .  
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Adopt uni foru mjulat ions i n  Dostaccident and postincident 
testing o f  u.S. Department of Transportation employees i n  
safety sensitive posittons. The regulations should 
provide: 

0 f o r  the col lect ion Of blood and urine 
wIthln 4 hours following a qualifying 
Incident o r  accident. men co l l t c t ion  
wi th in 4 hours IS not aCC~ l I shed ,  blood 
and urlne should be Collected as soon as 
possible and an explanation for such delay 
shal l  be submitted In  wri t ing t o  the 
administrator by the local Off ic ia l  mating 
thr decision to test. (Class 11. Pt ia r t t y  
Action) (1-89-8); 

0 testlng n q u l r n e n t s  that Include alcohol 
and drugs beyond the ftve drugs or classes 
specffied i n  the Department o f  Health and 
Human Sewfces (OHHS) guidelines and that 
are not l im i ted  t o  the Cutoff thresholds 
specified I n  the WHS gufdelines. 
Provisions should be made t o  test  fo r  
i l l i c i t  and l i c i t  drugs as Infomation 
becovs available during an accident 
investigation :Class 11. Pr io r i t y  Action) 
I-as-9); 

0 that  toxicological resul ts from federal 
m loyees  be aade available t o  
lnvestigators of the Natfonal 
Transportation Safety Board (Class 11. 
Pr io r i t y  Actlon) (1-89-10); 

0 p-ordures by which Federal roployees are' 
sent t o  the nearest hospital o r  medical 
f a c i l i t y  for obtaining blood and urine 
specimens f o r  toxicological testing 
f o l l w i n g  a qualifying Incident or 
accident (Class 11. Pr lo t i t y  Action) 
( 1-89- 11) : 

. -- Issue rules specifying-zero (no alcohol) as the blood alcohol 
concentration fo r  pr ivate sector employees I n  safety sensitive 
positions i n  a l l  transportat4011 nodes m d  f a r  federal emplGyees i n  
safety sensitive positions. (Class 11. Pr io r i t y  Action) (1-89-12) 

KO.SlAD, Pcting Chaimn. BURNETT. LAUBER, WALL. and DICKINSON, kmbers. 
concurred i n  these recorwndations. 

: James 1. Kolstad 
k t l n g  Chaiman 
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Tho Eonor.blo J-8 t. Xolrud 
C l u i x n n  
National Transportrt ion . - 
Icrrhington, D.C. 20994 

0.u xr. Q . i r u n 8  

k f o t y  Bo&& 

I u rorponding to p u r  lettor that tMllJttad mino m t i o c u i  
Transportation Safot Board (-E) -tloao (X-89-004 
through 012) conco&g tho ~ q w t m o n t * o  h g  anti alcohol -1.- 
tiOn8, 0.itlCUlUly W f t h  m 8 P t  to ~ l t 4 a l d a t t t 0 8 t i n g .  1 8hm 
pur concern about tbm p m b l a  Of a k o h o l  .nd drug 0.0 in +he 
t ranspor ta t ion  indurty. i)ut c o a ~ ~ m ~  gl0rPt.d tho comprohenrivo 
drug regulations that uo l l o ~  in  aft-, a8 -11 an -0 p w i n g  
r u l o ~ k i n g  conc8rning alcohol abU.9, rad drivor y m n t b u d  
par8onal i nvo lvaon t  fn thoro b09 .8 .  

Your f.connondatlon8, and the f 8 S U 9 8  tb Zai80, a f .  diseur8.d i n  
g rea t e r  d e t a i l  in tho Onc108w t o  thir%t+.r. the primary 
purpc88 Of tho DOprtSOnt'. Qmgrm i 8  to Pr0VOnt ruch &bus. Sy 
doter r ing  impropor conduct by ~ p l e y e o o  porforring sensitive 
8afe ty  m d  8 e N i t y - r d a t d  fUXtCtiOa8-  U h & h  Y. rocopnizo ghat 
ro ru l t a  of Doprtmont of Tran8port.tion (#rr) r u d r t d  t e s t ing  -y 
have r e lw&ncr  to aecidont invostig&tionr in some s i tua t ions ,  -0 
DOT program 18 not primarily f n t o n d d  a8 UI accident invertigation 
tool. 

*.e overall thrust of your roeomandations appoarm t o  k to  ask 
the Department to Croat. an addi t iona l  9rogr.m -- d i r t i n c t  i n  
scope, purposo, m0thod8, and procdurOa from t h e  Dmpartment's 
ex i s t ing  drug and alcohol abuse prewnt ion  pr 
t h e  r o l e  of rubstanco abu80 in tho causation Y t L n s p o r t a t i o n  
accidents. Ye do, ho-aver, mndersund ycur cencern and are will- 
ing  t o  discuss the noed for much an additional program v i th  the 
IITSS;-~S -11 as the implications i n  terau of rosourcea, costs, 
bonef i t s  and the  rospective trm8porl.tiOn 8afOty roles of the 
Dopartmenc and the  RTSB. Terrance Gainor, y I cia1 A ~ s i r t a n t  
f o r  Drug tnforcement and Program Camplianco, w i c  k i n  contact 
w i t h  y o u  t o  i n i t i a t e  discussions on this rubjoct. 

f look fornard t o  vorklng v i t h  you i n  a8suring t h a t  y. h4ve the 
8afeSt possible t ranspor ta t ion  ry8tem. 

-- t o  determine 

Sincoroly, 

Samuel %: Skinner 

Enclosure 
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hclorure t o  U T  letter dated August 3 .  1990 

-8 ¶Q Dcpc .1Dulrra.-s 

m r  -tiom 1-89-4 -- 1-89-12 taach a m a r  of v J o r  
loouor Inrolvod i n  tbo kp.-t'o 

A t i a r u  to tho.. 1o.w.. 

PIwLI11 
A t  tho outrot, um uont to CDrzwet an agglrontrloundorotandlng 
about tho drug u s t l n g  m h o  l o o u d  by tho m p o r r m t  A n  
-r 1988. 
drug tooto MY bo uooful, la m o i t ~ . t l o n a .  bo 0.r- of -0 
ovorsll pronoa of dotorpialng th. u o r U o a  of t ramportat ion 
mccldonto, tho a g l r t n n t ' o  drpg +nth9 ml-. lntloblag t h o l r  
port-accldont caponontm, n r o  not p r l m r l l y  1stud.d for 
accldont/incidont lnvomtlgatlon p~rpoooo. Tho pr lmry  purgomo of 
tho m10r l r  dotorranco and, if tranmpo*atlon r p l o y w o  prs1.t 
i n  the use of drugs. tho r a o v a l  of such p o p l e  from sensitive 
safoty or s o c u r i t y - r ~ h t . d  gooltlono. Accldonta n r o  1ntond.d ar 
a triggering owont for tosting for thoro p ~ r p r o s .  

y1 would a l ro  point o u t  that tho O o p r t m t  did not doom the  druq 
tosting ruloukings an approprlato vohlclo for roopondiag t o  
concern. about alcohol. 
l o t to r ,  w did publish an advanro n o t l o  of propoaod rulemoklng 
( A N P W ,  on t h l s  oubject, rairing mny of tho lrruor i n  your 
lot tor .  
roopondlnp t o  alcohol-re1at.d COnCOrns, Including thoro ralrod by 
tho U K B .  

I t  i r  a100 lmpr tan t  t o  k w p  i n  mind that, while thore a r o  otvious 
r i r l l a r i t l o r .  tho diu9 tooting program. for  aployoer 8nd 
industry, rorpetlVOly, h . V O  dlfforont k r o o .  
~ 0 1 0  In u c h  is olgnlficantly dlfforont. 

cortain aopocto of It0 program than d o n  it acts a0 a rmgulator of 
lndurtry orfoty. It 10 n.c.0s.W t o  guard ogrinrt  any tondancy t o  
t roa t  tho tw progrur 4. lntorchangooblo. 

arding .ubr+mco 
.burno. mi. r c 1 o . w  m o n o  -Z!SLZ! p Of tb. 

W h C O  tho D8pI-t XUOgnlaor th.t goot-recldont 

Apprexlmotoly on0 month prlor t o  p u r  

Y. w i l l  uro t h i s  m l w k i n g  promding ar vohich -4r 

Tho D.p.rtmong'. 
Ail an aploymr, the 

mp.r+wnt ha. A difforant  ~oropct$vo urd I D ~  control o w r  .- 
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(. 

It i 8  gonorally a g m d  at, at q -1, -go can tdt.t.01~ 
a f f o n  porfommco rhothor tho -08 m y  bo .aid to bo 

I; .p. lrwnt at a i T U I  u~7-Y- hrr m n  -0 oftocr 
o p r f o m n c o  aftat  thq can m 1- k maul m m  bl 
tomtin9 of rrtino or blood. ¶ S u e f O m ,  .face tho &go f o r  Wcb 
vm &ra raqulrfa9 U8th9 .LI UlOpl, bm m-1 docidod that 
h t o c t i n g  tho proroncr Qf +&*a 8 , c i L  1-1 
n m a  m Irportant puposa, in tho o a a t u t  of OPI prcmntirr 
orognu, i z l  p m o t l n g  trrarportatian miow. 

*. a- tha t  tho- u y  k m .ccid.nt Inmstlgation a i t u ~ t i o n r  
la which p08t-aCCidOnt &e01 l u x  rorkupo of blood aamplar m y  
protido oooful information ia 20 
accidont u u a a t l o n  ... There U y  b? or u u p 1 0 .  ameont ra t lonr  
of a qimn druq vhkh 8officiaatl high ma to brolm 
rub r t an t i a l  l ikolihoad Of 4 d r l . n g  offocts 
eourro, w u l d  nood to bo Timmd a l o n g s i b  d k m o n t . 6  perfo-eo 
f a i lu rua ,  tho appa ranco  o r  4-anor of tho omplofn, .nd ottror 
f a c t o t r  t o  form a zmamonrbl* b*alm for  6 . t o r r i r u ~ o n  of a0 
u u r o  of m accldont. 

Tho poin t  I a  t h a t  a p r o 9 r u  f O t X 8 i . n  011 accidont cauration md 
oring a f u l l  foron8ic. toxiCOlOgia! W r h p  of rho f l a ido  of 
c p l o y o o r  involvod in occldontr $0 mry d i f f e ran t  ptoprmm, with 
a d i f f o r o n t  purporo. f r o m  *a+ tha D.Pr t=ont  h a  ortabliahod. Tho 
brpartlaont uould noad to cooaidor c u r f a l y  vbothor it nk.8 
nons., in l l g h t  of a11 r a h v a n t  factors,  to a r t ab l l rh  much a n w ,  
add i t iona l  program. Such P q r r O  vwld a i r 0  frauem that  go f a r  
boyond tho  oxfa t ing  DOT PrOVOntiVO program (0.9.. tho m o r a l 1  role 
of tho 0.paruaor.t i n  invor t iga t ing  and dotormining tho cauroa of 
particular t ranspor ta t ion  accidont8, m h C 0  mubatanco .bum fac to r s  
could not bo ria-d i n  i eo la t ion  from othor potont ia l ly  cauratlvo 
f ac to r s ) .  
au tho r i ty  f o r  tho NTSB t o  conduct it. o m  toxicological t o r t 8  a8 
part of accident Fnvostlgatlonm). 

. I r p . i X d '  ot mt, t 1 8 0 ~ 1 o g O U r  to aloohol 

coo+u+ of dotorrining 

-a W o r v t i o n ,  of 

Othor a l t e m a t i v o r  m y  n o d  to bo COnOid8t.d (0.9.. 

Tho Department i m  wll l lng  t o  

- we vou ld  caution againat any attompt t o  ortabllmh a body f l u l d  
c o x a n t r a t i o n  lovol,  analogous t o  a Mc love1 f o r  alcohol, a t  
uhlch lmpalnnent by a drug can k prommod t o  oxlrt. nost oxpertr 
do not  boliove it Muld  bo meaningful t o  do ao, given the groat 
nwnber of chemical and indkrldual a w n  fac tor#  involvod i n  
rosponroa t o  drug.. 
probably &Id I n  o r t ab l l rh ing  cauratlon in only a a m d l  fraction,of 
cares ,  a t  boat. 

- A t  the SMO t h o ,  w rhould rocopnita t h a t  toxicological 
wrkupr  of blood eamphr a r e  not a jmnacoa. 
8videnco of a drug i n  a blood ramp10 gonerally indicates only the 
rocont u re  of a drag, much wrkup My not yield probative 
b fo rma t lon  f o r  e r tab l iah ing  accldont causation beyond vhat w u l d  
b. obtainod through urlno t o # t h g ,  and p r h a p e  loam i n  some camas. 

ID My O V m t ,  r o t t i ng  ouch a h v o l  w u l d  

.e 

Clven t h a t  flndlng 
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-8 W n t  b s  long w r . 6  that alcohol  rbtrma p r o s  a 
m U i O U B  p r o b l r  to t r a n O g o W t l a ~ 8  bxl..d, w n l  of +ha 
Daprrrwnt*m d a l  a ~ t d n l ~ t r ~ t l ~ ~ .  W d y  &vm fa 
x.gulationr ami p]coslr.pI at d-os tha 0.8 red L o  of alcohol 
by t r a a r p o r t a t i o n  wrlurs. 

4h0 Dopattrwnt did not U t c l p d O  alcohol & v n  
ta8t.d in its drug t o s t i n g  
it k C m  char th8t +hO akoho1 p b z a  mi@.. capl1cat.d i rsuor  
th&t Y y  -in d f f f O M t  apPXOkch 
cocaino or marijuana. 

lor oxunpla, alcohol  is a legal mb~tanco [ tor  parson@ mr 21), 
d t h  logally and socially accapub10 Um.8, mot a c o n t r o l l d  
subst~nca. 
rploymom, alcohol  us. or b p a l m o n t ,  to k lmgally rolovant,  SUO: 
occur in tha contoxt of job rforrmca. k mot* t h a t  o r a  
lettor i s  not  c l e a r  on t h i v  ptnu.. you stat. t h a t  .no alcohol is 
aeco tabla i n  connnorcial t r a n r p o ~ t l o n . g  You ala0 not. th.t 

L o 1  oi 0.04 'looroo tho ~ r r m s i o n  ... thrt e i n L i n q  is ai- 
lovablo SO long as tho BhC tests b.1w 0.04 pucent . '  b fac t ,  
a-0 DOT nalos  prohfb i t  drinklag alcohol  --in numbor of hours 
k f o r o  going on duty. In tho cas. Of rBwA's comorcial vahic le  
btivor rules, a dtlror who o h o n  any d o t o c t ~ b l a  lovol  of .Ac rill 
ba u k s n  o u t  of 801~ica f o r  24 hours. It is a180 fa r  ftom c h a r  
why DOT h s i s t o n c a  on a 0.00 UC loml, without c o n c d t a n t  
prohib i t ions  of othor  activftL00 that- u u s o  d.monrtrable 
psychomotol d o f i c i t s  t h a t  a n  s u b O t . n t i &  mimilar t o  thoso tha t  
m y  b. oboor~od a t  M C  level. klw 0.04 (m.g., minor i l l n o n a o ~ ,  
mtrorn i n  family ro la t tonships) ,  wuld remlt i n  s ipn i f i can t  
mafoty bonofl ts .  

Thoro a ro  also complex questions such a8 uh.t uno of alcohol t o  
p r o h i b i t  and, if a t o s t ing  raquir.mont 1s promulgatod, what types 
of +eat ing and what timing of t ha t  tos t ing  would bo appropriate 
urd w u l d  b o n t  i d o n t i f y  alcohol users. Pro~mploymcnt ten t ing  f o r  
alcohol, for oxamplo, may not  hav0 any rdovanco  mfncu u 
dotoctsd umo would not  bo on tho job. 

Xothodologlcal quostions a b 0  * X i s t .  Tho proferred methods for 
a lcohol  t o s t i n g ,  and r e l a t o d  roquiremontm and cos ta ,  ere 
r u f f i c i e n t l y  dlfformnt from drug t o r t i n g  to warrant separate  
t reatment .  
blood suaplo for alcohol t o O t h p ,  but  train&, non-medical 
porronnel are ru f f i c ion t  t o  obtain urinm a m p l e  for drug ton+- 
i ng .  Orfno t o r t i n g  t o  docormino the prorenco of alcohol is mor. 
complex and uncor f (~ in ,  r.pulring tha wi11ingnosn and a b i l i t y  Of 
t h o  donor t o  provido two a ~ p r o p r f a t o l y  tlmad s m p l r n .  

. 
laca strict 

thm .Pb.turcmm to bo 
bumma, ?or nunwoum rusonm, 

m a t  -8,  much am 

Unllko illegal drugsr for r h i c h  um t a rgo t  any ma 

?or o x u a p h r  medical pr80nn.l a r o  noedod t o  take  a 
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Aa you h o w ,  8averal  DOT agancfar haom conduct& ruleanking 
procoadfng8 on tho i8.U. Of *at Dhf! 1.r.l should ba artabli8hmd 
as a c r i t e r i o n  t o t  intoxication. b a r a r u l t  of thmsc 
n ~ l a m k i n g r ,  a l l  b.9. ast .blfshed 0.04 W.a8 thair pos l t i r a  
t h ra rho ld  f o r  commarcial tXUWportation Industry rsonnal. (XF. 
add i t ion ,  soma agancias, l ika the I M  and m A ,  e c o  r.qu1x-m t h a t  
personnel no t  conmuma alcohol a ca r t a in  numbor of hour8 &foro 
going on duty.)  

A. p u r  lat ter runtionad, e Hatlonal kadmuy of Scfances (NU) 
atudy, com.issionad by th. Imdnral Illghvay Mmlni8tratfon during 
i t 8  M C  rulamaking proceeding and rrfarrad t o  i n  p u r  l e t t c z ,  
concluded t h a t ,  a t  any M C  l.ve1 &ova saro, moat commerclal 
drivers would axperianca a degradation in #kill t h a t  would 
increclse tha r i s k  of crash involvunant. 
ma jo r i ty  of the HAS pan.]. mu&rrS xocormaandmd t h a t  penalt ies 
(o.p., d r i v a r  d l s q u ~ l i f l u t f o n )  bo xup1r.d only for  vlolatlons ai 
0.04 LUC or higher. 

A. noted above, th i8  i 8 8 U .  ha8 k e n  rai8.d aga in  i n  the  
D.par*%nent'r alcohol axlamaking procaedlng., Wo w i l l  raconstdmr 
whether t o  propose changing tha 0.04 lava1 fn rasponso t o  coment l  
on t h e  ANTRY.. 

However, a three-fourth6 
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Tho Xodlcal I3viev Officor ' r  ta8k Ln d e t o d n i n p  whothtr drug ume 
ind ica tu!  by tho t8.t 18 1 . g i t - t O  r o a d  k r lgn l f lcant ly  more 
d i f f i c u l t  in doaling w i t h  legal prorcr lpt lon drugs. 
concrrnr a h 0  o x i r t .  Tho 1180 of DOT-ramdatod town t o  direover 
t h e  prascnco of logal  prorcr iy t ion  drugr, and thoraforcr pornit 
amployor inforoncor .bout  o thorv i ro  confidont ia l  medical condi- 
t i o n s ,  could not easily be provontod. 

However, the mpartlncnt i s  aware t h a t  tho coxcents of thorc vfro 
r a n t  t o  t o i t  raployoor f o r  o thor  drug8 b a t  may h p a i r  mafety are 
loqi t imate ,  whether i n  tho contaxt  of pa t -acc ldent  t o ~ t l n g  o r  
OthaNi te .  
oxplore h w  t o  rorpond to thorn* concornm, fnclodlng the - 
i d e n t i f i c a t i o n  of r p p r o p r l ~ t o  addi t iona l  &uga f o r  which tor t inp  
i s  warranted and tho crtablirhmmnt of appropriate t e s t i n g  
protocolr  f o r  thoro drugs. 

we Intend t o  contlnuo working with DAHS t o  roro lso  thh i 8 8 U S .  
Tho l r ruc  of t o r t l n g  fo r  addi t lona l  h g r  war conridcred'at  the 
DXHS 'Conscnrur Conforence' hold Novodmr 29-Docamber I, 1989, a8 
rof loc ted  in  the nport of that conferanco. 
work c l o r e l y  v i t h  DHHS a8 DMiS rerpondr t o  conforer.ce 
recomcndat lonr ,  80mO O f  which a r o  l l k e i y  t o  addrerr means af 
t e r t l n g  f o r  addi t ional  drug8 v h l l o  r t l l l  prorewing the ln togr l ty /  
accuracy rafeguarda of tho DHHS procedures. 

Privacy 

Tho lmpartrsont is c n n r i d o r i ~ q  addl t ional  rulmmaking t o  

Tho bpartmcnt will 
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-0 eutotf 1-1. u0.d bath fn tho lhputmat*a h-1 h g  
tmrtinp program and in opt rogUlationm for private M u m  
orWlimhod by DXkIS, h 8 . d  a 
iag pme0.8 -080 cutoff8 d0~1gn.d by DHES to a c h . l ~  a 
rraronrblo balanco botnon tho ObjOtti-8 of m a t i n g  as p o r i t . 1 ~ 0  
significant -unto of drug w+.bolitor in an q 1 o p . o ' ~  8Pt- 
*bib troating o r  nogativo -1l.r quBntkh8 o f  w t ~ b ~ l i t ~ r  thiat 
could t.8ult f m  much SOuSC08 
zmactivity, or Logortion o f  food product.. 

Liko tho imruo Of additi-1 drugs, tho iSru0 of cutoff l.t.1r m a  
dlrcurmod oxtonoivoly at tho DBfls COnsMrum Conforonco. 
appoarod to bo conridorablo sontbent at tho conforonco for 
+ighrrning cutoff 100018, at loart for n o m  drugs ( 0 . 0 . ~  
ratijruna), r N c h  i m  nfl*e+od LH tho -port of tho cunforeneo. 
If, following furthor DIIIIS consideration of recommondatianr from 
tho conferenco, D W S  dotominor that changor aro warranted, the 
~oparrmont vi11 rovisit tho ~ O S U O  of cutoff lovolr. 
intont that DOT rogulatlonr rumin conmiatoat w i t h  t h o  DHRS @Fag 
tosting guidolinor on + h i m  irsuo. 

Cutoff 1OVOl8 aro noodod to help ortxbllrh *on, as part of 
provontivo drug torting program, the conroquencsr .88igned to a 

ritivo tort rhould fo1lW. )r tOSting pro;jram intoadod simply to r olp establish accident causatlon, not boaring these consequences, 
arguably may not noed cutoff hvcll8. 
Yare decidtd to crsatt a ntw, addltiohal port-accident 
toxicological tosting program to dotormine accident causaticn, for 
DOT, through rulemaking, to p d t  Information to be transmitted 
w tho accidont investigation procerr concorning the lovola of 
drug8 present in fluid Imp108, rrgerd1orr of 'cutoff levels: 
DOT could a180 consider tho gathering of othor data concorning 
drug US. am part of such a prQCO8.. 

smina of Coll ection I 

The ~opartmont ir wwll war. that oxtonOod delays ~n sample eol- 
loction and torting aftor an accidont m y  rorult 
0s elimination of a drug or drug metabolite f m m  a prron'r 
system. 
within four bourr or 108s  18  highly dosirable. Tho Departmont'B 
r.gulation8 rupport collecting much samplor.ar soon as porsiblo. 

Thore i r  Bubrtanthl doubt, however, vhather a regulatory rotpire- 
mont to collect port-accident ramples within four hours vould be 

wro 
ug.rtima concornfr~g~o  Wst- 

p S S i V 0  inh.latlon, m r r -  

mor0 

It i r  mu 

It could b. porrlble, If it 

doterioratlon 

A8 p u r  lottor ruggestr, taking pat-accident rrmpler 
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r u r h g f o l .  
mltarp it m y  bo 
w l l r c t i o a  
rulmr. 

m r  partlmhXlY b problr a t  mtr accident 

dE3n +ba ft-hoar a Ut aat forth &a DOT 
d L i l d t #  gt.CtL-1 Yttmr, ta aftact a 

Often t h a n  ara 80 mu]. faci l l t iuc aWIabla, W c h  fm 

-88fbh S Q Y  C m m W 8 .  

WO m U 1 d  a100 p L n t  mt tbt t h  rrcoavPdd f--hoCu ~ l l . c t i ~ n  
ut 18 p m 8 . d  Oll +ha 

WlogOu. t k P . - C X & a C A l  connidaratlonr WSOCiatd dth collactioa 
P.tM Of ~ C O 1 O p k 8 1  

t o r t l n g  of blood rmplar. 

and t a r t l n g  of blood muplar. 
por t -acc ldrn t  UrhAl 
i nd fca t a  vhmthar an f=dlrldrral h a  nmmd dmgr dtbtn 8 rmga of 
tLM ln tha par t ,  and t h a t  +hLr +Lp. i t a m  l o  appmpriata to the 
Oplp0ra of urlng accldantr ar t r i gga r l ag  a t a r t  Weh h a  an 
l apo r t an t  dmtarrant ralua. 

Rcquirlng a wrl t tan  -port to rOd.1 adminiatrator lf a port- 
acc ident  t a r t  dear not  h8pp.n VithFn a c - a h  period of tin i r  
m lnfo-tlon co l lac t lon  r e p i r a n a n t  of dubloor worh. 
char from pour rrcommandatlon uhat w m  tha admfnfrtrator uould 
make of thlr information or what rafmty k n a f l t  would 
the wrltar or r a c a i r r r  of the -port. Ir. part of noma1 racotd 
inspections or a r a r u l t  of rmrlm OS roparta, tha -1 
adxsinirtrationr can detarmlna vhathar ? . h m r r  arm r io l a t ion r  of tha 
* t m m t  as roc:. am pasribla' raqulr-nt md, l f  appropriata, taka 
mnforcunent actlon. 

Uandlng Iodera l  emploper to a horpitrl or o thar  f a c l l l t y  as a 
co l l ac t lon  rite could k conrldarrd by tho  Dspartmant, rhould ae 
some fu tu re  t i m e  the Department decldo t o  ln r t l t o tm blood toatlng 
f o r  t he re  employees. Urlnalyrls can grocmed i n  collactlon r l t r r  
t h a t  are not  nadlcal f a c l l l t i a s ,  Of courra. 

WrhAlpir tmrting doer not inrolva tho 

k bell- tht +ha tiw tmn for 
ir t a r t i n g  18 m a a l l y  m f f l c l a n t  to 

It l r  not 

gahmd by 

P a l e  tQN ADDrOaCheE: - -  _. 
Tho advantage t o  be gained from comblnlng ragulatlona w i r i n g  
drug t e s t i n g  i n  p r iva t a  lndur t ry  and Wf proCOdUr.. and orders 
m q u i r l n g  drug t e r t l n g  f o r  DOT mployrer  l a  not  apparant. They 
are based on dlffmrant laga l  a u t h o r l t l a s  and apply in vary d i f f a r -  
a n t  organlzatlonal context#. It i r  .rry l l k a l y  t h a t  mlmnkinq 
a c t i o n  t o  comblna thaaa rdQ~lrammntr would be f a r  mora trouble 
than  it l r  vorth. 

t a s t i n g  regulation.. 
blocks of tha  mlas, much am the uqa of DWS-approod 
l ~ b o r a t o r l a r ,  uaa of 49 CfR P a r t  40 tmrtlng procodllt.a, t p r  of 
t r r t l n p ,  and conaaquenccr of t o s t  n r u l t r .  
daveloped thara  r rgula t lonr ,  it m a  a char Departmanta1 pllq t o  

you know, therm 1s rub r t an t i a l  d f o r m f t y  among the modal dru9 
Thlr u n i f o d t y  p r t a h r  to  M a  kry buildlnq 

A. tha Department 



blood Tartinqr 

-on of Toxic oloalcal Results f o r  Xc tmolova cct  

Am your lmt tor  po in ts  O u t ,  .action 503(a) of Public r a w  101-71 
(101 Scat .  391, 471, July 118 1987)  ~ u t b d r o r  dfnclcauza of 
rodoral rmployaas' t o a t  r w u l t r  obtafn.0 parmuant fo frKtlt;a 
O d o r  12564 ( ~ o p t e m k r  158 1986) only 1) to tha c r ~ p l c p o ' i  r n c e ~ :  
r w f o w   official^ 2 )  t o  t h m  adminiatrator a3 any anp~cywn 
a r r i r t a n c 8  p rogr r s  in which tho e m p 1 O p L  is reccivlnp c?Ursd~iT ; 
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- We w u l d  cautfon aga ins t  any attempt t o  os tab l i sh  a body f l u i d  
corrcantrrtion love l r  analogous t o  a W love1 f o r  a ~ c o h o l ,  se 
uhich impairment by a drug can bo presumed t o  m x i s t .  m8t oxperts 
do no t  k l i e v i  it vould bo Haningfu l  t o  do .O,-giv.n t h e  grea t  
number o f  chemical and individual human fac to r r  inv0lv.d i n  
rssponse8 t o  drugs. 
probably b id  i n  os tab l i sh ing  causation in only a mal1 fraction,of 
cas ta ,  at k r t .  

- A t  +he rame time, we rhould rocwnfro  t h a t  toxicological 
workups of blood ramphs aro not 0.nac.a. 
ovidence of a drug i n  a blood ramplo generally indicates only the 
rocent use  of drJ3, such wrkup U y  not  f l o l d  probative 
information f o r  es tab l i sh ing  accident causation beyond what w u l d  
b. obtained through ur ine  tms tbg ,  and porh4pa less in sone cases. 

In m y  OvUlt, a s t t i n g  such a love1 w u l d  

.e 

Given that finding 
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mo n t  h m  long that alcohol  m e  peer  a 
nri-1- to trm8pOrUtiOat ind..d. mamx81 ot the 
k p u t w n t ' o  rOd.1 8 d & r d I t r ~ t i o D O  -4 hrr i a  

by umrportatlon rorkaro. 
laem m t r i c t  

m a t h l L 8  rad Ptogr- tht -80 the u8e md L e  O f  alcohol 

me apartment did not inelode arc01101 
-0t.d h it. dnrg U 8 t h g  XIll.8, b O a W x  or auauwao rurono,  a t  k C w  C h a r  +h.t the alcohol -2- a 8 . 8  colplk&t@d i 8 8 U e S  
tb.t U y  p.Qulm d f f f e M t  aPgZ0Acb frOr O t h t  -8, ouch 

th. .9b.tU&m8 t0 be 

aocr lne  OX marijuana. 

acta uble in commercial t r u i r p ~ ~ t i o n . ~  fou a l s o  note a t  a 

l o n b l e  00 long am the SAC -8t8 k 1 8 U  0.04 pUc8ntt.* Sa fact. 
oeme DOT ml.8 proh lb i t  d r u g  blcobol a c8rt.h number of hour8 
k f o t o  going on duty. In  the a r e  of lPEUA*o comerc ia1  wmhfcle 
d r t v e r  rulem, a d r i v e r  who o h o n  m y  detectable lml of BhC rill 
k taken o u t  of mervfce for 34 hOOt8- It i o  a180 far  from e l e a r  
why DQT lnmir tence on a 0.00 W 1-1, without concomitant  
prohib i t ion8  of other a C t i V l t h 8  tht m cause demonrtrable 

m y  be obsonwd a t  U C  1ep.l. klw 0.04 (e.0.. r i n o r  i l l n e r r e a ,  

a a f e t y  bene f i t s .  

p roh ib i t  and, i f  A t e s t i n g  roquir-en+ 18 promulgated, uhat  types 
of t e s t i n g  and what timing of that t e s t ing  vqu1d.h  appropriate  
and w u l d  best iden t i fy  a lcohol  U8.r.. Preemployment t e s t ing  f o r  
blcohol ,  f o r  example, may not  have .ny relevance minczt u 
detec ted  ure w u l d  not  be on the  job. 

b1cOhOl t e r t i n g ,  and r e l a t ed  nquirementr md C0St.e are 
muff ic ien t ly  d i f fo ren t  from drug tmrting to  warrant separate  
t reatment .  
blood rampto f o r  a lcohol  te r t ing .  but tX8hrd, non-medical 
personnel are mufflcient t o  obtain a urine sample f o r  drug t ea t -  
a g .  Urine t e s t i n g  to detem3ne the presonce of alcohol f r  more 
complex and uncertain,  requir ing the will lngnerr  and a b i l i t y  of 
the donor t o  provide two AFprOpri.tely timad ramplea. 

L e 1  of 0.04 .loaves +h. ~ l p n r r i o n  ... tb.t kiaLing i m  41- 

p#ychOPaotOr d e f i c i t 8  t h a t  U. mb.-ti& 8imil.r t0 thu8e that 

8tre88 i n  f.p(i1y rehtfOn8hip8) .  rroold - 8 U l t  f n  Oipn i fkan t  

There A r e  a180 COIPp1.X qUe8tiOn8 8UCh a8 W h A t  U8e Of AlCOhOl to  

yothodological  qUertfOn8 a180 Uf8t. Th. grofmrred method8 for 

?or oxample, u d i c a l  p.rronn.1 are needed t o  take a 
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& you know, smmral  DOT agoncios ham Conductad rul.mrking 
pmceodlnga on tho i8.W Of W h a t  BAC 10~81 8hould b. ortabli8bmd 
as a cr l tmr ion  f o r  i n t o x i a t i o n .  & a r e a u l t  of thore 

thr88hold f o r  commercial t rur rpor ta t ion  indu8trg rmonn81. (In 

porsonnel not  eon8umo alcohol 4 cor ta in  numbor of hour8 &foro 
going on duty.)  

Am your l e t t a r  m a t f o n d ,  a l h t iona l  Acaduay of Scionces (XM) 
rtudy, commirrlonod by the  redoral Elghway Admlni8tration durfng 
i t 8  BAC ruhaakfng  proceedding and r0forr .d  to in-your derter, 
concluded t h a t ,  a t  any BAC l 8 v d  above som, moat colmnarcfrl 
d r i o e r a  would ~ x p a r i e n c o  a degradation in rkll l  t h a t  wuld  
fnc rease  tho r l8k of c ta rh  involv8mont. 
a a j o r l t y  of t he  NAS pan01 oarPbrr8 r8commondod t h a t  penal t ies  
( e . ~ . ,  drioor d i r q u a l i f f a t i o n )  k r8qulrod only for vlolarlona of 
0.04 0AC os higher. 

AS noted above, th f8  f88ue ha8 k e n  ra i sed  again i n  the  
D.par*-ment'r a lcohol  nilomakin9 proc80ding.- We w l l l  nconsidmr 
whother t o  proporo changing th8 0.04 lml h rorponse t o  cormaents 
on the M W . .  

a l 8 m k i n g 8 ,  a l l  bAV8 88 t .b lhh .d  0.04 

8ddi t ion ,  S m 8  ag8nCf88, Ilk8 the ?Ah md ZIlUA, nqult. that 

88 th8iS poritiV@ 

Eowever, a three-fourth6 
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v 
W ha- d o f d  to tho rrp.rtiu of B611 OIL t o m t i n g  pzozacolm aad 
groccd-8. *air GtidolLnom u8 irrundd to aafeguud tho ae- 
curacy and lataqri 
Thorn. Guldolinn.. r%- tho -t .+.to of the ut in drug 
tosting. tn dLt.c+Lng DlIS.S to -00 mch QPid01in.m~ Cangraaa 
*p.cf f ica l lp  dirrct.d the agurq to 'utabllmh 0arpmhaui.r 
m t m d a r d m  f-!r afL upom o t  laboa- drpg t o m t i n g  and 
l a b r a t o r y  pmndoru...inclrding m t a d a d m  which r m q d r m  tho 010 

of tame r r m a l t a  aad th. iudftidrul' .  priw8l+* 

Of +ha k a t  8 T 4 i h b l O  * a O l O g g  %OX m b l g  the f d l  alirb21ity 
md ~ C - ~ C Y  of drpg +Q#t.....' hb. L. 100-71, SSO3(a)Il)(t)(ii) 
(1)(101 S a t .  3910 7 6 9 ) .  

DHBS-approvwd t a r t l a g  pmtOCOh .ad posicr, tkmmbotd8 for dmgs 
bayand tho fivm f o r  vNch +.sting i r  n w  
Uno,  09w c r r t i f i c a t i o n  of L.baratorio8 -8 not u t u r d  to t a m t -  

f o r  addi t iona l  drug. Crucial to tho acc~r.cp md intopri+y of tho 
t o s t ing  pmcomsO w U e h  court. ban slid apon in opholding 
todorally-t.quirod drug t a s t ing .  T b i m  rbsrrrca of r m i f o ~  mun-jmds 
could mako dofonro of tho DOT tsgPhtfonm i n  court u r o  d i f f i c u l t .  
%st ing  f o r  adciitional h g .  may blcrauo tho privacy intrPston of 
tes t f=; ,  rad coulr. in 0- s i tua t ion#  m i s o  additior\el fourth 
uaondmont issuosO WMnq it mot. d l f f l m l t  to parmurae tho courts 
u, apptovo DoT-npuirod t e m t -  It mhould also bo a o t d  that thr 
f ivo   drug^ f o r  wNch n rmquiro tosting a m  the mmt om& h g m  
and the cos ts  of t a s t ing  increams w i t h  oach addi t ional  drug addod 
t o  t h e  liar. 

Tho Nodical Rov1.v Officer'. task in riatormining *ether drug me 
indicatod by tho test is l . g l t f m a t m  umxld k 8fgni f icant ly  more 
d i f f i c u l t  fn deallng w i t h  l oga l  premcdption drugs. 
concrmm almo oxist. Tho -0 of D0T-rpmd.t.d t o s t 8  t o  discover 
the presence of l ega l  prescr ip t ion  b g s ,  urd tharoforo pormit 
amployet inforencos about othorvime confidont ia l  medical condi- 
t i ons ,  could not oasily bo provontod. 

However, the ~cpar tmcnt  is aware t h a t  tho cozcerna of thore who 
r a n t  t o  t o s t  anployoos f o r  other druqm &at  m y  ispair mafety are 
legitimate, whether la tho  con t rx t  of past-accident tos t ing  ar 
o thomi te .  
explore-how to rrmpond to tbesr c o n c e m ,  including the+- 
i d e n t i f i c a t i o n  of apptopribt. addi t iona l  dm91 for vhich t e s t ing  
i m  warranted and the ertablisluaent of appropriate t a s t ing  
protocolm f o r  thoso drugs. 

wo intend t o  continuo working vlth OURS t o  remolro thfm imauo. 
Tho i s s u e  of tos t ing  fo r  addi t iona l  &ups -8 considcred'at the 
@XS 'Consensus Conference' he ld  Uovunlmr 29-Docamber 1, 1989, am 
reflected i n  the report  of that conference. 
work clomoly with DKHS 8s DEWS nrponds  t o  conforccce 
recomcndat ionr ,  8-0 of vhich a r o  l i k e l y  t o  address means of 
t e a t i n g  f o r  addi t ional  drugs vhile s t i l l  proserving the in tegr i ty /  
accuracy safeguards of the DfMS proceduror. 

do aot u l m t .  
h g  Of Uly addi t ional  drugs- do bT0 +bc r r P f f O m  8-8 

Privacy 

Tho Dopart-nt i m  considerl-la addi t ional  ruhmaking t o  
- 

Tho Department w i l l  
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Uko the issue of additional d m g m ,  tho imruo of a t o f f  l e ~ a l m  n s  
dimcussed u t enmive ly  a t  tho OBIIS Conmenrus Conference. 
6ppoar.d t o  bo considerable 8 o n t h e n t  a t  tho conference f o r  
tfghtoning cutoff love ls ,  at h a s t  f o r  mama drugs (o.g., 
n r i j u a n a ) ,  which i m  raf1ect.d ia the -port of the cunference, 
If* following fu r the r  DIMS CQnSidera t la  of recou~mendations f- 
tho conference, DWS d8tedn .8  t h a t  changes are marranted, the 
Dapartamnt rill t . V i 8 i t  t he  insum of cutoff levah. 
i n t e n t  that DOT rmgulationm -in consirtmnt uith the DHRS d a g  
t a s t i n g  guidelines on -8 f 8 8 U e .  

Cutoff lavelm a n  needed t o  he lp  mstablirh when, a6 part of a 
prevmntiva drug t e s t i n g  program, the c~nsoqucnces assigned t o  a 

A t e s t i n g  propram inteaded rimply to 
C l p  emtab1i.h accident Causation, not boaring there consequences, 
arguably may not  need cutoff l O v e l 8 .  

tox ico logica l  t e s t i n s  program t o  d e t e d n e  accident causati tn,  for 
DOT, through rul.ma)ring, to  pdt hformat ion  to be transmittc& 
to t h e  accident inves t iga t ion  prQcess concorning the  leve l r  of 
druqr present  in f l u i d  aamPh8, awardless  of 'cutoff leveln: 
DOT could a180 consider tho  ga ther ing  OS o the r  data concerning 

Timino of Cor1 cctionr 

The ~mpartmont i s  well aware t h a t  oxtended delays in sample col- 
l e c t i o n  and t e s t i n g  a f t e r  an  acc ident  MY r e s u l t  in  deter iora t ion  
or e l imina t ion  of a drug o r  drug m t a b o l i t e  from a person's 
system. 
within fou r  hour8 or h r #  i 8  highly  des i rab le .  The Departmont'8 
r e ~ u l a t i o n 8  rupport co l l ec t ing  Such 8amples .a~  soon as posrlble. 

There is rubsrant ia l  doubt, however, whether a regulatory require- 
ment t o  c o l l e c t  post-accident msmplcs within four hours would be 

Them 

'It i s  aur 

sit ive t o s t  8hould follow. 

It could bo possible, I f  It 
- were decided t o  c rea t e  a nev, addftiorrhl-port-acc~dent 

drug U 8 e  am p r t  Of 8uCh 8 pX0Ce.S. 

A8 your letter suggests,  t ak ing  post-accident samplsa 
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uurlngfnl. S i l m  prtlcnluly &8 a g m b h  at m t s  accidmt 
mi+..: it  u y  k 
o l l ~ o p  aTmn dE€a tho 3%- tL. lhit mat tor& & w dlficPrt8 a8 a prre+iul YtW8 +o 0ff.U a 

k mu l d  almo point umt that th. fomr-holrt coll~tion 

tasting of blood memplem. 
malogourn the-critical considuationm umociatod d t h  coll.etiorr 
aad tomtfng of blood muplom. k kllm that th. tln t- for 
po8t-accfdont ur-1 
indiuto vhothor an C$iwldu.l h m  mod &pa vi- a rango of 
tirt. fn tho pamt, and that + h i m  +iu f r r v  l m  appropriate to +h. 
w m o  of urnin9 accidontm am triggering a tort  rhid h a m  UI 
iaportant doterrent mluo. 

m i r i n g  a writton -port to 4 modal aQrlnistrator ff a port- 
accidont teat doom not h p p n  within a e s l n  period of tino gr 
an lnfoxmation colloction requlranent of dublour wrA. It i m  not 
eloar from your rrcommendatfon rb.t 0.0 the adnJaL8trator muld 
n k e  of t h i m  fnfoxmatlon or what mafoty knefit w d d  be 8aln.d by 
+be writor or roceivor of the =port. Is p.rr of noanal -cord 
inmpectiona or 41 a roault of r o v i m  of -porta, tho -1. 
adniniatrationm can detodno wfiothor t h a n  arm vfolationm of the 
-toat as m0e:b am poamlblo' requir-nt and, if appropriate, -0 
anforcoment actfon. 

Sending Ioderal auployaea to a hompiul or othor facflfty am (I 
collection mito could bo conmidorod by t h m  Dapartmont, mhould ae 
some future time the Department decide to lnmtitnto blood toatlng 
for +here employees. Urinalymim can procoed in collmution aitaa 
that are not medical facilitioa, of courmo. 

u t  18 PrSd8.d OXt tbe ~ 8 ~ i ~ ~  IIl+M Of +atLCOlOgfUl 
OrLrulysfm tarnag doem mot h v o l m  +ho 

f m  tosting f m  gmnorally mifiefont to 

Be ~rru'lstorv_&proacha: _- _ _  ~- 
The advantage t o  be gained from comblninp rogulationr roqulring 
drug testing in privato indumtrg .nd DOT ptocoduroa and order8 
requiring drug teatfng for DOT rmplopem i m  not apparent. They 
are based on dffforont logal authoritiom and apply in vory differ- 
ant organizational context.. It la n r y  likely that rulemaking 
action to combine thosa rdquircmenta muld be far mor. troublo 
than it i m  vorth. 

A. you know, thero i m  mubmtantfal oniformlty .laong th. modal drug 
toating revlatfonm. 
blocks of the rulom, much am tho uio of DIPtS-approd 
laboratoriom, uao of 49 CIR P a r t  40 tomtlng proc.duroa, t w a  of 
tomting, bnd conaoquenccm Of tOlt romultm. 
drveloped there rogulatlona, it ma a char Dopartmental policy to 

This ualfo&ty prtalnr to the koy building 

A# the Department 
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AB your latter poin ts  ou t ,  8ection 503(e) of Public ' r a w  101-71 

?adoral .mployeoa' t m 8 t  r e s u l t s  obtafnod Ipursuant to &mmtLw 
o d o r  12564 ( soptemkr  15. 1986) only 1) w th8 emplcyas'r WS: 
r e v i e w  official; 2)  t o  tha adminiatrator o f  any anp~ayoa 
a r r i r t a n c o  progrP3 in which tho employre is r e c e i v w  cjtprelirg; ; 

(101 S a t .  391* 471' July 11, 1987) bPUodter  d i r c l - ~  of 
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