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Abstract: This report explains the collision of USAir flight 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 management 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 SUMMARY 

On February  1, 1991, a t  1807 P a c i f i c  s tandard  t ime,  USAir  
f l i g h t  1493, N388US,. a  Boeing 737-300, c o l l i d e d  w i t h  Skywest f l i g h t  5569, 
N683AV, a  F a i r c h i l d  Metro1 i n e r  (SA-227-AC) , w h i l e  t h e  USAir  a i r p l a n e  was 
l a n d i n g  on runway 24 l e f t  a t  Los Angeles I n t e r n a t i o n a l  A i r p o r t ,  Los Angeles, 
C a l i f o r n i a .  The Skywest M e t r o l i n e r  was p o s i t i o n e d  on t h e  same runway, a t  
i n t e r s e c t i o n  45, a w a i t i n g  c lea rance  f o r  t a k e o f f .  As a  r e s u l t  o f  t h e  
c o l l  i s ion ,  bo th  a i r p l a n e s  were ' dest royed.  A l l  10 passengers and 
2 crewmembers aboard t h e  M e t r o l i n e r  and 20 passengers and 2 crewmembers 
aboard t h e  USAir a i r p l a n e  were f a t a l l y  i n j u r e d .  

The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board determines t h a t  t h e  
p robab le  cause o f  t h e  acc i den t  was t h e  f a i l u r e  o f  t h e  Los Angeles A i r  T r a f f i c  
F a c i l i t y  Management t o  implement procedures t h a t  p rov i ded  redundancy 
comparable t o  t h e  requ i rements  con ta ined  i n  t h e  N a t i o n a l  Ope ra t i ona l  P o s i t i o n  
Standards and t h e  f a i l u r e  o f  t h e  FAA A i r  T r a f f i c  Se rv i ce  t o  p r o v i d e  adequate 
p o l i c y  d i r e c t i o n  and o v e r s i g h t  t o  i t s  a i r  t r a f f i c  c o n t r o l  f a c i l i t y  managers. 
These f a i l u r e s  c rea ted  an environment i n  t h e  Los Angeles A i r  T r a f f i c  Con t ro l  
tower  t h a t  u l t i m a t e l y  l e d  t o  t h e  f a i l u r e  o f  t h e  l o c a l  c o n t r o l l e r  2  (LC2) t o  
m a i n t a i n  an awareness o f  t h e  t r a f f i c  s i t u a t i o n ,  c u l m i n a t i n g  i n  t h e  
i n a p p r o p r i a t e  c lea rances  and subsequent c o l l  i s i o n  o f  t h e  USAir  and Skywest 
a i r c r a f t .  C o n t r i b u t i n g  t o  t h e  cause o f  t h e  acc i den t  was t h e  f a i l u r e  o f  t h e  
FAA t o  p r o v i d e  e f f e c t i v e  q u a l i t y  assurance o f  t h e  ATC system. 

The s a f e t y  i ssues  r a i s e d  i n  t h i s  r e p o r t  i n c l u d e :  

o  A i r  t r a f f i c  management and equipment a t  Los Angeles 
I n t e r n a t i o n a l  A i r p o r t .  

o  A i r c r a f t  e x t e r i o r  1  i g h t i n g  and c o n s p i c u i t y .  

o  P i l o t  s i t u a t i o n a l  awareness d u r i n g  t a k e o f f  and l a n d i n g  
and ope ra t i ons  on a i r p o r t  su r faces .  

o  A i r  t r a f f i c  c o n t r o l l e r  workload, performance, and 
supe rv i s i on .  

o  A i r  t r a n s p o r t  a c c i d e n t  s u r v i v a b i l i t y ,  evacua t i on  
s t a n d a r d s  ' a n d  p r o c e d u r e s ,  i n t e r i : o r  f u r n i s h i n g  
f l  ammabil i t y  standards,  and s u r v i v a l  dev ices .  

Recommendations concern ing these i ssues  were addressed t o  t h e  
Federa l  A v i a t i o n  A d m i n i s t r a t i o n .  



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C. 20594 

RUNWAY COLLISION 
OF USAIR FLIGHT 1493, BOEING 737AND 

SKYWEST FLIGHT 5569 FAIRCHILD METROLINER 
LOS ANGELES INTERNATIONAL AIRPORT 

LOS ANGELES, CALIFORNIA 
FEBRUARY 1, 1991 

1.1 H i s t o r y  o f  t h e  F l i g h t s  

On February  1, 1991, a t  1807 P a c i f i c  s tandard  t ime,  USAir 
f l  i g h t  1493 (USA1493), N388US, a Boei ng 737-300 (B-7-37), c o l  1 i ded  w i t h  
Skywest f l i g h t  5569 (SKW5569), N683AV, a F a i r c h i l d  M e t r o l i n e r  (SA-227-AC), 
w h i l e  USA1493 was l a n d i n g  on runway 24 l e f t  a t  Los Angeles I n t e r n a t i o n a l  
A i r p o r t  (LAX), Los Angeles, C a l i f o r n i a .  SKU5569 was p o s i t i o n e d  on t h e  same 
runway, a t  i n t e r s e c t i o n  45, a w a i t i n g  c lea rance  f o r  t a k e o f f  (See f i g u r e  1). 
As a r e s u l t  o f  t h e  c o l l i s i o n ,  bo th  a i r p l a n e s  were dest royed.  A1 1 
10 passengers and 2 crewmembers aboard t h e  M e t r o l i n e r  and 20 passengers and 
2 crewmembers aboard t h e  B-737 were f a t a l l y  i n j u r e d .  

A s p e c i a l  weather obse rva t i on  taken  a f t e r  t h e  acc i den t  i n d i c a t e d  a 
s c a t t e r e d  c l o u d  cover  a t  30,000 f e e t  and a v i s i b i l i t y  o f  15 m i l e s .  The 
o f f i c i a l  sunset f o r  t h e  Los Angeles area occur red  a t  1723. 

On t h e  morning o f  February 1, 1991, Skywest A i r l i n e s  began i t s  
d a i l y  u t i l i z a t i o n  o f  N683AV i n  Palm Spr ings,  C a l i f o r n i a  (PSP). The a i r p l a n e  
was subsequent ly  operated under  T i t l e  14 Code of  Federa l  Regu la t i on  (CFR) 
P a r t  135 t o  severa l  southern C a l i f o r n i a  d e s t i n a t i o n s  The Skywest f l i g h t c r e w  
i n v o l v e d  i n  t h e  acc i den t  boarded N683AV a t  Inyokern,  Cal i f o r n i a ,  (IYK) . They 
f l e w  t h e  a i r p l a n e  f rom IYK t o  LAX and from LAX t o  Fresno, C a l i f o r n i a  (FAT), 
r e t u r n i n g  t o  LAX. The acc i den t  occur red  on t h e  n e x t  f l i g h t ,  an in tended  
depa r t u re  f o r  Palmdale (PMD), C a l i f o r n i a ,  from LAX. There were 10 passengers 
and 2 f l i g h t  crewmembers on board. 

USA1493 o r i g i n a t e d  i n  Syracuse, New York (SYR), w i t h  a i r p l a n e  
N388US, and was des t i ned  t o  San Franc isco,  C a l i f o r n i a  (SFO), by way o f  
p lanned i n t e r m e d i a t e  s tops  i n  Washington, D.C. (DCA), Columbus, Ohio (CMH), 
and LAX. There was a scheduled crew change i n  Washington. The f l i g h t  was 
conducted i n  accordance w i t h  T i t l e  14 CFR Pa r t  121. En r o u t e  a c t i v i t y  b e f o r e  
t h e  acc i den t  was unremarkable. There were 89 passengers, 4 f l i g h t  
a t tendan ts ,  and 2 f l i g h t  crewmembers aboard t h e  a i r p l a n e  f o r  t h e  CMH-LAX 
r o u t e  segment. 

USA1493's i ns t r umen t  f l i g h t  r u l e s  (IFR) d i s p a t c h  re l ease ,  minimum 
equipment 1 i s t  (MEL) , a i r p l a n e  l o a d  manifest ,  and recommended t a k e o f f / l  anding 
da ta  were generated by USAir 's  d i s p a t c h  o f f i c e  and forwarded t o  t h e  
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Figure 1.--Airport diagram. 



fl ightcrew at CMH. En route time was 4 hours and 43 minutes at an altitude 
of flight level 350 (35,000 feet). The airplane departed CMH at 1317 with 
the first officer performing the flying duties. The takeoff, climb, cruise, 
en route and descent phases of the flight were uneventful. 

Upon arrival into the LAX area, USA1493 was cleared for the CIVET 
Two Profile Descent1 to LAX. While on the CIVET Profile, the LAX terminal 
radar approach control (TRACON) arrival radar 1 (AR1) controller instructed 
the flight at 1757:28 to intercept the runway 24 right instrument landing 
system (ILS) localizer (See figure 2) and to maintain 10,000 feet. 

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

At 1759:06, the AR1 controller advised USA1493, "cleared visual 
approach runway two four left USA1493 cross DENAY2 at or above eight 
thousand." The captain acknowledged the approach clearance. 

At 1759:57, USA1493 transmitted, "just confirm the visual approach 
for USA1493 is to two four left." The AR1 controller replied, "that's 
correct USA1493. " 

At 1803:05 the AR1 controller advised USAir 1493 to contact Los 
Angeles tower at ROMEN.3 

The first officer said. that the horizon was dark during the 
approach and landing. He 1 ined up visually for runway 24 left and used the 
ILS gl ideslope for runway 24 right for' initial vertical fl ightpath guidance 
since there was no operating ILS or visual approach slope indicator (VASI) 
for runway 24 left. The first officer recalled configuring the airplane for 
landing approximately 12 miles from the runway and confirmed to the captain 
that he had the runway in sight. During the approach, he called for gear 
down, final checklist, and responded in accordance with USAir procedures on 
dual response items, including "flaps 30. " 

' C I V E T  Two P r o f i l e  D e s c e n t  i s  one o f  s e v e r a l  p u b l i s h e d  a r r i v a l  
p r o c e d u r e 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  a r r i v i n g  a i r c r a f t  i n t o  t h e  Los 

A n g e I e s  a r e a .  

^ O E N A Y  i s  t h e  name o f  t h e  i n i t i 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  

runway  24 l e f t  1 L S .  I t  i s  a p p r o x i m a t e l y  2 3  m i l e s  f r o m  t h e  t h r e s h o l d  o f  

runway 24 l e f t .  

3~~~~~ i s  t h e  name o f  t h e  f i n 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  
runway  24 l e f t  I L S .  I t  i s  a p p r o x i m a t e l y  6 . 2  m i l e s  f r o m  t h e  t h r e s h o l d  o f  
runway  24 l e f t .  
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Figure 2 .  - - I L S  runway 2 4  right. 



About 5 minutes e a r l i e r ,  around 1758, SKW5569 had begun t o  t a x i  v i a  
the  n o r t h  r o u t e  from Terminal 6, Gate 32 t o  runway 24 l e f t  f o r  departure (See 
f i g u r e  3).  A t  1801:43, SKW5569 advised the  ATC tower 's  n o r t h  ground 
c o n t r o l l e r  (GC2) " . . .number two a t  [ taxiway] Tango behind an Aero Mexico 
a i rp lane. "  A t  1801:49, the  GC2 advised SKW5569, ". . .roger, h o l d  shor t  Tango 
f o r  r i g h t  now, Aero Mexico w i l l  be moving i n  j u s t  a  minute." 

A t  1802:43, the GC2 ins t ruc ted  the  f l i g h t ,  "...when ab le  t u r n  r i g h t  
on Tango and then a t  f o r t y  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 
f o u r  l e f t . "  SKW5569 acknowledged, "Tango, f o r t y  f i v e  Uniform, two f o u r  
l e f t . . . . "  

A t  1803:38, SKW5569 i n i t i a t e d  communication w i t h  the  tower 's  l o c a l  
c o n t r o l l e r  2  (LC2) on frequency 133.9 MHz s ta t i ng ,  "Skywest ah f i v e  s i x t y  
n ine  a t  f o r t y  f i v e ,  we'd l i k e  t o  go from here if we can." A t  1803:40, the  
LC2 advised the  f l i g h t ,  "Skywest f i v e  s i x t y  n ine  t a x i  up t o  and ho ld  shor t  of 
two fou r  l e f t . "  A t  1803:44, SKW5569's acknowledgement o f  t h i s  clearance was 
"Roger, h o l d  shor t .  " 

At  1804:33, the capta in  o f  USA1493 i n i t i a t e d  r a d i o  communication 
w i t h  t h e  LC2 on 133.9 MHz s ta t i ng ,  "USAir fourteen n i n e t y  th ree  i n s i d e  
ROMEN." The tower communications t r a n s c r i p t  i nd i ca tes  t h a t  t h i s  t ransmission 
was received; however, i t  was not  acknowledged by t h e  LC2. 

At  1804:44, the  LC2 stated, "Skywest f i v e  s i x t y  n i n e  t a x i  i n t o  
p o s i t i o n  and ho ld  runway two fou r  l e f t ,  t r a f f i c  w i l l  cross downf ie ld."  
SKW569 acknowledged the  LC2's clearance a t  1804:49, "okay two fou r  l e f t  
p o s i t i o n  and hold, Skywest f i v e  s i x t y  n ine . "  This t ransmission was the  l a s t  
one recorded from SKW5569. 

Wings West 5006 (WW5006), a  Me t ro l i ne r  a t  m i d f i e l d  taxiway 52, was 
w a i t i n g  t o  cross runway 24 l e f t .  The f l i gh tc rew o f  WW5006 had 
u n i n t e n t i o n a l l y  departed the  LC2 tower frequency, and the  c o n t r o l l e r  was 
unable t o  issue a  clearance t o  cross t h a t  runway, r e s u l t i n g  i n  a  delay. When 
the  WW5006 crew discovered the  frequency e r r o r ,  they re turned t o  tower 
frequency, contacted LC2, and were c leared t o  cross runway 24 l e f t  a t  
1805:16. SKW5569 cont inued t o  ho ld  f o r  takeof f  c learance i n  the  center  o f  
runway 24 l e f t  a t  t he  i n t e r s e c t i o n  w i t h  taxiway 45. 

A t  '1805:29, the  capta in  o f  USA1493 t ransmi t ted  a  second r a d i o  c a l l  
t o  the  LC2 s t a t i n g ,  "USAir four teen n i n e t y  th ree  fo r  t he  l e f t  s ide,  two fou r  
l e f t  ." 

The LC2 conducted other  r a d i o  transmissions and, a t  1805:53, 
stated, "USAir four teen n i n e t y  th ree c leared t o  land runway two fou r  l e f t . ' '  
The capta in  acknowledged a t  1805:55, "Cleared t o  land two four  l e f t ,  four teen 
n i n e t y  three."  Th is  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  then conducted t ransmissions w i t h  o the r  
a i rp lanes,  i n c l u d i n g  a  depar t ing  Metro1 i n e r  and two a i rp lanes  awai t ing  
t a k e o f f ,  WW5072, a  Me t ro l i ne r ,  and Southwest 725 (SWA725), a  B-737. 
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Figure 3.-.-Airport layout w i t h  traffic movements. 



WW5072 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 flightcrew about their intended departure 
intersection and consulted her supervisor regarding the strip. Then, at 
1806:30, she verified with the flightcrew that they had a departure squawk 
(radar code) indicating that the departure clearance had been issued. A 
search for the strip was conducted and the strip was 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 said that he looked down the runway and saw the runway lights 
and the overall landing environment. He had no recollection concerning the 
runway centerline lighting but believed that the runway edge lights were on 
low intensity. He stated that the cockpit interior lighting was at normal 
intensity. He said that he did not 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 (msl). At 500 feet, 
he heard the captain call out, "500 feet, bug plus 10." He confirmed that 
the landing light switches were in the "on" position. The autobrake feature 
was not selected. The first officer stated that he thought the airplane 
crossed the threshold at an indicated airspeed of approximately 130 knots and 
landed on the main landing gear about 1,500 feet from the approach end of the 
runway on the runway centerline. He deployed the thrust reversers and 
observed the engine reverse lights. He was not sure if the thrust reversers 
had fully deployed at the time of the accident. He said that he derotated 
slowly per company procedures. While lowering the nose of the airplane onto 
the runway, he observed, through his windscreen, an airplane on the runway 
immediately in front of and below him. He said that the airplane had a 
position light and/or a red light on its tail. The landing lights of his 
airplane were reflected off the propellers of the airplane in front of him. 

The first officer said that there was some application of braking 
before the collision but that there was insufficient time for evasive 
action. He believed that the initial point of impact was directly on the 
nose of his airplane and the tail of the unidentified airplane. He said that 
the coll ision occurred simultaneous 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 and fire upon impact. 



A f t e r  t h e  c o l l i s i o n ,  t he  two a i rp lanes s l i d  t o  t h e  l e f t  s ide  o f  t he  
runway and i n t o  an unoccupied f i r e  s ta t i on .  An evacuat ion of 64  passenger^,^ 
3  cab in  crewmembers, and the  f i r s t  o f f i c e r  took p lace on t h e  B-737 w h i l e  the  
scene was invo lved i n  f i r e  A  t o t a l  o f  20 passengers and 2  crewmembers on 
USA1493 were f a t a l l y  i n ju red .  A l l  10 passengers and 2 crewmembers on 
SKW5569 were f a t a l l y  i n j u r e d  

The accident  occurred a t  33O 57' n o r t h  l a t i t u d e ,  and 118O 24' west 
long i tude,  du r ing  the  hours o f  darkness. 

1.2 . I n j u r i e s  t o  Persons 

I n i u r i e s  - Crew Passengers Others u 
Fata l  2*/2** 10*/20** 0  34 
Serious 2** 11** 0  13 
Minor 2** 15** 0 .  17 
None - 37** - - - 3 7 
Tota l  8 93 0  101 

* Aboard the  Me t ro l i ne r  
** Aboard the  B-737 

1.3 Damage t o  A i r c r a f t  

Both a i rp lanes were destroyed by impact forces o f  the  c o l l i s i o n  
and a  postcrash f i r e .  The value o f  t he  F a i r c h i l d  Me t ro l i ne r  was est imated a t  
$1,600,000 and t h e  Boeing 737-300 was est imated a t  $20,000,000 p r i o r  t o  the  
accident .  

1.4. Other Damage 

There was minor damage t o  an i n a c t i v e  and unoccupied a i r p o r t  
s a t e l l i t e  f i r e  s t a t i o n .  

1.5 Personnel I n fo rmat i  on 

1.5.1 USAir Crewmembers 

The f l i g h t c r e w  and cabincrew o f  USA1493 were q u a l i f i e d  i n  
accordance w i t h  app l icab le  Federal A v i a t i o n  Admin is t ra t ion  (FAA) and company 
regu la t i ons  andprocedures (See appendix 0)  The examination o f  crewmember 
t r a i n i n g  records revealed 'noth ing remarkable. An i n v e s t i g a t i o n  o f  t he  
capta in 's  background revealed the  long-term use o f  a  p r e s c r i p t i o n  drug 

* o n e  o f  t h e s e  p a s s e n g e r s  succumbed t o  t h e r m a l  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  a c c i d e n t  and i s  l i s t e d  a s  a  f a t a l i t y  A n o t h e r  
p a s s e n g e r  succumbed t o  t h e r m a l  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 1  d a y s  a f : t e r  
t h e  a c c i d e n t .  I n  a c c o r d a n c e  w i t h  4 9  C F R  8 3 0 . 2 ,  h i s  i n j u r i e s  w e r e  c l a s s i f i e d  
a s  " s e r i o u s "  i n  S e c t i o n  1 2 



prohibited for fl ightcrews. Pertinent details are contained in section 1.13 
of this, report. 

'The accident occurred on the first day of 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 b e  well 
rested. 

1.5.2 Skywest Air1 ines 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 from 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 hours 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 the 
airplanes were qualified in accordance with current regulations. Examination 
of their training records revealed nothing remarkable with one exception. 
The LC2 had received an evaluation 6 weeks before the accident in which five 
performance deficiencies were identified. The investigation identified some 
of the same deficiencies in her performance on the night of the accident that 
are dealt with at length in subsequent sections of the report. 

The investigation of these controllers' activities in the 2 or 
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 Information 

1.6.1 Skywest Fai rchi 1 d Metro1 iner 

The Fairchild Metroliner was certificated in 1981 under 14 CFR. 
Part 23 - Airworthiness Standards: Normal, Utility, Acrobatic, and Commuter 
Category Airplanes, and under Special Federal Aviation Regulation (SFAR).. 
Part 41. Approval was based on the SA-226 airplane certificated in 1969.. 
N683AV was manufactured in 1986. By December 31, 1990, more than 
250 airpl anes had been produced. 

For commuter service, the Metroliner carries two flight 
crewmembers. It can seat as many as 19 passengers. The airplane has. a 
certi,ficated gross takeoff weight of 14,500 pounds. 



External l i g h t i n g  on N683AV consisted o f  nav iga t ion  l i g h t s ,  
land ing/ recogn i t ion  l i g h t s ,  a t a x i  l i g h t ,  i c e  de tec t i on  l i g h t s ,  s t robe 
l i g h t s ,  and a r e d  a n t i c o l l i s i o n  beacon (See f i g u r e  4). The beacon l i g h t  
assembly i s  l oca ted  on top  o f  the  v e r t i c a l  s t a b i l i z e r  forward and below the  
rudder cap and rudder t r a i l i n g  edge (See f i g u r e  5). The l o c a t i o n  o f  t he  
beacon l i g h t  r e l a t i v e  t o  the  rudder cap r e s u l t s  i n  some l i g h t  obs t ruc t ion ;  
14 CFR Par t  23 permi ts  such obst ruc t ion .  The rudder cap b locks  v i s i b i l i t y  o f  
t he  l i g h t  t o  an angle o f  5.4 degrees above the  ho r i zon ta l  and 2.6 degrees 
l e f t  and r i g h t  o f  the  c e n t e r l i n e  d i r e c t l y  t o  the  r e a r  o f  t h e  a i rp lane.  The 
beacon l i g h t  luminance f o r  c e r t i f i c a t i o n  was a candle power o f  100 candles; 
ac tua l  luminance was 110 candles. 

Skywest procedures d i c t a t e d  t h a t  i l l u m i n a t i o n  o f  t he  st robe l i g h t s ,  
t a x i  l i g h t  and land ing and recogn i t i on  l i g h t s  take p lace a f t e r  r e c e i p t  o f  a 
t a k e o f f  clearance. 

The a i rp lane ' s  weight and center  o f  g r a v i t y  (CG) a t  t he  t ime o f  t he  
accident  was about 12,500 pounds and 265.9 inches, respect ive ly ,  which were 
w i t h i n  app l icab le  1 i m i t s .  The t a k e o f f  weight inc luded 1,200 pounds o f  f u e l .  

N683AV was equipped w i t h  an audio system designed t o  handle r a d i o  
func t ions ,  as we l l  as a1 1 onboard communications i n v o l v i n g  paging, the  cab in  
hand telephone and cockp i t  interphone It a lso  c a r r i e d  an automated 
passenger b r i e f i n g  device t h a t  was prerecorded f o r  t a k e o f f  and land ing.  

1.6.2 USAir Boeing 737-300 

The Boeing 737-300 ser ies  a i rp lane  was approved on November 14, 
1984, under 14 CFR Par t  25 Airworth iness Standards: Transport Category 
Ai rp lanes.  N388US was manufactured i n  1985 w i t h  a con f igu ra t i on  f o r  2 f l i g h t  
crewmembers, 4 f l i g h t  attendants, and 128 passenger seats. Although t h e  
a i rp lane  i n t e r i o r  was p a r t i a l l y  re furb ished i n  1989, most o f  t he  i n t e r i o r  
panels were from s t a t e - o f - t h e - a r t  ma te r ia l s  a t  the  t ime o f  o r i g i n a l  a i rp lane  
manufacture. 

The a i rp lane 's  d ispatch records f o r  t he  departure from CMH 
i nd i ca ted  a t a k e o f f  weight o f  119,724 pounds, and a CG a t  15 percent mean 
aerodynamic chord (MAC), which were w i t h i n  app l icab le  l i m i t s .  The est imated 
land ing weight a t  LAX was 94,424 pounds w i t h  7,320 pounds o f  f u e l  remaining. 

Landing ind i ca ted  airspeeds (IAS) a t  95,000 pounds were as 
f o l  1 ows : 

VRef Flap 30 124 knots 
VRef + 5 129 knots 

1.7 Meteor01 og i  cal I n fo rma t i  on 

The Nat ional  Weather Service (NWS) hour l y  weather observat ion f o r  
LAX taken a t  1751 was: Three zero thousand scattered, v i s i b i l i t y  one f i v e ,  
temperature f i v e  seven, dewpoint f ou r  three,  wind two s i x  zero a t  s i x  knots, 
a l t i m e t e r  th ree  zero one zero. 
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Figure 4.--Metroliner external l i g h t i n g .  
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Figure 5.--Metroliner tail, side view. 



A spec ia l  l o c a l  weather obse rva t i on  taken  a t  1816 i n d i c a t e d :  t h r e e  
ze ro  thousand t h i n  sca t t e red ,  v i s i b i l i t y  one f i v e ,  tempera tu re  f i v e  seven, 
dewpoint  f o u r  t h r e e ,  wind two s i x  ze ro  a t  s i x  knots ,  a l t i m e t e r  t h r e e  ze ro  
one one. 

A t  LAX on February  1, 1991, o f f i c i a l  sunset  and t h e  end o f  o f f i c i a l  
t w i l i g h t  occur red  a t  1723 and 1748, r e s p e c t i v e l y .  

1.8 Aids  t o  N a v i g a t i o n  

There were no r e p o r t e d  d i f f i c u l t i e s  w i t h  a i d s  t o  n a v i g a t i o n .  

1.9 Communications 

No communications equipment outages o r  d i sc repanc ies  were no ted  i n  
t h e  LAX f a c i l i t i e s  l o g  t h a t  would have c o n t r i b u t e d  t o  t h i s  acc i den t .  
Pos tacc iden t  c e r t i f i c a t i o n  o f  ve r y  h i g h  f requency t r a n s m i t t e r  and r e c e i v e r  
equipment i n d i c a t e d  t h a t  a l l  equipment was o p e r a t i n g  w i t h i n  s p e c i f i c a t i o n s .  
There was no ev idence t h a t  e i t h e r  a i r c r a f t  exper ienced communication 
ma1 f u n c t i o n s .  

A t  t h e  t i m e  o f  t h e  acc iden t ,  based on a r e v i e w  o f  t r a n s c r i p t s  o f  
recorded  r a d i o  communications, seven a i r c r a f t  were on t h e  LC2's f requency.  
Four a i r c r a f t  were l o c a t e d  on t h e  su r f ace  o f  t h e  a i r p o r t  ( P h i l i p p i n e  A i r l i n e s  
f l i g h t  102, SKW5569, WW5072 and SWA725). USA1493 had j u s t  touched down, and 
t h e  two rema in ing  a i r p l a n e s  were a i r bo rne  (USA2858 and WW5212). The LC2 
descr ibed  t h e  t r a f f i c  work load and complex i t y  a s  " l i g h t  t o  moderate" a t  t h e  
t i m e  o f  t h e  acc i den t .  

1.10 Aerodrome I n f o r m a t i o n  

The Los Angeles I n t e r n a t i o n a l  A i r p o r t  i s  owned and opera ted  by t h e  
C i t y  o f  Los Angeles, Department o f  A i r p o r t s  (DOA). The p u b l i s h e d  e l e v a t i o n  
o f  t h e  a i r p o r t  i s  126 f e e t  msl .  

The a i r p o r t h a s  dual  p a r a l l e l  runways between 9,000 and 12,000 f e e t  
l ong .  Runways 25 l e f t  and r i g h t  comprise t h e  sou th  runway complex, and 
runways 24 l e f t  and r i g h t  a r e  r e f e r r e d  t o  as t h e  n o r t h  runway complex. P a r t  
o f  t h e  sou th  'complex has been i n  use s i nce  1928. The n o r t h  complex began 
ope ra t i ons  i n  June 1960, and t h e  second n o r t h  runway was added i n  1970. 

Runway 24 l e f t ,  t h e  acc i den t  runway, i s  10,285 f e e t  l o n g  by 
150 f e e t  wide and i s  o f  conc re te  c o n s t r u c t i o n .  The runway i s  equipped w i t h  
h i g h  i n t e n s i t y  runway l i g h t s  (HIRL), runway c e n t e r l i n e  l i g h t s  (CL), and a 
medium i n t e n s i t y  approach l i g h t  system w i t h  runway a l ignment  i n d i c a t o r  l i g h t s  
(MALSR) . 

Tower personnel  s t a t e d  t h a t  t h e r e  were no d i f f i c u l t i e s  w i t h  runway 
and tax iway  l i g h t i n g  systems p r i o r  t o ,  o r  a t  t h e  t i m e  o f ,  t h e  acc i den t .  They 



reported that the HIRL, CL and MALSR systems were illuminated at the Step zs 
intensity level and that the taxiway lights were set o n  low intensity at the 
time of the accident. 

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

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

There are currently eight passenger terminals operating at LAX. In 
1988, Phase I of Terminal 2 was opened. In June 1989, Phase I 1  for 
Terminal 2 was completed. Terminal 2 li,ghting includes eight high pole 
stanchions mounted on top of the terminal building to provide ramp 
illumination. Each pole, about 37 feet high, (198 feet msl, and 81 feet 
above ground level (agl), included three 1,000-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 (south) complex. Eye-level elevation for personnel in the tower 
cab is about 264 feet rnsl (160 feet agl). 

The entire runway 24 complex is north and west of the tower. The 
straight line distance from the tower cab to the approach end of the 
runway 24 left centerline is approximately 2,350feet. 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 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 area provides 
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," is 
designated as the point where aircraft taxiing from one complex to another 
must change to and contact the appropriate ground control frequency. 

intensity l e v e l s  f o r  runway e d g e ,  c e n t e r l i n e ,  a n d  a p p r o a c h  (MALSR) 
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 maximum i n t e n s i t y  o f  S t e p  5 .  T a x i w a y  
l i g h t  i n t e n s i t y  l e v e l s  a r e  l o w ,  medium o r  h i g h .  

' ~ i r  t r a f f i c  movements i n v o l v i n g  1 0 0  o r  more  tFR o p e r a t i o n s  p e r  h o u r  f o r  
16  h o u r s  p e r  d a y .  L e v e l  V i s  t h e  h i g h e s t  l e v e l  c l a s s i f i c a t i o n .  
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Figure 6. --Airport terminal 2 location (pole 1 ighting). 



During interv iews,  tower personnel s ta ted  t h a t  a se r ies  o f  f o u r  
ramp l i g h t s  on the  northernmost p o r t i o n  o f  the  Terminal 2 complex were a 
r e s t r i c t i o n  t o  v i s i o n  du r ing  the  hours o f  darkness because o f  t h e i r  height ,  
br ightness,  and r e l a t i v e  l i n e - o f - s i g h t  l o c a t i o n  t o  taxiways 45 and 47 and 
runway 24 1 e f t .  

The on ly  documentation regarding Terminal 2 1 i g h t i n g  cond i t i ons  
r e l a t i v e  t o  ATC operat ions was obtained from the  manager o f  t he  Terminal 2 
complex i n  the  form o f  a l e t t e r  dated February 6, 1991, t o  the  Chief  o f  
Operations f o r  t he  Los Angeles DOA. I n  h i s  l e t t e r ,  the  manager stated,  based 
on h i s  r e c o l l e c t i o n s  s h o r t l y  a f t e r  phase I o f  t h e  Terminal 2 complex opened 
on May 31, 1988, ". . . the tower contacted someone, I do n o t  know who, 
regarding g l a r e  from the  southernmost apron l i g h t s .  The tower requested t h a t  
t he  l i g h t s  e i t h e r  be shie lded o r  red i rec ted.  The Terminal 2 e l e c t r i c a l  
con t rac to r  complied by r e d i r e c t i n g  the  l i g h t s  down, thus e l i m i n a t i n g  the  
g la re .  Upon complet ion o f  t h i s  work the  tower was contacted and we were 
advised the  problem had been taken care o f  s a t i s f a c t o r i l y .  To t h e  best  o f  my 
knowledge, a l l  conversat ions were te lephonic and noth ing  was ever p u t  i n  
w r i t i n g . "  The l e t t e r  added t h a t  Terminal 2 personnel were never contacted 
regarding the  r e p o s i t i o n i n g  o r  sh ie ld ing  o f  the  northernmost apron l i g h t s  
t h a t  became operat ional  upon complet ion o f  phase I1 const ruc t ion ,  
approximately June 1, 1989. 

The Safety Board was unable t o  l o c a t e  any documentation about 
Terminal 2 l i g h t  g l a r e  problems. 

A f t e r  the  accident,  tower personnel contacted DOA, i n  w r i t i n g ,  
request ing  t h a t  t he  Terminal 2 l i g h t s  be red i rec ted  and/or sh ie lded and 
adjustments were accomplished. 

The DOA plans t o  const ruc t  a new con t ro l  tower on the  a i r p o r t ,  and 
several poss ib le  1 ocat ions are c u r r e n t l y  undergoing mathematical model i n g  and 
shadow studies.  The proposed he ight  o f  the  new tower, a t  t he  cab f l o o r  
l e v e l ,  i s  252 f e e t  ag l .  The planned complet ion date  f o r  t he  new s t r u c t u r e  i s  
May 1995. 

1.10.2 ATC Operations 

The t o t a l  a i r  operat ions a t  t he  a i r p o r t  d u r i n g  the  l a s t  recorded 
f i s c a l  year were 632,312, o f  which 584,246 were scheduled a i r  c a r r i e r  and 
commuter operat ions.  

The exact number o f  hour ly  a i r p o r t  operat ions f o r  LAX i s  no t  
maintained by the  FAA. At the  end o f  t he  du ty  day, t he  number o f  t o t a l  
a i r p o r t  operat ions i s  determined by t o w e r  personnel and recorded on t h e  
A i r p o r t  T r a f f i c  Record (FAA Form 7230-1). A p o r t i o n  o f  t h e d a t a  recorded on 
t h e  form inc ludes a i r  c a r r i e r ,  a i r  t a x i ,  general av ia t i on ,  and m i l i t a r y  
f l i g h t s  complet ing a f u l l - s t o p l a n d i n g  o r  a t a k e o f f  from t h e  a i r p o r t .  



The data recorded for the day o f  the accident indicated the 
following information: 

Air Air General Total Total 
Carrier Aviation Military u7 Operations 

1.10.3 ATC Personnel Staffing 

A typical complement of 13 persons 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 TMC reported 
for duty at 1430 and departed the facility at 1530 on annual leave. 

At the time of the accident, the LAX tower (cab) was staffed by 
four full -performance-1 eve1 (FPL) controllers, a developmental (DEV) 
controller, qua1 ified through his assigned operating position (GCl), and an 
area supervisor (AS). During the course of events leading up to the 
accident, two FPL controllers (CD1 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 to the accident. The remaining controller (LC1) 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 Airport Surface Detection Equipment 

The airport is equipped with an Airport 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 
primary 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 of service. The south 
ASDE indicator at the LC1 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 P 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 a  (TCAY. A l t h o u g h  most  r e c o r d e d  
" l o c a l "  a i r c r a f t  do 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 w 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  

~ 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  as  ASDE, t h e  s y s t e m  i n  p l a c e  a t  LAX was 
o r i g i n a l l y  known as  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 h o u t  t h e  word  

" E q u i p m e n t , "  upon i n i t i a l  c o n s t r u c t i o n  and i n s t a l l a t i o n .  



The use o f  t h e  ASDE a t  LAX i s  prescr ibed i n  LAX ATC Tower 
Order 7110.7E, dated January 15, 1989. The order  s tates,  i n  p a r t ,  t h a t  t he  
AS " s h a l l  ensure the  ASDE i s  operated from sunset t o  sunr ise  and any o ther  
t ime the  e n t i r e  l eng th  of a l l  runways i s  (are)  n o t  v i s i b l e . "  Addi t ional ly , - .  
t he  order  s ta tes  t h a t  t he  l o c a l  c o n t r o l l e r  s h a l l ,  "when app l icab le ,  use ASDE, 
i n  a d d i t i o n  t o  v i sua l  observat ion, t o  ensure the  runway i s  c l e a r . "  

FAA na t iona l  procedures regarding use o f  the  ASDE are  contained i n  
FAA Handbook 7110.65F, Paragraphs 3-70 through 3-72. Paragraph 3-70, 
o u t l i n i n g  ASDE equipment usage, s ta tes :  

Use ASDE t o  augment v i s u a l  observat ions o f  a i r c r a f t  and/or 
veh icu la r  movements on runways and taxiways: 

a. When v i s i b i l i t y  i s  l e s s  than the  most d i s t a n t  p o i n t  i n  
the  a c t i v e  movement area, and 

b. When, i n  your judgement, i t s  use w i l l  a s s i s t  you i n  the  
performance o f  your du t ies  a t  any time. 

Paragraph 3-71, o u t l i n i n g  the  usage o f  in format ion  obtained from 
the  ASDE, states:  

a. Use ASDE-derived informat ion:  

(1) To determine t h a t  the  runway i s  c l e a r  o f  a i r c r a f t  
and veh ic les  p r i o r  t o  a  l and ing  o r  departure.  

(2) To moni tor  compliance w i t h  con t ro l  i n s t r u c t i o n s  by 
a i r c r a f t  and veh ic les  on the  taxiways and runways. 

(3 )  To conf i rm p i l o t  repor ted  p o s i t i o n s .  

(4 )  To prov ide  d i r e c t i o n a l  t a x i  i n fo rma t ion  on p i l o t  
request. 

The Safety Board documented t h e  opera t ing  h i s t o r y  o f  t he  ASDE 
system a t  LAX through in terv iews w i t h  maintenance personnel, equipment 
maintenance records and o f f i c e  correspondence. The e a r l i e s t  w r i t t e n  
documentation was a  l e t t e r  dated January 9, 1980, descr ib ing  an eva luat ion  
conducted by an airways f a c i l i t y  (AFS) team, which determined t h a t  t h e  
manufacturer's opera t ing  spec i f i ca t i ons  could not  be met. The eva luat ion  was 
i n  response t o  complaints from ATC personnel t h a t  t he  q u a l i t y  o f  ASDE 
coverage was poor and t h a t  t he  system was un re l i ab le .  

In February 1986, i n  an e f f o r t  t o  e l im ina te  t h e  p o t e n t i a l  f o r  
runway incurs ions  a t  ASDE-equipped a i r p o r t s ,  t h e  FAA's A i r  T r a f f i c  Service 
d i r e c t e d  t h a t  t h e  ASDE system be u t i l i z e d  between the  hours o f  sunset and 
sunrise, 7  days a  week. P r i o r  t o  r e c e i v i n g  these d i r e c t i o n s ,  t he  LAX ASDE 
was u t i l i z e d  on ly  du r ing  per iods of reduced v i s i b i l i t y ,  u s u a l l y  associated 
w i t h  poor weather cond i t ions  o ther  than a t  n i g h t .  



I n  a l e t t e r  dated March 24, 1986, the  AFS manager s ta ted  t h a t  
spare p a r t s  support had been a s i g n i f i c a n t  problem i n  main ta in ing  the  ASDE 
since the  system was not  FAA standard equipment. The l e t t e r  sa id  t h a t  t he  
problems w i t h  the  ASDE began i n  the  middle o f  February 1986 when ATC s t a r t e d  
using the  system between sunset and sunrise, on a d a i l y  bas is  

On December 9, 1987, the  AFS manager a t  LAX recommended t o  the  LAX 
a i r p o r t  tower manager (ATM) t h a t ,  i n  an e f f o r t  to .  extend t h e  opera t iona l  1 i f e  
o f  t h e  ASDE system and t o  reduce the  number o f  outages, ATC personnel operate 
the  ASDE on ly  when v i s i b i l i t y  was "poor" versus the 12-hour per day, 7 days a 
week use mandated by A i r  T r a f f i c  Service pol  i c y .  

On December 18, 1987, i n  a j o i n t  l e t t e r  t o  t h e  FAA's Western 
P a c i f i c  Regional Headquarters, t he  ATM and the  AFS manager stated,  "The 
increase i n  ground t r a f f i c  and the  h i s t o r i c a l  performance o f  t he  ASDE a t  the  
Los Angeles I n t e r n a t i o n a l  A i r p o r t  i s  evidence t h a t  we have a ser ious problem 
It i s  impera t ive  t h a t  a more r e l i a b l e  ASDE system be i n s t a l l e d  a t  LAX." This 
l e t t e r  requested t h a t  managers from reg iona l  headquarters contact  t h e  FAA's 
Washington Headquarters i n  order t o  obta in  the  h ighest  p r i o r i t y  f o r  a 
rep1 acement ASDE a t  LAX. 

On January 7, 1988, the  LAX ATM, i n  a w r i t t e n  r e p l y  t o  the  AFS 
manager's l e t t e r  o f  December 9, 1987, s ta ted t h a t  because o f  a i r  t r a f f i c  
requirements, the  ASDE would cont inue t o  be operated between the  hours o f  
sunset and sunrise, i n  accordance w i t h  a i r  t r a f f i c  d i r e c t i v e s .  

I n  e a r l y  1988, the  planned October 1988 ins ta l1 .a t ion  date f o r  a 
more modern ASDE-3 system had s l ipped t o  an undetermined date. The equipment 
remains i n  the  development stage. 

On January 28, 1991, ( 4  days p r i o r  t o  the  accident)  t he  AFS 
manager requested, i n  w r i t i n g ,  t h a t  Western Pac i f i c  Region personnel contact  
FAA Washington Headquarters t o  ensure t h a t  replacement o f  the  ASDE received 
the  h ighest  p r i o r i t y .  The l e t t e r  s ta ted t h a t  because o f  t he  l a c k  o f  supply 
support and the  cont inued extended use of the ASDE, excessive and prolonged 
outages had been experienced the  previous year.  The l e t t e r  added t h a t  
w i thou t  supply support f o r  the  system, i t  was very d i f f i c u l t  t o  main ta in  the  
ASDE a t  a l e v e l  t h a t  would prov ide  consistent ,  re1 i a b l e  serv ice  requ i red  f o r  
a i r  t r a f f i c  operat ions.  

In format ion  regarding LAX ASDE equipment outages was obta ined from 
a rev iew o f  F a c i l i t y  Maintenance Logs, FAA Form 6030-1, f o r  t he  per iod  
between February 1, 1989, and February 8, 1991. The l i s t  appears i n  
appendix E. 

1.10.5 B r i g h t  Radar I n d i c a t o r  Tower Equipment (BRITE) 

The tower i s  equipped w i t h  t h e  BRITE system, designed t o  d i sp lay  
pr imary and secondary (transponder) radar  re tu rns  o f  a i r c r a f t  and 
alphanumeric t a r g e t  symbology generated by the  Automated Radar Terminal 
System (ARTS) t o  a radar  d i sp lay  i n  the  ATC tower a t  t he  LC1 and' LC2 
p o s i t i o n s .  The equipment i s  s p e c i f i c a l l y  intended t o  present  a usable v i s u a l  



d i s p l a y  i n  the  tower o f  the  t r a f f i c  inbound t o  the  respect ive  runways du r ing  
both  day and n i g h t  cond i t ions .  It augments v i sua l  observat ions by tower 
personnel o f  a r r i v a l ,  departure, and o v e r f l i g h t  a i r c r a f t .  

A rev iew o f  maintenance logs  between February 1, 1989, and 
January 15, 1991, i nd i ca ted  a number o f  e n t r i e s  r e l a t e d  t o  the  q u a l i t y  o f  the  
BRITE system regarding d i sp lay  focus and i n t e r m i t t e n t  d i sp lay  presentat ion.  
The AFS manager described the  cu r ren t  BRITE system as " f a i r l y  re1 i a b l e . "  

The LAX tower AS, who was on du ty  on the  n i g h t  o f  t he  accident,  
s ta ted  i n  an i n t e r v i e w  t h a t  she was aware o f  t he  carryover e n t r y  i n  the  
operat ions l o g  o f  February 1, 1991, i n d i c a t i n g  t h a t  both BRITE scopes were 
repor ted  as i n t e r m i t t e n t l y  out  o f  focus and t h a t  t a r g e t  p o s i t i o n  c o r r e l a t i o n  
was o f f  by about 1/2 mi le.  She s ta ted  t h a t  she checked the  presenta t ion  on 
both i n d i c a t o r s  s h o r t l y  a f t e r  assuming the  r e s p o n s i b i l i t i e s  o f  tower 
superv isor  and noted t h a t  they appeared normal. She added t h a t  she contacted 
t h e  BRITE maintenance techn ic ian  regarding the  carryover l o g  e n t r y  and 
informed him t h a t  both BRITE i n d i c a t o r s  appeared t o  be operat ing normal ly .  

1.11 F l  i ght  Recorders 

1.11.1 Skywest Me t ro l i ne r  Recorders 

At  the  t ime o f  the  accident,  t he re  was no requirement f o r  the  
Skywest M e t r o l i n e r  t o  be equipped w i t h  a f l i g h t  data recorder (FDR) o r  a 
cockp i t  vo ice recorder (CVR). However, a f t e r  October 11, 1991, 14 CFR Part  
1 3 5 . 1 5 1  r e q u i r e s  a i r c r a f t ,  such as t h e  M e t r o l i n e r  used f o r  
commuter operat ions, t o  be equipped w i t h  a CVR. 

I n  prepara t ion  f o r  t h i s  CVR requirement, i n  May 1990, Skywest 
A i r l i n e s  forwarded a l e t t e r  t o  i t s  FAA P r i n c i p a l  Operations Inspector  (POI) 
seeking au tho r i za t i on  t o  i n s t a l l  and operate CVR's i n  i t s  M e t r o l i n e r  f l e e t .  
The a i r l i n e  a l so  sought temporary r e l i e f  from the  p rov i s ions  o f  the  Master 
Minimum Equipment L i s t  (MMEL), whereby an otherwise a i rwor thy  a i r p l a n e  would 
have t o  be grounded i n  the  event o f  a mal func t ion ing CVR before the 
October 11, 1991, deadl ine. Skywest c i t e d  i t s  b e l i e f  t h a t  valuable 
opera t iona l  and maintenance experience would be gained by using the  CVR 
be fore  i t s  mandatory i n s t a l l a t i o n  and tha t ,  " i n  the  unhappy event o f  an 
accident  i n v o l v i n g  one o f  t he  a i rp lanes so equipped, we would have valuable 
data  f o r  the  subsequent i nves t i ga t i on . "  

I n  June 1989, the  Manager o f  the  FAA's A i r c r a f t  Evaluat ion Group, 
(ACE-270) forwarded a memorandum t o  the  Skywest POI. The memorandum s ta ted  
the  fo l l ow ing :  

Skywest A i r 1  ines '  request f o r  a d d i t i o n a l  re1 i e f  on Cockpit  
Voice Recorders was discussed w i t h  AFS-200 [ F l i g h t  Standards]. 
I t has been determined t h a t  the F l i g h t  Operations Evaluat ion 
Board cannot g rant  any add i t i ona l  r e l i e f  t o  e i t h e r  the  Cockpit  
Voice Recorder o r  the  F l i g h t  Data Recorder a t  t h i s  t ime. 
Please advise your operators accordingly.  



I n  a  subsequent followup l e t t e r ,  dated June 29, 1989, t o  the  POI ,  
Skywest s ta ted  the  fol lowing:.  

I n  t h e  s p i r i t  o f  cooperation, and Skywest's cont inued e f f o r t  
t o  f u l l y  comply w i t h  a l l  regu la t ions ,  even before they become 
requ i red ,  we had intended on i n s t a l l i n g  CVR equipment i n  the  
a i r c r a f t  . However, the  p o t e n t i a l  f o r  a  cockp i t  vo ice  
recorder, t h a t  i s  no t  required,  t o  ground an a i r c r a f t ,  i s  
something t h a t  Skywest A i r1  ines a t  t h i s  t ime cannot t o l e r a t e .  
Therefore, we w i l l  no t  be i n s t a l l i n g  these recorders i n  the  
a i r c r a f t  a t  t h i s  t ime. 

The Safety Board determined du r ing  i t s  i n v e s t i g a t i o n  o f  t h i s  
accident  t h a t  Skywest had purchased and had CVR's a v a i l a b l e  t o  i n s t a l l  on 
i t s  a i rp lanes before the  accident i nvo lv ing  N683AV. 

1.11.2 USA1493 Cockpit  Voice Recorder 

USA1493 was equipped w i t h  a  Sundstrand model AV557C CVR, s e r i a l  
number (S/N) 11627. Fol lowing the  accident,  the  u n i t  was removed from the 
a i rp lane  and t ranspor ted t o  the  Safety Board's f a c i l  i t i e s  i n  Washington, D.C. 
Although a  t r a n s c r i p t  o f  t h e  CVR tape was prepared (See appendix C), problems 
were encountered w i t h  the  recording.  

Some areas o f  t h e  reco rd ing  were o f .  s u b s t a n t i a l l y  poorer qua1 i t y  
than others,  and there  was a s i g n i f i c a n t  reduct ion  i n  record ing speed i n  t h e  
areas o f  reduced q u a l i t y  Furthermore, the  record ing was fragmented and 
discontinuous, w i t h  conversat ions apparent ly c u t  o f f  by segments o f  o t h e r  
po r t i ons  o f  t he  land ing conversat ions. These record ing aber ra t ions  were 
determined t o  be t h e  r e s u l t  o f  small imperfect ions i n  the  tape t h a t  caused 
the  C V R  i n t e r n a l  end-of-tape sensor c i r c u i t s  t o  f u n c t i o n  abnormally. 

Sundstrand representat ives s ta ted there  were no t e s t s  ava i lab le ,  o r  
f eas ib le ,  t h a t  could de tec t  the presence o f  these small imperfect ions.  The 
s e l f  - t e s t  procedure, requ i red  t o  be performed r o u t i n e l y  by t h e  f l  ightcrews, 
cannot de tec t  minor imperfect ions.  

1.11.3 USA1493 F l i g h t  Recorder 

The FOR, a  Sundstrand Data Control  model UFDR-FWUS, S/N 692, was 
removed from the  a i rp lane  a f t e r  t he  accident and sent t o  the  Safety Board's 
l abo ra to ry  i n  Washington, D.C. ,  f o r  processing and evaluat ion.  

Examination o f  t he  FOR revealed extensive heat and smoke damage t o  
the  ex terna l  dus t  cover sleeve and i n t e r n a l  e l e c t r o n i c  components However, 
the  FDR components i n s i d e  the  thermal environmental enclosure d i d  n o t  reveal 
any i n d i c a t i o n s  o f  damage 

Playback data i n d i c a t e d  t h e  f o l l o w i n g  f l i g h t  t rends moments before 
the  end o f  t he  recording: 



During the  f i n a l  45 seconds o f  recorded data, t h e  
m a g n e t i c  head ing  was r e c o r d e d  c o n s i s t e n t l y  a t  
approximate1 y  248O. 

Dur ing the  l a s t  45 seconds, the  i nd i ca ted  airspeed was 
approximately 135 knots, except f o r  t he  f i n a l  7  seconds, 
du r ing  which t ime t h e  airspeed decreased t o  the  l a s t  
recorded airspeed, 117.73 knots 

The pressure a l t i t u d e  data i n d i c a t e  a  steady r a t e  o f  
descent f o r  t h e  f i n a l  45 seconds, except f o r  t he  l a s t  
7  seconds when the  descent stopped and the  a l t i t u d e  
remained e s s e n t i a l l y  constant.  

The f i n a l  8  seconds o f  recorded v e r t i c a l  acce le ra t i on  
data  reveal  acce lera t ion  peaks o f  1.14 G's, 1  16 G's, and 
1.43 G's 8, 7, and 5  seconds p r i o r  t o  the  end o f  
recording,  respec t i ve l y .  A minimum acce lera t ion  value o f  
0.66 G's was recorded 3  seconds p r i o r  t o  the  end o f  t he  
data. 

There were no r a d i o  microphone keyings recorded i n  the  
f i n a l  45 seconds o f  recorded data. The l a s t  recorded 
microphone keying occurred 62 seconds before  t h e  end o f  
t h e  record ing . 

Several c o r r e l a t i o n s  between FOR data and CVR/ATC t r a n s c r i p t s  were 
prepared t o  prov ide  i n s i g h t  i n t o  the  workload presented t o  the  f l i g h t c r e w s  i n  
the  few minutes p r i o r  t o  the  accident .  These documents are i n  appendix D. 

1.12 Wreckage and- Impact In format ion  

1.12.1 The B-737 

A f t e r  the  c o l l i s i o n ,  the B-737 and the  p a r t  o f  t he  M e t r o l i n e r  t h a t  
was crushed beneath t h e  l e f t  s ide  o f  the  B-737 cont inued 600 f e e t  down 
runway 24 l e f t  before veer ing l e f t  and impact ing the  vacant f i r e  s ta t i on ,  
about 1,200 f e e t  from the  c o l l i s i o n  p o i n t  and approximately 600 f e e t  t o  the  
l e f t  (southeast) o f  t h e  runway c e n t e r l i n e  (See f i g u r e s  7  and 8) .  Although 
p a r t s  o f  the  M e t r o l i n e r  were scat te red among the  wreckage, the  on ly  p a r t s  of 
the  B-737 t h a t  separated from the a i rp lane  were the  nose cone, nose gear 
doors, and l e f t  p i t o t  tube. The B-737 was destroyed by the  r e s u l t i n g  ground 
f i r e ,  which burned through the  top  o f  the  fuselage both forward and a f t  o f  
t he  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  b u i l d i n g  destroyed t h e  B-737 cockp i t  and damaged t h e  l e f t  engine and an 
area o f  t he  l e f t  wing lead ing edge. The top  and l e f t  s ides o f  t h e  cockp i t  
were crushed inward, and t h e  forward sec t ion  o f  t he  cockp i t  on the  capta in 's  
s ide  was crushed i n ,  down, and t o  the  r i g h t  (See f i g u r e  9).  Both forward 
c o c k p i t  windshie lds were cracked. Several propel 1  e r  slashes were on the  
lower r i g h t  s ide  o f  the  B-737 fuselage sk in  i n  the  area o f  t he  forward g a l l e y  
door. 



Figure 7 --Wreckage 

NOT TO SCALE 



Figure 8. =-overall accident scene. 



Figure 9. --Damage re la ted t o  building impact. 



The burned area i n  the t o p  o f  t he  B-737's fuselage was i n  the  
forward cab in  between the  f i r s t - c l a s s  and coach sect ions.  I n t e r i o r  f i r e  
damage i n  t h i s  area was extensive. The r i g h t  forward area o f  the  forward 
cargo compartment, i nc lud ing  t h e c a r g o  l i n e r s ,  the  cargo f l o o r ,  and the  cabin 
f l oo r ,  was a l so  severely damaged by f i r e .  'Several small holes i n  the  r i g h t  
s ide  o f  t h e  fuselage below the f l o o r  1 i n e  i nd i ca ted  inward,  penet ra t ions  and 
f i r e  damage. This area a l so  housed t h e  crew oxygen cy l i nde r ,  which was 
found loose. The c y l i n d e r  contained heavy amounts o f  soot, except f o r  the  
area o f  an a t tach ing  st rap.  The pressure gauge and r e g u l a t o r  were 
ex tens ive ly  f i r e  damaged, and the  overpressure and supply 1 ines  were broken 
(See sec t i on  1 16.2 f o r  f u r t h e r  in format ion) .  

Soot and f i r e  had damaged both sides o f  the  fuselage e x t e r i o r  from 
the  forward area t o  the  break i n  the  fuselage a f t  o f  t he  wing. The most 
severe f i r e  damage was on the  l e f t  s ide  o f  the  fuselage around the  wing, 
where much o f  the  s k i n  below the window l i n e  had burned through. 

The top  o f  t he  fuselage was a l so  burned away from j u s t  a f t  o f  the  
wing t o  t h e  a f t  doors.. The fuselage along the  f l o o r  beams was s t i l l  at tached 
near the  fuselage break a f t  o f  t he  wing. However, t h e  e n t i r e  t a i l  sec t i on  
drooped t o  the  ground. 

The forward passenger door (L -1 )  was jammed shut, and the  lower 
h a l f  o f  t h e  d o o r  was d isplaced inward approximately 6 inches There was no 
f i r e  damage t o  the  e x t e r i o r  o f  t he  door. The forward serv 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 ,  bu t  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  o f  t he  door contained soot 
near i t s  bottom forward s ide.  The a f t  passenger door (L-2) was open, and 
both s ides o f  t he  door were f i r e  damaged. The a f t  serv ice  door (R-2) was 
open. There was no soot on the  i n t e r i o r  sur face o f  t he  door, and minor 
amounts o f  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 s l i d e  deployment). 

Both l e f t  and r i g h t  overwing emergency e x i t  hatches had been opened 
by passengers du r ing  the  evacuation The l e f t  overwing e x i t  hatch was 
outs ide  t h e  a i rp lane  on the  ground forward o f  t he  l e f t  wing. The i n t e r i o r  
sur face o f  t h e  hatch d i d  n o t  conta in soot. The r i g h t  overwing e x i t  hatch was 
i n s i d e  the  a i rp lane  and was severely f i r e  damaged. 

The l e f t  wing was attached t o  the  fuselage but  had sustained f i r e  
damage, the  most severe o f  which was inboard o f  the  engine on the  underside 
of the  wing, the  lead ing and t r a i l i n g  edge devices, and the  t r a i l i n g  edge of 
t he  inboard s p o i l e r .  The No. 1 lead ing 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 po le  o f  the  f i r e  
s t a t i o n .  A l l  l e f t  wing lead ing edge devices were i n  t h e i r  f u l l y  extended 
pos i t i ons .  

The r i g h t  wing was attached t o  the  fuselage b u t  had sustained f i r e  
and heat damage. This damage was genera l ly  i n  the  area inboard o f  t he  
engine b u t  was l e s s  severe than t h a t  on the  l e f t  wing. There was a gash o f  
about 12 inches i n  the  wing lead ing edge j u s t  above the  outboard end o f  t he  



No. 3 l ead ing  edge f lap .  A l l  r i g h t  wing lead ing edge devices were i n  t h e i r  
f u l l y  extended pos i t i ons .  

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 l e f t  h o r i z o n t a l  
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  bu t  severe1 y  f i r e  damaged. Heavy 
amounts of soot were on the  l e f t  s ide o f  the  v e r t i c a l  s t a b i l i z e r ,  which had 
susta ined f i r e  damage t h a t  melted composite r e s i n s  i n  t h e  lower p a r t  o f  the  
rudder. The r i g h t  s ide  o f  the  v e r t i c a l  s t a b i l i z e r  was v i r t u a l l y  f r e e  o f  soot 
and e x h i b i t e d  l i t t l e  d i s c o l o r a t i o n  from heat. The rudder was i n  t h e  f a i r e d  
p o s i t i o n  (no d e f l e c t i o n ) .  

The e n t i r e  a f t  sec t ion  o f  the  a i rp lane  was l y i n g  on the  ground and 
had r o t a t e d  counterclockwise (a f t - look ing- forward)  t o  the  ex ten t  t h a t  some o f  
t he  weight  o f  the  a f t  sec t ion  was supported by t h e  l e f t  ho r i zon ta l  
s t a b i l i z e r  The outboard 3  f e e t  o f  t he  l e f t  ho r i zon ta l  s t a b i l i z e r  was bent 
upward from i t s  normal p o s i t i o n .  Several areas o f  t he  s t a b i l i z e r  s k i n  along 
the inboard p o r t i o n  o f  the  underside and the  lead ing edge had been burned 
away. Both upper and lower s k i n  surfaces were covered w i t h  soot. The 
e leva to r  t r i m  tabs were found f a i r e d .  Both the  e leva to r  and the  t r i m  tab  
had been burned enough t o  mel t  some o f  t he  composite res ins .  

A l l  gear were down and locked. The l e f t  main gear exh ib i ted  impact 
damage and extensive f i r e  damage Both l e f t  main gear t i r e s  were burned but  
remained i n f l a t e d .  The l e f t  gear shimmy damper va lve  body was t o r n  from the  
damper assembly and was hanging from i t s  hydrau l ic  l i n e .  The l e f t  engine 
nace l l e  and wing box sec t ion  o f  the  Metro1 i n e r  were wrapped around the  l e f t  
land ing gear s t r u t  o f  the  B-737 The r i g h t  main gear o f  t h e  6-737 exh ib i ted  
moderate amounts o f  soot, and both t i r e s  were s t i l l  i n f l a t e d .  

The B-737 nose land ing gear wheel we l l  s t r u c t u r e  (doghouse) was 
t o r n  from t h e  a i rp lane,  fo lded back and r e s t i n g  underneath the  forward 
fuselage. The a i rp lane  was r e s t i n g  on i t s  nose sect ion.  Both nose gear 
t i r e s  were i n t a c t  and i n f l a t e d  b u t  had sustained f i r e  damage A p iece from 
the inboard end o f  t he  Me t ro l i ne r ' s  r i g h t  t r a i l i n g  edge f l a p  was wrapped 
around t h e  f r o n t  o f  t he  6-737's nose gear lower drag 1  ink .  

No f u e l  tank rup tu re  o r  leakage from the  wing o r  center  tanks was 
observed The t o t a l  amount o f  f u e l  o f f loaded from t h e  B-737 a f t e r  the  
accident  was est imated a t  6,600 pounds, i nc lud ing  f u e l  removed on scene and 
from t h e  l e f t  wing a f t e r  t he  a i rp lane  had been re located t o  a  hangar. 

The main engine c o n t r o l  valve was c losed on t h e  No 1 engine and 
open on the  No. 2 engine. These valve pos i t i ons  are cons is ten t  w i t h  the  
pos i t i ons  o f  the  engine s t a r t  l e v e r s  i n  the  c o c k p i t - - " f u e l  o f f "  f o r  No, 1 and 
' f u e l  onn f o r  No. 2. Both f u e l  shu to f f  valves, located on the  wing f r o n t  
spar a f t  o f  each engine, were open. None o f  t he  f i r e  handles f o r  t he  engines 
o r  the  a u x i l i a r y  power u n i t  had been pu l l ed .  The f u s i b l e  p lug  on each o f  t he  
th ree f i r e  b o t t l e s  had melted, and the  b o t t l e s  were found discharged. (When 
the  b o t t l e  temperature gets  h igh  enough, the  f u s i b l e  p lug  mel ts  and the  
b o t t l e  pressure i s  released i n t o  the  wheel w e l l ) .  



An asymmetry between l e f t  and r i g h t  wing t r a i l i n g  edge f l a p s  was 
documented A1 1  'measurements from l e f t  wing f l a p  b a l l  screws ind i ca ted  
10 u n i t s  o f  extension; a l l  measurements from r i g h t  wing f l a p  bal lscrews 
ind i ca ted  40 u n i t s  o f  extension. A l l  e i g h t  bal lscrews were i n t a c t  and 
attached t o  the  transmissions. The f l a p  handle was jammed beyond the  "Flap 
0" ( f u l l  r e t r a c t )  detent,  and the  detent  p i n  on the  f l a p  handle had been 
broken o f f .  The cockp i t  f l a p  p o s i t i o n  i n d i c a t o r  showed the  l e f t  f l a p  p o i n t e r  
a t  6 u n i t s  and t h e  r i g h t  f l a p  p o i n t e r  a t  12 u n i t s  The g lass  face o f  the  
f l a p  i n d i c a t o r  was smashed. 

An examination o f  the  f l a p  torque tubes revealed t h a t  a  sec t i on  o f  
t he  r i g h t  torque tube located i n  the  wheel we l l  was broken. The torque tube 
was f r a c t u r e d  approximately 13 inches from the  tube's outboard end, and h igh  
l o c a l  temperatures had produced bu lg ing  and wh i te  d i s c o l o r a t i o n  i n  the  area 
o f  t h e  f r a c t u r e .  (The e n t i r e  wheel w e l l  area, i nc lud ing  the  torque tubes 
loca ted  there, had been subjected t o  severe f i r e  damage. The i n t e n s i t y  o f  
t he  f i r e  i n  the  area o f  t he  torque tube f r a c t u r e  was enough t o  me l t  
hydraul i c - 1  i n e  b lock  clamps and t o  burn o f f  e l e c t r i c a l  w i r i n g  i n s u l a t i o n ) .  
The m e t a l l u r g i c a l  examination revealed t h a t  t he  f r a c t u r e  was the  r e s u l t  o f  
extensive heat'damage and subsequent overst ress 

The "A"  and "B1' hyd rau l i c  system r e s e r v o i r  q u a n t i t i e s  read 0 and 
1/4 f u l l ,  r espec t i ve l y .  When the  rese rvo i r s  were drained, no f l u i d  was 
obta ined from the  "A"  rese rvo i r ,  and l e s s  than 1 quart  was obta ined from the 
'B"  rese rvo i r .  

The examination o f  t he  a i rp lane  revealed breaks i n  both the  "An and 
'B" hyd rau l i c  l i n e s  t h a t  could have allowed the  dep le t i on  o f  f l u i d .  Breaks 
i n  t h e  "A" system were i d e n t i f i e d  i n  the  hyd rau l i c  l i n e s  along t h e  nose gear 
s t r u t  System "B" hyd rau l i c  l i n e s  l ead ing  t o  the  l e f t  wing Krueger f l a p  
ac tuators  were punctured as a  r e s u l t  o f  t he  impact damage t o  the  f l a p s  

A l l  l and ing  and t a x i  l i g h t s  from the B-737 were removed and 
examined. C o n t i n u i t y  t e s t s  showed t h a t  the  bulbs were i n t a c t  and 
opera t iona l .  A l l  cockp i t  switches f o r  the  land ing 1  i g h t s  were found i n  the  
"on" p o s i t i o n .  

1.12.2 The Metro1 i n e r  

The major p o r t i o n  o f  the  M e t r o l i n e r  had been crushed beneath the  
B-737's l e f t  wing The a i rp lane  was t o t a l l y  destroyed by the  i n i t i a l  impact, 
t he  subsequent dragging along t h e  ground by the  B-737, and by ground f i r e .  

The empennage w i t h  the  v e r t i c a l  s t a b i l i z e r ,  rudder and l e f t  
ho r i zon ta l  s t a b i l i z e r  were located approximately 240 f e e t  from the  i n i t i a l  
impact l o c a t i o n  The l e f t  wing sec t ion  outboard o f  t h e  engine was located a t  
the  i n t e r s e c t i o n  o f  taxiway 47 and the  runway. The r i g h t  wing separated a t  
t he  r o o t  and was found, w i t h  the  r i g h t  l and ing  gear attached, between the  
runway and taxiway Uniform. 



The r i g h t  engine (minus the  p r o p e l l e r  sec t ion)  was found along the  
debr i s  path. The r i g h t  engine p r o p e l l e r  was found embedded i n  t h e  B-737's 
r i g h t  engine lower cowling. The l e f t  engine and p r o p e l l e r  remained attached 
t o  the  main wreckage 

The remaining p o r t i o n  o f  t he  main fuselage sustained severe impact 
and f i r e  damage. The main cabin door was i n  the  closed and locked p o s i t i o n  
The upper cockp i t  sec t ion  from the center  post  outward t o  the  r i g h t  was 
missing. The nose sec t i on  forward o f  t he  cockp i t  sustained on ly  minor impact 
and f i r e  damage. The 1  anding gears were extended. 

The l e f t  wing t i p  forward nav igat ion  l i g h t  b u l b  was broken, and a l l  
g lass  and f i l amen t  ma te r ia l  was missing Only one f i l amen t  pos t  remained. 
The l e f t  wing t i p  r e a r  nav iga t ion  l i g h t  b u l b  was broken, and a l l  g lass was 
missing. However, t he  f i l amen t  was i n t a c t  and was g ross l y  s t re tched The 
r i g h t  wing t i p  forward nav igat ion  l i g h t  bu lb  was i n t a c t .  The r i g h t  wing t i p  
r e a r  nav igat ion  l i g h t  bu lb  was broken, and a l l  g lass was miss ing However, 
t he  f i l amen t  was i n t a c t  and st retched.  The t a i l  cone nav iga t ion  l i g h t  bu-lb 
was broken, and a l l  g lass  was missing. However, t he  f i l amen t  was i n t a c t  and 
st retched.  The v e r t i c a l  s t a b i l i z e r  ant ic011 i s i o n  beacon l i g h t  bu lb  was 
broken, and a l l  g lass  was miss ing However the  f i l amen t  was i n t a c t  and 
st retched.  

The l e f t  and r i g h t  wing t i p  s t robe l i g h t s  and t h e i r  respect ive  
power suppl ies were removed from the wreckage and tes ted f o r  preimpact 
operat ional  s ta tus .  The r i g h t  s t robe was found t o  be f u n c t i o n a l .  The l e f t  
s t robe l i g h t  f l a s h  tube was determined t o  be inopera t i ve  but  the  preimpact 
s ta tus  could not  be determined The t a i l  cone st robe l i g h t  g lass  components 
were not  located.  

1.12.3 Witness Marks on t h e  Me t ro l i ne r  and t h e  B-737 

A match o f  r i v e t  p a t t e r n  witness marks was found between the  nose 
cone o f  t he  B-737 and the  t r a i l i n g  edge o f  t he  r i g h t  e leva to r  o f  the  
Me t ro l i ne r .  A dent was found 4.66 f e e t  from t h e  outboard t i p  o f  the  
Me t ro l i ne r ' s  r i g h t  e leva to r  Alignment o f  t he  dent and the  most forward 
r i v e t  t h a t  attached a  brace t o  the  B-737's nose cone a t  t he  top  center  
contained a  match o f  r i v e t  pa t te rns  and scratch marks. Other r i v e t s  were 
located on the  t r a i l i n g  edge o f  t he  Me t ro l i ne r ' s  r i g h t  e levator ,  one on each 
s ide  o f  t he  dent.  The scratch marks were located on the  B-737's nose cone, 
one on each s ide  o f  the  forward r i v e t  The nose cone was a l so  scraped on 
top, w i t h  the  scrape extending from the top  center  r i v e t  o f  t he  B-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 v e r t i c a l  t ea rs  cons is ten t  w i t h  
p r o p e l l e r  slashes were on the  r i g h t  s ide  o f  t he  B-737's nose cone and 
fuselage, i n  an area below the  r i g h t  s ide  of the  cab in  se rv i ce  door. The 

f i l a m e n t  s t r e t c h  i s  i n d i c a t i v e  o f  i m p a c t  o n  a n  i l l u m i n a t e d  b u l b .  
B r i t t l e  f r a c t u r e  o f  f L a m e n t s  i s  g e n e r a l l y  a s s o c i a t e d ' w i t h  b u l b s  t h a t  a r e  n o t  

i l l u m i n a t e d  a t  t h e  t i m e  o f  i m p a c t  



v e r t i c a l  mark was found on the  t i p  o f  t he  nose cone. The v e r t i c a l  & tears  were 
several inches wide, and the  edges were curved i n t o  the  fuselage cons is tent  
w i t h  penet ra t ion  i n t o  t h e  fuselage. The amount o f  separat ion between each 
mark f o r  t he  f i r s t  t h r e e  tears  was 22 inches. 

1.12.4 Marks on t h e  Runway 

The f i r s t  mark on the  runway associated w i t h  t h e  accident  was a 
scrape on the  concrete w i t h  metal depos i ts  located 2,354 f e e t  from the 
th resho ld  o f  runway 24 l e f t ,  a  p o i n t  adjacent t o  taxiway 45 Uniform. A 
wreckage d i s t r i b u t i o n  diagram i s  provided as f i g u r e  7 Red.. and b l u e  
scrubbing marks cons is ten t  w i t h  the  p a i n t  c o l o r s  on t h e  M e t r o l i n e r  were 
intermixed w i t h  o the r  concrete marks. 

Evidence o f  soot pa t te rns  on the  runway sur face began about 
2,425 feet  from the  runway threshold.  The soot p a t t e r n  expanded and 
cont inued along t h e  wreckage path t o  the  f i n a l  p o s i t i o n  o f  t he  B-737 

Four t i r e  t racks  were on the  runway near the  i n i t i a l  co l l . i s i on  
p o i n t .  They were i n  p a i r s ,  and the  r e l a t i v e  d is tances between t h e  t racks  
were cons is ten t  w i t h  t h e  t i r e  geometry o f  t he  B-737 At  var ious  po in ts ,  one 
o r  two t r a c k s  faded from view, bu t  a t  l e a s t  two t racks  were present a t  a l l  
t imes from the  i n i t i a t i o n  p o i n t  t o  the  edge o f  t he  runway. Ground scar 
marks cont inued from t h e  marks made by the  t i r e s  t o  taxiway Uniform, fo l lowed 
by t i r e  and scraping marks on taxiway Uniform t o  the  f i n a l  r e s t i n g  p lace o f  
the  wreckage. 

A se t  o f  gouges on t h e  runway cons is tent  w i t h  p r o p e l l e r  s lash 
marks was on the  r i g h t  s ide  of t he  runway cen te r l i ne ,  near t h e  i n i t i a l  
c o l l i s i o n  p o i n t  s t a r t i n g  a t  2,395 fee t .  The beginning o f  t he  gouges was 
perpendicular  t o  the  runway c e n t e r l i n e  The d is tance between t h e  gouges 
became g rea te r  along t h e  d i r e c t i o n  o f  t r a v e l  Some o f  t h e  l a t e r  gouges were 
curved as i f  they were formed by a l e f t  t o  r i g h t  motion. The r i g h t  s ide  o f  
t he  gouges was found f a r t h e r  down t h e  runway i n  the  d i r e c t i o n  o f  t r a v e l  o f  
t he  wreckage. A t o t a l  o f  19 gouges was found. 

1.13 Medical and Path01 og ica l  In format ion  

O f  t he  89 persons aboard the  B-737 20 passengers 1 f l i g h t  
attendant,  and t h e  capta in  were f a t a l l y  i n j u r e d  Autopsies o f  t he  
19 passengers and 1 f l i g h t  at tendant  who were removed from t h e  wreckage 
revealed t h a t  they  d ied  o f  asphyxia due t o  smoke inha la t i on .  One person who 
evacuated the  a i r p l a n e  d ied  as a r e s u l t  o f  thermal burns a few days l a t e r .  
The cap ta in  succumbed t o  m u l t i p l e  t raumat ic  i n j u r i e s  I n  add i t i on ,  one 
passenger d i e d  o f  thermal burn i n j u r i e s  31 days a f t e r  t he  accident .  I n  
accordance w i t h  49 CFR 830.2, h i s  i n j u r i e s  were c l a s s i f i e d  as ser ious as 
noted i n  Sect ion 1.2 o f  t h i s  repo r t .  

A l l  o f  t h e  12 persons aboard the  Metro1 i n e r  were f a t a l l y  i n j u r e d  
The capta in  and f i r s t  o f f i c e r ,  as we l l  as n i n e  passengers, succumbed t o  
m u l t i p l e  t raumat ic  i n j u r i e s ,  and one passenger d i e d  as a r e s u l t  o f  smoke 
i n h a l a t i o n  and thermal burns . ,. 



1.13.1 A i r  T r a f f i c  C o n t r o l l e r s  Tox ico log ica l  In format ion  

Approximately 4 hours a f t e r  t he  accident,  t h e  LC2 and the  AS 
submitted u r i n e  specimens f o r  t o x i c o l o g i c a l  ana lys is  f o r  s p e c i f i c  drugs a t  
t h e  d i r e c t i o n  o f  FAA ATC management and i n  accordance w i t h  Department o f  
Transpor ta t ion  requirements No p o s i t i v e  r e s u l t s  were repor ted  f o l l o w i n g  
ana lys i s  o f  these specimens and a rev iew o f  t he  case by the  FAA Medical 
Review O f f i c e r .  

The Safety Board's subsequent requests f o r  blood and u r i n e  
specimens were refused by t h e  i nd i v idua ls .  

1.13.2 Surv i v ing  F l  i ght  Crewmembers' Tox ico log ica l  I n fo rma t ion  

The f i r s t  o f f i c e r  o f  USA1493 submitted a u r i n e  specimen f o l l o w i n g  
the  accident  i n  accordance w i t h  Federal requirements A t  t h e  Safety Board's 
request,  USAir c o l l e c t e d  a blood specimen t h a t  was provided v o l u n t a r i l y  by 
the  f i r s t  o f f i c e r  The blood and u r i n e  ana lys is  d i d  n o t  de tec t  drugs o r  
a1 coho1 

The f i r s t  o f f i c e r  agreed t o  re lease h i s  FAA medical c e r t i f i c a t i o n  
records - t o  -the Safety Board. The records contained th ree repor t s  o f  f i r s t -  
c lass  medical examinations conducted du r ing  the  3 years p r i o r  t o  the, 
accident  Each r e p o r t  r e f l e c t e d  normal examinations w i thou t  l i m i t a t i o n s .  A t  
t h e  t ime o f  t he  accident ,  t h e  f i r s t  o f f i c e r  possessed a v a l i d ,  medical- 
c e r t i f i c a t e  dated A p r i l  20, 1990 

1.13.3 Deceased F l i g h t  Crewmembers 

The Los Angeles County Medical Examiner determined t h a t  t he  cause 
o f  death f o r  t he  capta in  and f i r s t  o f f i c e r  of SKW5569 was m u l t i p l e  t raumat ic  
i n j u r i e s  and the  cause o f  death f o r  t he  cap ta in  of USA1493 was t raumat ic  
i n j u r y  t o  the  head Tox ico log ica l  specimens were c o l l e c t e d  from the  f a t a l l y  
i n j u r e d  crewmembers o f  both a i r c r a f t  dur ing  autopsy The body o f  t h e  capta in  
o f  SKW5569 was n o t  r e t r i e v e d  from the  wreckage f o r  about 18 hours a f t e r  t he  
accident  because o f  danger t o  the  personnel invo lved i n  the  body recovery. 
Tox ico log ica l  specimens c o l l e c t e d  dur ing  t h e  autopsy were sent t o  the  FAA's 
C i v i l  Aeromedical I n s t i t u t e  (CAMI) . I n  add i t ion ,  specimens c o l l e c t e d  from 
the  capta in  o f  USA1493 were sent t o  the  Center f o r  Human Toxicology (CHT) i n  
Utah. 

:The t o x i c o l o g i c a l  ana lys is  o f  the  blood taken from the  cap ta in  o f  
SKW5569 showed 0.015 percent ethanol and 0.004 percent acetaldehyde The 
kidney t i s s u e  showed an ethanol concentrat ion o f  0.05 percent  and an 
acetaldehyde concentrat ion o f  0.008 percent.  The acetaldehyde found i n  t h e  
specimens was generated by p u t r e f a c t i o n  Thus, the  ethanol found was due t o  
postmortem generat ion and not  t o  ingest ion  

U r i n e  c o l l e c t e d  f r o m  t h e  f i r s t  o f f i c e r  o f  SKW5569 had 
57.8 micrograms/mil l il i t e r s  (ug/ml ) o f  sa l  i c y 1  ate and 176 8 ug/ml o f  
acetaminophen. The 1 i v e r  contained 1.17 ug/ml o f  pseudoephedrine (over the  
counter c o l d  o r  a1 l e r g y  medicat ion).  .;. 



CAM1 repor ted t h a t  the  capta in  o f  USA1493 had 1.6 ug/ml o f  
phenobarbi ta l  i n  h i s  ur ine,  0.587 ug/ml i n  the  l i v e r  f l u i d ,  and 0.324 ug/ml 
i n  t h e  b r a i n  t i ssue .  No blood values were reported. White t a b l e t s  found i n  
a conta iner  i n  h i s  f l i g h t  bag each contained 15 m i l l i g rams  (mg) o f  
phenobarbi ta l  

Por t ions  o f  t he  t o x i c o l o g i c a l  specimens from the  cap ta in  o f  USA1493 
were forwarded t o  the  CHT f o r  v e r i f i c a t i o n  o f  t he  f i nd ings .  On March' 27, 
1991, CHT repor ted t h a t  phenobarbital  was detected i n  the  b1,ood a t  a 
concent ra t ion  o f  436 nanograms/mi l l i l i te rs  (ng/ml) Phenobarbital  was 
detected i n  the  b r a i n  t i s s u e  a t  a concentrat ion o f  528 ng/gm. 

As a r e s u l t  o f  the  f i n d i n g s  o f  phenobarbital ,  a drug t h a t  i s  
cont ra ind ica ted1 f o r  use by a i r 1  i n e  p i l o t s ,  the  Safety Board examined 
medical, pharmacy, FAA, and other  records p e r t a i n i n g  t o  the  medical h i s t o r y  
o f  t he  capta in  The i n v e s t i g a t i o n  revealed t h a t  t he  cap ta in  had used 
phenobarbital  f o r  a g a s t r o i n t e s t i n a l  problem. The capta in  had never repor ted  
t h i s  problem o r  t h e  use o f  t h i s  drug t o  h i s  a v i a t i o n  medical examiner A 
summary o f  the  capta in 's  medical h i s t o r y ,  as i t  pe r ta ins  t o  the  use o f  
phenobarbi ta l ,  i s  inc luded as appendix F. 

1.13.4 A i r  T r a f f i c  Con t ro l l e rs  Medical In format ion  

A rev iew o f  c o n t r o l l e r  medical records d i d  not  revea l  anyth ing 
remarkable, w i t h  the  exception o f  t he  LC2. FAA reviews o f  her  records p r i o r  
t o  the  accident  i nd i ca ted  her a b i l i t y  t o  meet app l icab le  medical standards as 
a c o n t r o l l e r .  A summary o f  the  medical records o f  t he  c o n t r o l l e r s  i n  the  
tower a t  the  t ime o f  the accident  i s  inc luded as appendix G. 

1.14 F i r e  

1.14.1 F i r e  F i g h t i n g  N o t i f i c a t i o n  and Response 

Immediately fo l l ow ing  the  c o l l i s i o n ,  t he  LAX tower n o t i f i e d  t h e  
a i r p o r t  rescue and f i r e  f i g h t i n g  (ARFF) serv ices on the  red  phone c i r c u i t  o f  
an a i r c r a f t  crash near runway 24 l e f t .  The sen ior  ARFF o f f i c e r  immediately 
requested a f u l l  response t h a t  inc luded 4 crash u n i t s ,  2 t a s k  fo rces  
( cons is t i ng  o f  1 ladder t ruck ,  2 engines and 10 f i r e  f i g h t e r s )  as w e l l  as 
1 engine company, 1 ambulance and a b a t t a l i o n  c h i e f  He a l so  requested f i v e  
a d d i t i o n a l  ambulances. 

The f i r s t  ARFF t rucks  responded from F i r e  S t a t i o n  80, which was 
about 1/4 m i l e  away from the accident  s i t e  They observed b lack  smoke as 
they departed t h e  s t a t i o n  These u n i t s  a r r i v e d  a t  the  scene l e s s  than 
1 minute a f t e r  n o t i f i c a t i o n  

The f i r e  f i g h t e r s  found the  B-737 r e s t i n g  against  t h e  unoccupied 
f i r e  s t a t i o n .  Flames from an apparent pool o f  f u e l  under t h e  a i rp lane  

' ' F A A  A d v i s o r y  C i r c u l a r  9 1 . 1 1 - 1  " G u i d e  t o  D r u g  H a z a r d s  i n  A v i a t i o n  
M e d i c i n e "  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  2 4  h o u r s  a f t e r  u s e  



engulfed the  fuselage and were v i s i b l e  i n s i d e  the  forward passenger cabin.l l  
No f i r e  was ev ident  i n  the  cockp i t  area. As the  f i r e  f i g h t e r s  began t h e i r  
i n i t i a l  f i r e  at tack,  they observed 40 t o  50 people outs ide the  a i rp lane.  The 
f i r e  f i g h t e r s  a l so  witnessed s i x  o r  seven people evacuating through t h e  
r i g h t  r e a r  door and t h e  r i g h t  overwing e x i t .  Using both r o o f  and bumper 
t u r r e t s ,  t he  f o u r  crash u n i t s  were ab le  t o  ex t i ngu ish  most o f  t h e  ground f i r e  
i n  about 1 minute, bu t  they were unable t o  ex t ingu ish  i t  completely. 

While the  i n i t i a l  a t tack  on the  f i r e  was i n  progress, th ree f i r e  
f i g h t e r s  departed t h e i r  veh ic les  and began rescue operat ions.  One f i r e  
f i g h t e r  removed the  f i r s t  o f f i c e r  o f  t he  B-737 through the  s l i d i n g  window on 
the  r i g h t  s ide  o f  t he  cockp i t  and, ass is ted  by another f i r e  f i g h t e r ,  moved 
him t o  a  safe area. One o f  t he  f i r e f i g h t e r s  then re turned t o  the  cockp i t  
area through the  s l i d i n g  window and attempted t o  rescue t h e  cap ta in  but  was 
unable t o  do so because he was pinned i n  the  wreckage. He sa id  t h a t  t he  
capta in  appeared 1  i f e l e s s .  

A  f i r e  f i g h t e r  brought a  foam-producing hand l i n e  t o  t h e  cockp i t  t o  
p r o t e c t  t he  capta in,  Around the  same time, another f i r e  f i g h t e r  brought a  
hand l i n e  t o  the  R - 1  door. Before f i r e  f i g h t e r s  could a t tack  t h e  cabin f i r e  
through t h i s  door, t he  f i r e  had i n t e n s i f i e d  q u i c k l y  and burned a  l a r g e  ho le  
through t h e  cab in  r o o f .  Despite the  v e n t i l a t i o n  a f fo rded by the  opening i n  
the  roof ,  t h e  f i r e  f i g h t e r ,  who had entered the  forward cabin, could on ly  
advance a  few seat rows toward the  rea r  because o f  t he  f i r e ' s  i n t e n s i t y .  
However, t he  f i r e  f i g h t e r s  remained i n  the  cabin u n t i l  t he  i n t e r i o r  f i r e  was 
ext inguished. About 10 minutes i n t o  the  at tack,  f i r e  f i g h t e r s  discharged 
600 pounds o f  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  o r  no e f f e c t  on the  f i r e .  

One f i r e  f i g h t e r ,  us ing a  foam-producing hand l i n e  under the  B-737, 
found a  p r o p e l l e r  i n  the  r i g h t  engine of the  B-737, and repor ted  t h i s  
d iscovery t o  h i s  supervisor.  H is  supervisor asked the  tower whether a  second 
a i rp lane  was involved.  About 1814, the  tower i nd i ca ted  t h a t  a  "Metro1 ine r t '  
might be involved.  The Inc iden t  Commander then i n i t i a t e d  a  search o f  the  
runway f o r  any surv ivors .  They found f i v e  f a t a l l y  i n j u r e d  persons and debr i s  
scat te red along the  path o f  the  B-737. As the  f i r e  f i g h t e r s  ext inguished the  
f i r e  under the  B-737, the  fuselage o f  the Me t ro l i ne r  was found crushed under 
t h e  B-737. 

Although the  f i r e  f i g h t e r s  were able t o  c o n t r o l  t he  f i r e  under the  
B-737, the  f i r e  cont inued i n  the  cabin. About 1825, the  a f t  sec t i on  o f  the  
fuselage, i n c l u d i n g  e i g h t  rows o f  seats, drooped t o  the  ground. The f i r e  
f i g h t e r s  then advanced i n t o  t h i s  opening. Both the  e x t e r i o r  and the  
i n t e r i o r  f i r e s  were ext inguished about 30 minutes a f t e r  t h e  f i r e  f i g h t e r s '  
a r r i v e d  on the  scene. I n  a d d i t i o n  t o  LAX ARFF u n i t s ,  manpower and resources 
t h a t  were d i r e c t l y  invo lved i n  t h e  f i r e  suppression/support a c t i v i t i e s  
inc luded 5 engine companies, 10 task forces, and 134 personnel. An est imated 
20,000 ga l l ons  o f  water, 1,046 ga l l ons  o f  aqueous f i lm- fo rm ing  foam and 
600 pounds o f  Halon 1301 were used dur ing  the f i r e  suppression operat ion.  

~ l s o  s e e  s e c t i o n s  1 . 1 5  and 1 . 1 6  related to f i r e  in t h e  9 - 7 3 7  cabin. 



1.14.2 Medical Response 

The f i r s t  ambulance a r r i v e d  about 8 minutes a f t e r  t he  crash, 
es tab l  ished medical communications and began t r i a g e  a c t i v i t y  The primary 
t r i a g e  area was se t  up 300 f e e t  west o f  t he  accident  s i t e .  Twenty-four 
su rv i vo rs  were evaluated a t  the  pr imary area and 11 people, 5 o f  whom were i n  
c r i t i c a l  cond i t ion ,  were t ransported t o  s i x  d i f f e r e n t  medical centers and 
h o s p i t a l s  

A secondary t r i a g e  area was establ ished a t  Terminal 1. F i f t y -seven  
su rv i vo rs  who had no obvious i n j u r i e s  were t ranspor ted t o  Terminal 1 by bus 
and reevaluated, and 14 o f  them were t ranspor ted t o  h o s p i t a l s  o r  medical 
centers.  The f i r s t  p a t i e n t  departed LAX w i t h i n  20 minutes o f  t h e  accident, 
and t h e  l a s t  p a t i e n t  i n  the  pr imary t r i a g e  area was dispatched t o  a hosp i ta l  
about 1 hour and 15 minutes a f t e r  t he  accident.  

The resources made a v a i l  able dur ing  the  medical operat ions inc luded 
7 f i r e  department ambulances, 10 p r i v a t e  ambulances, 2 task  fo rces  f o r  
manpower, and 3 a i r  ambulances. 

1.14.3 LAXOperat ionsandSecurity 

About 2 minutes a f t e r  n o t i f i c a t i o n  o f  t he  accident,  a i r p o r t  
opera t ions /po l ice  responded t o  the  scene and began e s t a b l i s h i n g  e a r l y  
per imeter  con t ro l  Wi th in  10 t o  15 minutes, a i r p o r t  operat ions/pol  i c e  
responded t o  the  scene w i t h  t h e i r  mobi le command post  and co l l oca ted  w i t h  the  
f i r e  department i n c i d e n t  command post .  Also, w i t h i n  t h i s  t imeframe a l a r g e  
a i r p o r t  bus a r r i v e d  on scene t o  accommodate the  ambulatory passengers. They 
were placed i n  t h i s  c o n t r o l l e d  environment t o  assure t h e i r  sa fe ty .  Tr iage 
tags and associated reference numbers were subsequently d i s t r i b u t e d  t o  them. 

The LAX Operations Manager s ta ted t h a t  the  n o r t h  complex was c losed 
immediately a f t e r  t he  accident.  He added t h a t  i t  was n o t  reopened u n t i l  
February 3, 1991, a t  2156, because o f  a LAX DOA dec is ion  t o  keep i t  closed 
u n t i l  a l l  a i r p o r t  i n v e s t i g a t i v e  a c t i v i t i e s  were completed and t h e  m a j o r i t y  o f  
t h e  wreckage could be removed. 

1.14.4 Disaster  Preparedness 

LAX had a t  the  t ime o f  the  accident  a cu r ren t  FAA-approved 
emergency p lan  i n  accordance w i t h  14 CFR 139. The f a c i l i t y  l a s t  conducted an 
emergency exerc ise  on October 4, 1989. T i t l e  14 CFR 139.325(g) (5) requ i res  
t h a t  a f u l l - s c a l e  exerc ise be conducted every 3 years. I n  add i t ion ,  
responses were made t o  s i g n i f i c a n t  i nc iden ts  on August 21, 1990, (a Boeing 
737-300's r i g h t  land ing gear was n o t  extended) and on  August 27, 1990, (a  
Boeing 747-400's outboard main gear and nose gear were not  extended). The 
ac t i ons  and commitments of resources i n v o l v i n g  these two inc iden ts  met the  
requirements f o r  a t r i e n n i a l  emergency exerc ise by the  FAA Regional A i r p o r t  
C e r t i f i c a t i o n  O f f i c e .  



1.15 Survival Aspects 

Three cabin crewmembers and 63 passengers aboard the  B-737 
survived (See f i g u r e  l o ) ,  of which 48 persons were interviewed during t h e  
on-scene inves t iga t ion .  The following summarizes t h e i r  interviews:  

Four of t h e  s i x  e x i t s  were used during the  emergency evacuation: 
t h e  R - 1  forward se rv ice  door, the  l e f t  and r i g h t  overwing emergency e x i t s ,  
and t h e  R-2 se rv ice  door. The L-1 e x i t  was damaged subsequent t o  the  
secondary impact w i t h  t h e  abandoned f i r e  s t a t i o n .  The L - 2  e x i t  was opened by 
t h e  L - 2  f l i g h t  a t tendant  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 t h e  l e f t  s i d e  of the  
a i rp lane ,  she s t a t e d  t h a t  she closed the  door and e lec ted  not t o  use i t  
t h e r e a f t e r .  Inves t iga to r s  found t h e  door open with the  s l i d e  deployed. I t  
was determined t h a t  ARFF personnel had opened the  door well a f t e r  t h e  
acc ident .  

The R - 1  s l i d e  pack did not deploy I t  was found below t h e  door in 
an area  where t h e  f l o o r  was burned away. The postcrash examination of the  
g i r t  bar and i t s  two re ta in ing  brackets revealed t h a t  t h e  b o l t s  t h a t  secured 
t h e  r e t a in ing  brackets  t o  the  f l o o r  on t h e  inboard s i d e  of t h e  door were 
b isec ted  (sheared off  a t  f l o o r  l e v e l ) .  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  t h e  
emergency evacuation. 

Several passengers noted t h a t  t h e  landing appeared t o  be rou t ine ;  
however, within a few seconds of touchdown they reca l l ed  f e e l i n g  t h e  a i rp lane  
move up and down, cons i s t en t  with heavy brake appl ica t ions .  They noticed "an 
orange glow through the cabin windows on both s ides  of t h e  a i rp lane ;  f l i g h t  
a t tendants  were heard y e l l i n g  repeated commands "get  down, s t a y  down." Af ter  
the  impact with t h e  building,  t h e  f l i g h t  a t tendants  commanded t h e  passengers 
t o  r e l e a s e  t h e i r  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 several 
passengers had unbuckled t h e i r  s e a t b e l t s  a f t e r  t h e  f i r s t  impact and were 
thrown forward when t h e  a i rp lane  s t ruck the  building.  

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

After  t h e  f i r s t  impact, and while t h e  a i rp lane  was s t i l l  moving, he 
noted t h a t  t h e  cabin became " r e a l l y  warm," and he observed smoke coming from 
underneath t h e  f l o o r  in f ron t  of him. He saw the  f l o o r  in f r o n t  of him 
moving up and down about knee high. He a l so  remembered seeing smoke and f i r e  
on top  of the  v a l e t  c l o s e t  in f r o n t  of him. He described t h e  smoke a s  "very 
th ick . "  

As the  a i rp lane  s t ruck t h e  abandoned f i r e  s t a t i o n  and stopped, the  
R-1 f l i g h t  a t tendant  departed h i s  jumpseat and went t o  h i s  e x i t  door. After  
assess ing  t h e  area  outs ide  t h e  door f o r  f i r e ,  he ro ta ted  t h e  handle t o  t h e  
open pos i t ion  and attempted t o  open the  door. During t h i s  time he sa id  t h a t  
the  smoke got  so bad t h a t  he could no longer see anything. Af ter  forcing t h e  



Figure 10.--Seating and injury chart. 



door, he was able to open it about 12 inches and shortly thereafter he was 
able to open it fully. At that point, a passenger was standing by the door, 
and he pushed the passenger out of the airplane The distance from the door 
sill to the ground was about 5 feet. Another passenger then passed the R-1 
flight attendant and jumped out. The flight attendant then attempted to 
enter the cabin near row 1; however, the smoke and flames were too intense. 
Returning to the R-1 door, he jumped to the ground. 

Several passengers who had been seated in the coach cabin between 
rows 4 and 13, escaped via the two overwing emergency exits and the R-2 
service door. Because o f  the fire, only two passengers were able t o  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 t o  leave her seat or 
open the window exit next t o  her. The male passengerseated in 11-D 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 o f  this occurrence could not be determined. 

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

Passengers seated around row 10 stated that prior t o  departure the 
flight attendant assigned t o  the R-1 position interviewed a young passenger 
who was seated in 10-D 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 overwing 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 o f  the impact with the building. 

The L-2 flight attendant stated that she slightly opened her door 
without difficulty before impact with the building; however, the outside of 
the door was ablaze so s h e  closed the door. She had taken about two steps 
into the cabin when the building was struck. She did not return to the door 



Af te r  t h e  f i n a l  impact, she attempted t o  make her  way t o  t h e  overwing e x i t s  
i n  accordance w i t h  company procedure. Because o f  the  number o f  passengers 
moving a f t ,  she was on ly  able t o  advance forward t o  the  seats a t  rows 19 and 
20 on t h e  l e f t .  From there, she d i rec ted  the  passengers t o  the  r e a r  o f  the  
cabin. 

A f t e r  t he  f i n a l  impact, t h e  f l i g h t  at tendant  who was assigned t o  
the  R-2 door opened the  door, deploy ing t h e  emergency s l i d e ,  and evacuated 
about 15 passengers. He then e x i t e d  and d i r e c t e d  passengers away: from the 
a i rp lane.  

1.16 Tests and Research 

1.16.1 Conspi cuity Exerc ise 

On February 11, 1991, a  l i g h t i n g  and consp icu i t y  exerc ise  was 
conducted t o  observe t h e  ease o r  d i f f i c u l t y  i n  v i s u a l l y  acqu i r i ng  a  
M e t r o l i n e r  from the  cab o f  the  ATC tower and from an a i r c r a f t  on a  v i sua l  
approach t o  runway 24 l e f t .  A h e l i c o p t e r  was used as a  v i s u a l  p l a t f o r m  i n  
the  l a t t e r  e f f o r t .  The t e s t  a i rp lane  used i n  the exerc ise was i d e n t i c a l  t o  
the  one invo lved i n  the  accident.  Weather cond i t ions  a t  t he  t ime o f  the  
exerc ise  were un res t r i c ted .  The t e s t  a i rp lane  was observed a t  th ree 
loca t ions :  On taxiway Uniform, a t  the  i n t e r s e c t i o n  o f  Uni form and taxiway 
45, heading 060Â° ho ld ing  shor t  o f  runway 24 l e f t  a t  taxiway 45; and ho ld ing  
on the  c e n t e r l i n e  o f  runway 24 l e f t  a t  the  p o i n t  were the  c o l l i s i o n  occurred. 
Dur ing t h e  p a r t  o f  t he  exerc ise  i n  which t h e  Me t ro l i ne r  was ho ld ing  on the  
c e n t e r l i n e  o f  t he  runway, the tower c o n t r o l l e r s  placed the  runway 24 l e f t  
l i g h t i n g  i n  the  same con f igu ra t i on  and a t  t he  same i n t e n s i t y  t h a t  ex i s ted  a t  
the  t ime o f  the  accident.  Various l i g h t i n g  conf igura t ions /cond i t ions  were 
observed on the  Metro1 i n e r  a t  t he  aforementioned loca t ions .  These cond i t ions  
were as fo l lows:  

L i g h t i n g  Condi t ion 1: On ly  ( red)  a n t i c o l l i s i o n  beacon, 
navigat ion,  t a x i ,  and r e c o g n i t i o n  
l i g h t s  on. 

L i g h t i n g  Condi t ion 2: Only- ( red)  a n t i c o l l i s i o n  beacon and 
nav iga t ion  l i g h t s  on. 

L i g h t i n g  Cond i t ion  3: Except f o r  i ce -de tec t i on  1 igh ts ,  a1 1 
1  i g h t s  on, i nc lud ing  strobes. . . 

The r e s u l t s  o f  t h e  exerc ise produced the  f o l l o w i n g  agreements 'among 
members o f  t he  Safe ty  Board's operat ions group, as we l l  as representa t ives  o f  
t he  p i l o t s '  union and the  a i r l i n e ,  who were i n  the  h e l i c o p t e r  conduct ing 
v i s u a l  approaches t o  the  runway: 

1. The Met ro l i ne r ' s  wh i te  t a i l  nav igat ion  l i g h t  blended w i t h  
t h e  runway c e n t e r l i n e  l i g h t i n g ,  e s p e c i a l l y  when the  
c e n t e r l i n e  l i g h t i n g  was se t  t o  step 2. 



2. The 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 Metro1 iner'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 1 ighting at step 2, the airplane 
strobe's luminance blended with the center1 ine lighting. 

5 .  Offsetting the approaching he1 icopter 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 1 ight in the tail of the airplane. 

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

1.16.2 Examination of Oxygen System Parts and Fuselage Structure 

Witnesses agreed that both airplanes were ablaze shortly after 
initial contact on the runway. The 76-cubic-foot capacity crew oxygen 
cylinder that was installed in the forward cargo compartment of the B-737 was 
depleted, the low-pressure oxygen supply 1 ine was broken, and the oxygen 
regulator was severe1 y damaged, coll ectively indicating that oxygen had 
escaped. This discovery suggested that oxygen from the cyl 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 9 0  seconds. Two segments of 
fuselage structure, the oxygen regulator and the low-pressure supply line, 
were examined metallurgically to attempt to determine the fracture modes and 
to determine if the fractures were present before they were involved in the 
fire. The following was determined: 

The 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; 



Figure 11 .--Fuse1 age damage i n  area o f  oxygen c y l i n d e r .  
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Figure 12 Fuselage damage/crew oxygen system i n s t a l l a t i o n  



The fuselage s k i n  near the  oxygen system i n s t a l l a t i o n .  was 
damaged mechanical 1 y, p r i o r  t o  h igh  temperature exposure. 

1.16.3 Cabin F i r e  Research Test  

The Safety Board has inves t iga ted  several f i r e s  on t ranspor t  
a i rp lanes i n  which gaseous oxygen was thought t o  c o n t r i b u t e  t o  t h e  r a p i d  
spread o f  f i r e  and smoke w i t h i n  the passenger cabin.12 I n  these cases, 
passengers and crew reported t h a t  evacuation was impeded as t h i c k  b lack  
smoke f i l l e d  the  cabin w i t h i n  about 45 seconds. During the  evacuating of 
USA1493, f l i g h t  at tendant  test imony and passenger repor t s  a l so  i nd i ca ted  t h a t  
t h i c k  b lack  smoke q u i c k l y  entered the  cabin o f  t he  B-737. The Safety Board 
requested t h a t  t he  FAA Technical Center F i r e  Safety Branch conduct 
p re l im ina ry  "burn t e s t s "  t o  examine t h e  e f f e c t s  o f  an i n t r o d u c t i o n  o f  
compressed gaseous oxygen i n t o  the  environment o f  an a i r c r a f t  cabin f i r e .  

Tests were conducted on J u l y  30 and August 13, 1991, us ing s i m i l a r  
cabin con f igu ra t i ons .  However, t h e  f i r s t  t e s t ,  on J u l y  30, 1991, u t i l i z e d  an 
experimental water m is t  suppression system. Th is  t e s t  was conducted f i r s t  
because i t  was be l ieved t o  be p o t e n t i a l l y  l e s s  des t ruc t i ve .  On August 13, 
1991, a t e s t  was conducted approximating the  cabin c o n f i g u r a t i o n  of t he  
USAir B-737. 

The cab in  o f  a t e s t  fuselage was conf igured t o  be s i m i l a r  t o  t h e  
USAir B-737 i n  terms o f  seat and cabin fu rn ish ings .  Seats were equipped 
w i t h  f i r e - b l o c k i n g  ma te r ia l ,  and the  carpet,  s ide  wa l l s ,  and over-head 
stowage compartments complied w i t h  o l d e r  requirements f o r  f i r e  retardancy. 
A d d i t i o n a l l y ,  t h e  r i g h t  f r o n t  g a l l e y  door was open, and an air /oxygen l i n e  
was a f f i x e d  t o  an oxygen c y l i n d e r  t h a t  was pos i t i oned  about 6 inches inboard 
o f  t he  g a l l e y  doorway. A pan conta in ing  approximately 50 ga l l ons  o f  a v i a t i o n  
fuel was located on the  outs ide  o f  t he  g a l l e y  door. 

Visual  observat ion of the t e s t s  i nd i ca ted  t h a t  the  re lease of 
compressed gaseous oxygen i n t o  the  cabin exacerbated the  r a t e  a t  which the  
f i r e  and smoke spread i n t o  the  cabin.  I n  both tes ts ,  t he  forward cab in  area 
became t o t a l l y  engul fed by flames and smoke i n  l ess  than 2 minutes. Previous 
base l ine  t e s t s  w i t h  s i m i l a r  t e s t  a r t i c l e s ,  b u t  w i thout  t h e  i n t r o d u c t i o n  o f  
compressed gaseous oxygen, have demonstrated t h a t  f i r e  and smoke spread i n t o  
t h e  cab in  i n  about 5 minutes. 

Such t e s t s  are instrumented by t h e  FAA F i r e  Safety Branch s t a f f  t o  
measure cabin environmental changes and temperatures i n  r e l a t i o n  t o  su rv i va l  
t ime. The s c i e n t i f i c  data w i l l  be publ ished i n  f u t u r e  techn ica l  repo r t s .  

 i ire D u r i n g  T a x i ,  s c h e d u l e d  Skyways I n c . ,  F l i g h t  4 7 8 ,  F a i r c h i l d  
S w e a r i  ngen  SA226TC. N503SS,  H o t  S p r i n g s ,  A r k a n s a s ,  August  2 7 ,  1 9 8 3 ,  
DCA-83-AA 0 3 7 ;  and F i r e  D u r i n g  P a s s e n g e r  B o a r d i n g ,  D e l t a  A i r  L i n e s .  
F l i g h t  1 5 5 8 ,  S a l 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 ,  N530DA, B o o i n g  7 2 7 - 2 3 2 ,  
O c t o b e r  1 4 ,  1 9 8 9 ,  DCA-90 MA-002 .  



1.17 Add i t i ona l  In format ion  

1.17.1 ATC Procedures 

As it p e r t a i n s  t o  the  land ing clearance issued t o  t h e  f l i g h t c r e w  o f  
USA1493, the  A i r  T r a f f i c  Control  Handbook, 7110.65F, Sect ion 10, " A r r i v a l  
Procedures and Separation," paragraph 3-122, "Same Runway Separation," 
s ta tes :  

Separate an a r r i v i n g  a i r c r a f t  from another a i r c r a f t  us ing the  
same runway by ensuring t h a t  the  a r r i v i n g  a i r c r a f t  does not  
cross the  land ing th resho ld  u n t i l  one o f  t he  f o l l o w i n g  
cond i t i ons  e x i t s . .  . . '  
As i t  per ta ined t o  USA1493, the  requ i red  c o n d i t i o n  was, " the  o the r  

a i r c r a f t  (SKW5569) has departed and crossed the  runway end." 

I n  add i t ion ,  on January 11, 1990, the  LAX ATC f a c i l i t y  issued 
Supplement 1 t o  Nat ional  o rder  7220.2A, which prescr ibed f a c i l i t y  l e v e l  
procedures t o  be used by tower personnel. Among those i tems contained i n  the  
l o c a l  F a c i l i t y  Operat ional Pos i t i on  Standards ( F a c i l i t y  OPS) were the  
requirements f o r  f l i g h t  progress s t r i p  marking and the  use o f  f l i g h t  progress 
s t r i p s  by con t ro l  tower personnel. 

I tem 22-12b3, regarding f l i g h t  progress s t r i p  management a t  the  
clearance d e l i v e r y  pos i t i on ,  s ta ted t h a t  t he  s t r i p  be forwarded t o  " the  
appropr ia te  1 ocal con t ro l  pos i t i on .  " 

Regarding operat ions by the  ground c o n t r o l l e r ,  t he  LAX supplement, 
i t em 23-43c stated,  " a l l  i n te rsec t i ons  are designated departure points."  
Add i t i ona l l y ,  i t em 23-43d stated,  " there  i s  no s t r i p  marking requ i red  o f  
ground con t ro l  . I' 
1.17.1.1 Postaccident Procedure Change 

The FAA A i r  T r a f f i c  Services i n i t i a t e d  a procedural change s h o r t l y  
a f t e r  t he  accident.  The change was c i r c u l a t e d  t o  a l l  t e rm ina l  ATC f a c i l i t i e s  
by a general n o t i c e  (GENOT) as fo l lows:  

Do n o t  au thor ize  a i r c r a f t  t o  t a x i  i n t o  p o s i t i o n  and ho ld  a t  
an i n t e r s e c t i o n  between sunset and sunrise. A d d i t i o n a l l y ,  do 
not  au thor ize  an a i r c r a f t  t o  t a x i  i n t o  p o s i t i o n  and ho ld  a t  
any t ime when the  i n t e r s e c t i o n  i s  n o t  v i s i b l e  from the  tower. 
These procedures s h a l l  be implemented a t  7:00 a.m. l o c a l  on 
February 16, 1991. The contents o f  t h i s  n o t i c e  s h a l l  be 
b r i e f e d  t o  a1 1 ATCT operat ional  personnel'. 

1.17.2 A i r  T r a f f i c  Procedures Operat ional Pos i t i on  Standards (OPS) 

I n  June 1988, the  FAA imp1 emented the  Nat ional  Operat ional 
P o s i t i o n  Standards (National OPS), which establ ished procedures f o r  use a t  
ATC opera t ing  p o s i t i o n s  w i t h i n  ATC f a c i l i t i e s  i n  the  Uni ted States. The 
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de f ines  how con t ro l  pos i t i ons  are  t o  be operated and i s  supplemented by 
i t y  OPS, es tab l ished by the  f a c i l i t y  manager f o r  use by personnel a t  t he  
i t y .  

The Nat ional  OPS, which are mandatory, r e q u i r e  t h a t  c o n t r o l l e r s  a t  
t he  ground con t ro l  p o s i t i o n :  

1. Prepare o r  o b t a i n  a f l i g h t  progress s t r i p .  

2. Review t h e  f l i g h t  p r o g r e s s  s t r i p  f o r  requ i red  
in format ion .  

3. Revise f l i g h t  progress in format ion  i f  discrepancies are  
detected. 

4. Mark the  f l i g h t  progress s t r i p ,  t o  inc lude "The 
designator  f o r  t he  departure p o i n t  on the  runway when an 
a i r c r a f t  w i l l  depart  from a p o i n t  o ther  than t h a t  
designated as the  standard opera t ing  procedure f o r  t h a t  
runway. I' 

5. Forward the  f l i g h t  progress s t r i p  t o  the  appropr ia te  
p o s i t i o n .  

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

1.17.3 

1.17.4 

1.17.5 

headset. 

Excerpt From Skywest Me t ro l i ne r  Checkl is t ,  Standard Operat ing 
Procedures, J u 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 passenger b r i e f i n g  du r ing  
t a x i .  The passenger b r i e f i n g  can be accomplished a t  any t ime 
p r i o r  t o  t a x i i n g  by e i t h e r  crewmember as long as one 
crewmember being o f f  the  r a d i o  w i l l  no t  jeopardize sa fe ty  
dur ing  t a x i  i n  and around -congested areas o r  the  a b i l i t y  t o  
mainta in c lose 1 i s t e n i n g  watch t o  ATC.13 

Excerpt From Skywest Operations Manual, Company/ATC Operat ing 
P o l i c y  P a r t  111, Page 2.60, June 25, 1989 

I tem 2.b. P i l o t s  are cautioned t o  be extremely v i g i l a n t  i n  
main ta in ing  proper l i s t e n i n g  watch o f  proper ATC frequencies. 

Use o f  Headsets by Skywest F l i gh tc rew Personnel 

Skywest f l i g h t c r e w s  are requ i red  t o  purchase an FAA-approved 
The a i r l i n e  does <not  have a s p e c i f i c  p o l i c y  addressing the  use o f  

headsets. However, company representa t ives  r e p o r t  t h a t  because o f  t he  

^ 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 l t h  an  
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  by  t h e  creumember  

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  " o n "  a t  t h e  a p p r o p r i a t e  t i m e .  



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

1.17.6 Skywest Air1 ines Pol icy Concerning the Use of ~ e t r o l  iner External 
Lighting 

Mention of exterior lights is contained in the Before Takeoff 
Expanded Checklist Page 18, of the standard operating procedures (SOP), 
dated July 1, 1988, under the subheading titled "Takeoff Procedures" states 
"When takeoff clearance has been received the last four items of the Before 
Takeoff Check1 ist will be accornpl ished and the check1 ist announced complete. 

The four items are: 

Transponder/encoder . . . . . . . .  On F/o 
Bleed Air.. . . . . . . . . . . . . . .  Off F/0 

. . . . . . . . . .  Speed Levers.. .High PF [Pilot Flying] 
'Ignition Mode Switches. .. .Set CP 

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

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

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

External Lights to include Rotating Beacon, Navigation, Taxi 
and on Metro1 iners. Recognition Lights will be illuminated, 
and the Passenger Cabin Interior Lights will also be 
Illuminated. You are, however, expected to use your good 
judgement in use of Recognition and Taxi Lights to avoid 
bl i ndi ng oncoming Aircraft , Vehicles , and/or ramp people. 

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

1.17.7 Skywest Use of Intersection. Takeoffs 

The Skywest Metroliner Operations Manual, Part 3, Chapter 6A, 
Page 2.41, dated March 25, 1988, entitled "Flight Crew Operating Policy," 
authorizes intersection takeoffs at LAX provided there is 6,000 feet or more 
of runway remaining. 



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. Upon receipt and 
acknowledgement of a clearance to taxi onto a runway, flightcrews align the 
airplane on the runway center1 ine 

1.17.8 Skywest Air1 ines ATC Communication Procedures 

The chief pilot for Skywest stated that the airline subscribes to 
the phrase01 ogy 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 (FON) 

The FOM contains numerous passages on procedures and techniques for 
collision avoidance. The subject is primarily addressed from the perspective 
of 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. 

FOM Reference Section 3-37-1, July 20, 1990 
DESCENT 
LANDING LIGHTS 
Inboard landing lights should be used particularly during 
times of reduced visi bil i ty below 10,000 feet for traffic 
avoidance. Outboard, taxi, wing and runway turnoff 1 ights 
should normally be OFF. 

LOGO LIGHTS (if installed) 
LOGO lights should normally be turned ON below 10,000 feet at 
night, unless operating in IMC [instrument meteorological 
conditions]. 

FOM Reference Section 8-5-1, July 29, 1988 
COLLISION AVOIDANCE 
"SEE AND AVOID" CONCEPT 
The flight rules prescribed in Part 91 of the Federal Aviation 
Regulations set forth the concept of "See and Avoid." This 
concept requires that vigilance shall be maintained at all 
times, by each person operating an aircraft, regard1 ess of 
whether the operation is conducted under Instrument Flight 
Rules (IFR) or Visual Flight Rules (VFR). 



FOM Reference Sect ion 8-5-2, J u l y  29, 1988 
VISUAL SCANNING (cont 'd) 
Visual  search a t  n i g h t  depends almost e n t i r e l y  on per iphera l  
v i s i o n .  I n  order  t o  perceive a  very dim l i g h t e d  ob jec t  i n  a  
c e r t a i n  d i r e c t i o n ,  t he  p i l o t  should not  l o o k  d i r e c t l y  a t  t h e  
ob jec t ,  b u t  scan the  area adjacent t o  it. Short stops, o f  a  
few seconds, i n  each scan w i l l  he lp  t o  de tec t  the  l i g h t  and 
i t s  movement. Lack o f  br ightness and c o l o r  con t ras t  i n  
daytime and c o n f l i c t i n g  ground l i g h t s  a t  n i g h t  increase the  
d i f f i c u l t y  o f  de tec t i ng  other  a i r c r a f t .  

1.17.10 Excerpt From t h e  USAi r B737-300/400 P i  1  ot 's  Operat ing Handbook 
(POH 1 
POH Reference Sect ion 3-5-1, Dated December 14, 1990 
PILOT SEAT ADJUSTMENT 
Fasten the  seat b e l t  and shoulder harness. A d j u s t  t he  seat 
p o s i t i o n  w i t h  the  appropr iate c o n t r o l s  t o  ob ta in  the  optimum 
eye reference pos i t i on .  Use the  handhold above the  forward 
window t o  a s s i s t .  The co r rec t  eye reference p o s i t i o n  i s  
es tab l ished when the  topmost f l i g h t  mode annunciators are j u s t  
i n  view below the g l a r e  sh ie ld  and a t  the  same time, a  s l i g h t  
amount o f  t he  a i r c r a f t  nose s t r u c t u r e  i s  v i s i b l e  above the  
forward 1  ower window s i  11 i 

POH Reference Sect ion 18-75-2, Dated J u l y  28, 1989 
NORMAL LANDING (cont 'd)  
APPROACH 
The aiming p o i n t  should be approximately 1,000 f e e t  down the  
runway. Frequently cross check s i n k  ra te ,  p i t c h  a t t i t u d e ,  and 
v i s u a l  p o s i t i o n  o f  t he  1,000 f o o t  touchdown t a r g e t  t o  main ta in  
a i rp lane  i n  the  approach s l o t .  

1.17.11 USAir Radio Communication Phraseology and Techniques 

USA i r ' s  1  i t e r a t u r e  on r a d i o  communication phraseology and 
techniques p a r a l l e l s  t h e  in format ion  contained i n  the  AIM. The a i r 1  ine 's  
pub l i ca t i ons  do n o t  conta in  s p e c i f i c  language t h a t  addresses the  need f o r  
p i l o t s  t o  be v i g i l a n t  i n  mainta in ing a  proper l i s t e n i n g  watch o f  ATC 
frequencies. 

1.17.12 Use o f  Headsets Versus Overhead Cockpit  Speakers 

USAir does not  have a  formal p o l i c y  on f l i g h t c r e w  use o f  headsets 
ins tead o f  overhead cockp i t  speakers. The a i r l i n e ' s  Senior D i r e c t o r  of 
Qua1 i t y  Assurance and F l  i g h t  Safety stated t h a t  f l  ightcrews are  encouraged t o  
wear headsets and t h a t  t o  the  best  o f  h i s  knowledge n e a r l y  a11 o f  them do, 
e s p e c i a l l y  f l i g h t c r e w s  assigned t o  Boeing a i r c r a f t .  



1.17.13 The Airman's I n f o r m a t i o n  Manual (AIM) 

The AIM i s  pub l i shed  by t h e  FAA, Department of  T r a n s p o r t a t i o n .  The 
AIM i s  t h e  o f f i c i a l  gu i de  t o  bas i c  f l i g h t  i n f o r m a t i o n  and ATC procedures.  

The AIM does n o t  c o n t a i n  i n f o r m a t i o n  on communication procedures 
f o r  m i d f i e l d / i n t e r s e c t i o n  runway depar tu res  o r  s p e c i f i c  language on t h e  need 
f o r  p i l o t s  t o  be v i g i l a n t  i n  m a i n t a i n i n g  a  p rope r  l i s t e n i n g  watch o f  ATC 
f r equenc ies  f o r  i n f o r m a t i o n  t h a t  may a f f e c t  t h e  s a f e t y  o f  f l i g h t .  

The f o l l o w i n g  i n f o r m a t i o n  was excerp ted  f rom t h e  December 13, 1990, 
i s s u e  o f  AIM: 

1. Chapter 4. A i r  T r a f f i c  Con t ro l  S e c t i o n  2. Radio 
Communication Phraseology and Techniques. 4-190. General .  
Paragraph b.  

The s i n g l e ,  most impo r tan t  though t  i n  p i l o t - c o n t r o l l e r  
communications i s  unders tanding.  It i s  e s s e n t i a l ,  t h e r e f o r e ,  
t h a t  p i 1  o t s  acknowledge each r a d i o  communication w i t h  ATC by 
u s i n g  t h e  a p p r o p r i a t e  a i r c r a f t  c a l l  s i gn .  B r e v i t y  i s  
impo r tan t ,  and c o n t a c t s  should  be kep t  as b r i e f  as poss ib l e ,  
b u t  t h e  c o n t r o l l e r  must know e x a c t l y  what you can do b e f o r e  he 
can p r o p e r l y  c a r r y  o u t  h i s  c o n t r o l  d u t i e s .  And you, t h e  
p i l o t ,  must know e x a c t l y  what he wants you t o  do. S ince  
conc i se  phraseology may n o t  always be adequate, use whatever  
words a r e  necessary t o  g e t  you r  message across.  

2.  S e c t i o n  3. A i r p o r t  Operat ions.  4-230. Paragraph a.  

I n  o r d e r  t o  enhance a i r p o r t  c a p a c i t i e s ,  reduce t a x i i n g  
d i s t ances ,  m in im ize  depa r t u re  de lays,  and p r o v i d e  f o r  more 
e f f i c i e n t  movement o f  a i r  t r a f f i c ,  c o n t r o l l e r s  may i n i t i a t e  
i n t e r s e c t i o n  t a k e o f f s  as w e l l  as approve them when t h e  p i l o t  
reques ts .  I f  f o r  any reason a  p i l o t  p r e f e r s  t o  use a  
d i f f e r e n t  i n t e r s e c t i o n  o r  t h e  f u l l  l e n g t h  o f  t h e  runway o r  
d e s i r e s  t o  o b t a i n  t h e  d i s t a n c e  between t h e  i n t e r s e c t i o n  and 
t h e  runway end, HE I S  EXPECTED TO INFORM ATC ACCORDINGLY. 
(Emphasis i n  o r i g i n a l )  
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2. ANALYSIS : 

2.1 General 

Both the  USAir and Skywest f l  ightcrews were c e r t i f i e d  and t r a i n e d  
f o r  t h e i r  du t i es .  The Safety Board d i d  n o t  d iscover any phys io log i ca l  
f a c t o r s  o r  unusual cockp i t  d i s t r a c t i o n s  t h a t  precluded e i t h e r  f l i g h t c r e w  from 
hear ing  a i r  t r a f f i c  clearances as they were t ransmi t ted  from the  con t ro l  
tower. I n  add i t ion ,  t he  Safety Board does n o t  be l i eve  t h a t  any 
phys io log i ca l  f ac to rs  o r  unusual cockp i t  d i s t r a c t i o n s  were present  t h a t  
prevented t h e  USAir f l i g h t c r e w  from seeing the  Skywest a i rp lane  on the  
runway. 

t h e i r  du 
s t a f f i n g  
d i s a b i l  i 
l e v e l  on 

A l l  FAA ATC personnel were t ra ined ,  c e r t i f i e d ,  and q u a l i f i e d  f o r  
t i e s  i n  accordance w i t h  the  app l icab le  d i r e c t i v e s .  The con t ro l  tower 

was considered adequate. There were no apparent phys io log i ca l  
t i e s  t h a t  detracted from t h e i r  a b i l i t y  t o  perform a t  an acceptable 

t h e  evening o f  the accident.  

The a i r  t r a f f i c  volume i n  t h e  Los ~ n g e l e s  area du r ing  t h e  timeframe 
o f  t he  accident  was moderate. The workload was normal. There were no f l ow  
c o n t r o l  o r  gate ho ld  procedures i n  e f fec t ,  a t  LAX. 

Both the  USAir and Skywest f l  ightcrews were fami l  i a r  w i t h  t h e  
a i r p o r t  a r r i v a l  and departure procedures, runway 1  ayout, .and t a x i  way routes.  
Likewise, LAX ATC personnel were f a m i l i a r  w i t h  the  operat ions o f  USAir and 
Skywest A i r 1  ines. From experience, the  c o n t r o l l e r s  expected commuter 
a i rp lanes depart ing from the  no r th  runway complex t o  request m i d f i e l d  
departures e i t h e r  from runway 24 l e f t  o r  24 r i g h t .  

Weather cond i t ions  were w e l l  above the  c r i t e r i a  f o r  VFR. I n  
postaccident  in terv iews,  n e i t h e r  the s u r v i v i n g  f l i g h t  crewmember o f  USA1493 
nor  the  a i r  t r a f f i c  c o n t r o l l e r s  i d e n t i f i e d  environmental- f a c t o r s  as a  
c o n s t r a i n t  t o  the  normal performance o f  t h e i r  du t i es .  

The physical  evidence on the  sur face of runway 24 l e f t  a t  t he  
i n t e r s e c t i o n  o f  taxiway 45 and t h e  witness marks on the  surfaces and 
s t r u c t u r e  o f  both a i rp lanes ind i ca ted  t h a t  t h e  c o l l i s i o n  occurred on a  runway 
t h a t  was t h e  r e s p o n s i b i l i t y  o f  t he  LC2. 

2.2 A i r  T r a f f i c  

A f t e r  the  crew o f  SKW5569 had received the  f l i g h t  p lan  clearance 
from the  c o n t r o l l e r  a t  Clearance De l i ve ry  i n  accordance w i t h  l o c a l  procedure, 
t he  f l i g h t  s t r i p  f o r  t he  f l i g h t  was forwarded d i r e c t l y  t o  the  LC2 p o s i t i o n .  
Because the  boarding gates f o r  Skywest A i r l i n e s  are on the  south s ide  o f  t he  
a i r p o r t  a t  te rmina l  6, t he  f l  ightcrew received i n i t i a l  t a x i  i n s t r u c t i o n s  from 
the  G C 1  (south complex) ground c o n t r o l l e r .  Due t o  the  northeastbound rou te  
o f  f l i g h t ,  t h e  a i rp lane  was c leared t o  proceed t o  the  no r th  rou te  v i a  taxiway 
48 and made i n i t i a l  contact  w i t h  the  GC2 (no r th  complex) ground c o n t r o l l e r  a t  
t he  appropr ia te  changeover p o i n t .  The f l i g h t c r e w  was then i n s t r u c t e d  t o  t a x i  
t o  runway 24 l e f t .  



I n  an e f f o r t  t o  reduce workload a t  t he  ground c o n t r o l  p o s i t i o n ,  LAX 
ATC procedures d i d  n o t  spec i fy  t h e  use and handl ing o f  f l i g h t  progress 
s t r i p s  a t  t h a t  pos i t i on .  As a  r e s u l t ,  a i r c r a f t  could request  i n t e r s e c t i o n  
departures d i r e c t l y  from the  1  ocal con t ro l  1  e r .  The ground c o n t r o l l e r  was 
thereby re1 ieved from c o o r d i n a t i n g  w i t h  the  l o c a l  c o n t r o l l e r  and marking 
f l i g h t  progress s t r i p s  accordingly.  Although intended t o  reduce t h e  ground 
c o n t r o l l e r ' s  workload, the  procedures e l im inated redundancies t h a t  w e r e b u i l t  
i n t o  the  system and increased the  l o c a l  c o n t r o l l e r ' s  workload. Without the  
f l i g h t  progress s t r i p  in format ion ,  the  l o c a l  c o n t r o l l e r  was requ i red  t o  
determine the  f l i g h t c r e w  i n t e n t i o n s  and r e l y  on memory and observat ions o f  
a i r c r a f t  moving on the  ground t o  i d e n t i f y  and t r a c k  the  progress o f  a i r c r a f t  
under h is /her  c o n t r o l .  I f  a  c o n t r o l l e r  i s  unable t o  r e c a l l  such d e t a i l s  o r  
unable t o  observe o r  recognize an a i r c r a f t ,  however b r i e f l y ,  t he  poss ib i  1  i t y  
o f  e r r o r  i s  g r e a t l y  increased. 

A rev iew o f  t he  communications t r a n s c r i p t  o f  t h e  LC2 p o s i t i o n  
provided the  f o l l o w i n g  i n s i g h t  regarding a  previous a i rp lane 's  request f o r  an 
i n t e r s e c t i o n  t a k e o f f :  When SKW246 advised, "two f o r t y  s i x  w i l l  take f o r t y  
seven," t he  response, "ho ld  there," i nd i ca ted  t h a t  she was aware o f  t h i s  
p a r t i c u l a r  a i r c r a f t '  s  p o s i t i o n .  This awareness i s  again apparent when she 
asked the  f l i g h t c r e w  o f  SKW246, "...you s t i l l  ho ld ing  sho r t  o f  f o r t y  seven?" 
When she received an a f f i r m a t i v e  response, she advised the  f l ightcrew, 
"you're next," i n d i c a t i n g  her i n t e n t i o n  t o  take s p e c i f i c  a c t i o n  w i t h  t h i s  
f l i g h t  a f t e r  t h e  departure of USA23, which she had j u s t  c leared f o r  t a k e o f f  
on runway 24 l e f t .  

On i t s  i n i t i a l  r a d i o  contact  w i t h  the  LC2 a t  1803:38, the  
f l i g h t c r e w  o f  SKW5569 advised, " a t  f o r t y  f i v e  we'd l i k e  t o  go from here i f  we 
can." I n  l a t e r  testimony, she s ta ted  t h a t  she d i d  not  hear the  " a t  f o r t y  
f i v e  p o r t i o n  o f  t h e  transmission." The Safety Board i s  unable t o  determine 
conc lus ive ly  whether the  LC2 heard the  f l i g h t c r e w  o f  SKW5569 s t a t e  t h a t  they 
wished t o  depart,  " a t  f o r t y - f i v e . "  However, subsequent t ransmissions by LC2 
i n d i c a t e  t h a t  she was b r i e f l y  aware o f  SKW5569's presence on runway 24 l e f t  
a t  i n t e r s e c t i o n  45. A t  1804:44, she c leared the  f l i g h t c r e w  o f  SKW5569, " t a x i  
i n t o  p o s i t i o n  and ho ld  runway two fou r  l e f t ,  t r a f f i c  w i l l  cross downf ie ld."  
A t  1805:02 she c leared t h e  f l i g h t c r e w  o f  SWA725, " t a x i  up t o  and h o l d  shor t  
o f  24 l e f t ,  . . y o u ' l l  f o l l o w  the  Me t ro l i ne r . "  The M e t r o l i n e r  r e f e r r e d  t o  i n  
t h i s  i n s t r u c t i o n  must have been SKW5569. Th is  t ransmission author ized 
SWA725, a  B-737 t o  come up t o  the  a c t i v e  runway. The t ransmission cou ld  not  
have been intended f o r  another Met ro l iner ,  (WW5072) which was ho ld ing  shor t  
on taxiway Uniform. Such an i n s t r u c t i o n  t o  WW5072 would have pos i t ioned 
SWA725 i n  f r o n t  o f  t he  a i r c r a f t  t h a t  i t  had j u s t  been i n s t r u c t e d  t o  f o l l o w .  
I n  add i t i on ,  her  t ransmission t o  the  f l i g h t c r e w  o f  WW5006, " t r a f f i c  w i l l  ho ld  
i n  pos i t i on , "  i nd i ca tes  t h a t  as l a t e  as 1805:16 she cont inued t o  be aware 
t h a t  SKW5569 was on the  runway. 

Between 1804:11 and 1804:52, the  LC2 made f o u r  t ransmissions i n  an 
attempt t o  c l e a r  WW5006 across 24 l e f t .  A t  1805:09 communication w i t h  WW5072 
was rees tab l ished.  Her repeated attempts t o  communicate w i t h  the  f l i g h t c r e w  
of WW5006 generated add i t i ona l  workload, and subsequent unnecessary and 
extraneous conversat ion w i t h  them created a  d i s t r a c t i o n .  The r e s u l t a n t  
e f fec t  on her i s  ev ident  from t h e  f a c t  t h a t  a t  one p o i n t  she i d e n t i f i e d  the  



f l i g h t c r e w  o f  WW5006 as "Sundance 518," an a i r c r a f t  t h a t  she had c leared t o  
the  south complex (runway 25 r i g h t )  almost 4 1/2 minutes e a r l i e r .  The Safety 
Board be l ieves  t h a t  du r ing  her communication w i t h  WW5006, the  LC2 became 
preoccupied and f o r g o t  t h a t  SKW5569 was on the  runway. 

Her attempts t o  c o r r e c t  the  s i t u a t i o n  appear t o  be confused a f t e r  
1806:08 when the  f l i g h t c r e w  o f  WW5072 c a l l e d  f o r  t a k e o f f .  The LC2 
immediately asked the  f l i gh tc rew,  "you a t  f o r t y  seven o r  f u l l  length?" 

Instead o f  consider ing the  rami f ica t ions  o f  the  f l  ightcrew's 
response t o  her query, "we're f u l l  length," she i n i t i a t e d  and p a r t i c i p a t e d  i n  
a search f o r  t he  WW5072 f l i g h t  progress s t r i p .  Th is  s i t u a t i o n  created 
another d i s t r a c t i o n  t h a t  took her away from her du ty  t o  scan the  runway. I f  
the  f l i g h t  progress s t r i p  had been a t  the  LC2 pos i t i on ,  t h i s  d i v e r s i o n  o f  
a t t e n t i o n  would not  have occurred. 

As a r e s u l t  o f  the  demanding workload and a l a c k  o f  o the r  memory 
a ids  such as the  progress s t r i p ,  she subsequently " f o r g o t "  t h a t  SKW5569 was 
on t h e  runway and m i s i d e n t i f i e d  WW5072 f o r  SKW5569. Observing the  
Me t ro l i ne r ,  which she now thought was SKW5569, t a x i i n g  i n  f r o n t  o f  her on 
Uniform, she developed a mental p i c t u r e  and a reasonable expectat ion t h a t  t he  
runway was c l e a r  and issued the  land ing clearance t o  t h e  f l i g h t c r e w  o f  
USA1493. She t e s t i f i e d  t h a t  f o l l o w i n g  the  accident,  and a f t e r  she was 
re1 ieved from t h e  operat ing p o s i t i o n ,  she returned t o  t h e  tower cab o f  her 
own v o l i t i o n  because: 

"I r e a l i z e d  the re  was something wrong. I went back over t o  
l o c a l  c o n t r o l  t o  f i n d  out, ask him what s t r i p s  he had i n  f r o n t  
o f  him. ..I sa id  see i f  you can f i n d  Skywest 569 I went t o  
the  ground con t ro l  and I said  see i f  you ' re  i n  contact  w i t h  
Skywest 569. I went t o  the  supervisor and I t o l d  her, I sa id  
t h i s  i s  what I be1 ieve  USAir h i t  . "  
The Safety Board be l ieves  t h a t  t he  LC2's performance was r e l a t e d  t o  

f a c i l i t y  procedures i n  p lace a t  LAX on the  date o f  the  accident  t h a t  d i d  not  
a l l ow  f o r  lapses i n  judgment and decisionmaking and removed human 
performance redundancies. The LC2 was requ i red  t o  assume f u l l  r e s p o n s i b i l i t y  
f o r  s t r i p  marking and p o s i t i o n  determinat ion, i n  a d d i t i o n  t o  departure and 
a r r i v a l  sequencing. As a r e s u l t ,  these dut ies ,  i n  a d d i t i o n  t o  working a 
combined p o s i t i o n  (he1 i c o p t e r  cont ro l  ) and performing the  coord inat ion  
r e s p o n s i b i l i t i e s  t o  operate t h a t  pos i t i on ,  created a s i t u a t i o n  t h a t  was 
abnormally burdensome f o r  the  LC2 t o  respond t o  successfu l ly .  As the  
workload increased, she i n i t i a l l y  f o rgo t  about and then subsequently 
m i s i d e n t i f i e d  SKW5569. The compel 1 i n g  d i s t r a c t i o n s  of her concern over the  
l a c k  o f  communication w i t h  t h e  f l  ightcrew o f  WW5006 and he r  unt imely search 
f o r  t he  f l i g h t  progress s t r i p  o f  WW5072 l e d  t o  t h i s  accident.  

The Safety Board was unable t o  determine i f  t h e  use o f  t he  ASDE, 
i f  i t  had been i n  service, would have prevented t h i s  accident .  Given the  
sequence o f  events, even i f  she had inc luded a normal scan o f  the  ASDE i n  her 
a c t i v i t i e s ,  she would not  have had a reason f o r  scanning the  ASDE 
s p e c i f i c a l l y  i n  the  area o f  taxiway 45 i f  she had f o r g o t t e n  about the 



a i r c r a f t  o r  i f  she be l ieved the  a i r c r a f t  was on taxiway Uniform. The 
v i s i b i l i t y  t h a t  p reva i l ed  on the n i g h t  o f  t h e  accident  requ i red  on ly  t h a t  t he  
ASDE be used as a  t o o l  t o  conf i rm v i sua l  observat ions. As a  p a r t  o f  normal 
s i t u a t i o n a l  awareness, both the  BRITE and the  ASDE are fac to red  i n t o  a  
c o n t r o l l e r ' s  normal scan. However, under v i s u a l  condi t ions,  t he  c o n t r o l l e r ' s  
pr imary focus i s  on the  v i sua l  observat ion o f  t he  a i r p o r t  environment. 

The Safety Board remains concerned t h a t  the  ASDE a t  t h e  LAX tower 
has an extensive h i s t o r y  o f  f a i l u r e  and be l ieves  t h a t  spec ia l  e f f o r t s  must be 
made t o  ensure t h a t  t h i s  equipment i s  maintained t o  the  h ighest  s t a t e  o f  
opera t iona l  readiness. The Safety Board i s  aware t h a t  because t h i s  
p a r t i c u l a r  equipment i s  unique t o  LAX, t h e  f a c i l i t y  must r e l y  on l i m i t e d  
resources outs ide  the  agency t o  prov ide  p a r t s  and o ther  hardware. I n  
test imony a t  a  p u b l i c  hear ing conducted by the  Safety Board a t  D e t r o i t ,  
Michigan, from A p r i l  18 t o  23, 1991, i t  was learned t h a t  t he  FAA's schedule 
f o r  t he  ASDE-3 had s l ipped and t h a t  d e l i v e r y  o f  t h i s  equipment w i l l  no t  take 
p lace as soon as was o r i g i n a l l y  a n t i c i p a t e d  I n  add i t i on ,  t he  A i r p o r t  
Movement Area Safety System software, which w i l l  prov ide c o n t r o l l e r s  w i t h  
aural  and v i s u a l  a1 e r t s ,  has developed techn ica l  d i f f i c u l t i e s  t h a t  may delay 
the  implementation schedule f u r t h e r .  The Safety Board encourages the  FAA t o  
prov ide  the  resources necessary t o  main ta in  the  cu r ren t  ASDE a t  LAX u n t i l  the 
ASDE-3 i s  ava i l ab le .  

The FAA' s  Operat ional Pos i t i on  Standards, 7220.2, were developed 
du r ing  the  mid-1980's. The o r i g i n a l  o rder  was superseded by e d i t i o n  7220.2A 
(Nat ional  OPS). The purpose o f  the  document i s  t o  prov ide  d e t a i l e d  guidance 
on how operat ions should be conducted a t  t he  d i f f e r e n t  p o s i t i o n s  and t o  
standardize, "how the j o b  i s  t o  be done." The order  s tates,  " t h i s  order  
conta ins Nat ional  OPS t h a t  apply t o  a11 f a c i l i t i e s  and i n s t r u c t i o n s  t h a t  
s h a l l  be used t o  w r i t e  the  F a c i l i t y - l e v e l  OPS." 

As i t  pe r ta ins  t o  f a c i l i t y  r e s p o n s i b i l i t i e s ,  t he  Nat ional  OPS 
s ta te ,  "The A i r  T r a f f i c  Manager sha l l  be responsib le f o r  ensuring t h a t  t he  
requirements o f  t h i s  handbook are  met i n  the  f a c i l i t y . "  

Paragraph 3-7, o f  the Order e n t i t l e d  "Modi f i ca t ions  t o  the  Nat ional  
OPS Proh ib i ted , "  s tates,  "The Nat ional  OPS s h a l l  n o t  be modi f ied  when 
i n c l u d i n g  t h e  d e t a i l s  t o  produce the  F a c i l  i t y - l e v e l  OPS." The supplemental 
p o r t i o n  o f  t h e  Nat ional  OPS e n t i t l e d ,  "Fac i l  i t y  Level Deta i ls f 'Yensures  t h a t  
a l l  o f  t h e  l o c a l  d e t a i l s  requ i red  t o  complete a  pa r t i cu la fs tep  i n  the  OPS 
procedure a re  included. For example, i f  coordinat ion'  was requ i red  t o  
complete a  s tep o u t l i n e d  i n  the Nat ional  OPS, the  fac i l - i t y  would note t h i s  
s tep as, "Ca l l  Los Angeles TRACON v i a  GP376 voice l i n e ;  use GP404 l i n e  as a  
backup . " 

The Nat ional  OPS s t a t e  "The requ i red  F a c i l  i t y - l e v e l  D e t a i l s  s h a l l  
be added, where s o  i n s t r u c t e d  i n  the  Nat ional  OPS-, such t h a t  t he  sequences o f  
procedural steps g iven i n  t h e  Nat ional  OPS are  not  a l t e r e d  by t h e  add i t ions . "  
The order  cont inues, " I f  t he  A i r  T r a f f i c  Manager author izes add i t i ons  t o  the  
F a c i l i t y - l e v e l  OPS, the  add i t i ons  s h a l l  be made i n  such a  way t h a t  the  
elements, func t ions ,  and procedural steps requ i red  by the  Nat ional  OPS are 



not modified o r  deleted, and the required sequences o f  procedural steps are 
not a1 tered. 'I 

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

The Facility OPS for the LAX GC position stated, "strips are not 
required." Testimony received from the previous facility manager, who is 
currently the Assistant Division Manager of the Air 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 t o  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 determine,, independently, the sequence for flight strip 
processing. If this rationale was followed to its conclusion, it would 
render the FAA's attempt to standardize operations in all ATC facilities 
moot. 

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 as used in the Handbook, the 
word "shall" o r  an action verb in the imperative sense means a procedure 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 
responsibility for operations on the airport surface. The procedures in 
effect at LAX at the time o f  the accident allowed taxiing aircraft 
flightcrews to randomly communicate with LC on the tower frequency, 
precluding advance notification from the GC. The LC was then required to 
select the flight progress strip and determine the aircraft's position on the 
airport. The Safety Board believes that the intent of the National OPS, 
which requires the flow o f  flight strip information from position to 
position, is to distribute the workload and incorporate redundancies, such as 
strip marking, t o  confirm 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 



response was, "I don't  be l i eve  so, no." Despite FAA testimony, the  Safety 
Board concludes t h a t  Ã¿ th LAX ATC tower was n o t  i n  compliance w i t h  the  
Nat ional  OPS Order. 

The search f o r  the  f l i g h t  progress s t r i p  f o r  WW5072 should not  have 
occurred a t  t he  CD p o s i t i o n  and should n o t  have taken t h e  LC2 away from her 
r e s p o n s i b i l i t i e s  o f  separat ing a i r c r a f t .  I f  the  GC had been " i n  the  loop" 
when t h e  f l i g h t c r e w  o f  WW5072 requested t h e i r  t a x i  clearance, the  GC would 
not  have had t h e  f l i g h t  progress s t r i p  f o r  the  a i r c r a f t .  As a r e s u l t ,  the  GC 
would have been requ i red  t o  coordinate w i t h  the  CD pos i t i on ,  and the  issue o f  
t he  misplaced f l i g h t  s t r i p  might have been resolved i n  a t i m e l y  fashion.  

The Safety Board be l ieves  t h a t  t he re  i s  no e x i s t i n g  automated 
moni to r ing  system on which a tower can r e l y  t o  ensure t h a t  human performance 
e r r o r s  w i l l  always be detected Un l ike  radar  c o n t r o l l e r s ,  who have c o n f l i c t  
and minimum safe a1 t i t u d e  a l e r t i n g ,  o r  most a i r  c a r r i e r  f l  ightcrews, who have 
ground p r o x i m i t y  and t r a f f i c  c o n f l i c t  a l e r t i n g ,  l o c a l  and ground c o n t r o l l e r s  
must r e l y  almost t o t a l l y  on t h e i r  eyes, ears and memory t o  perform t h e i r  
du t i es .  The expecta t ion  t h a t  c o n t r o l l e r s  can perform f o r  any l eng th  o f  t ime 
w i thou t  e r r o r  i s  unwarranted I n  add i t ion ,  t he  FAA's expectat ion o f  
f lawless human performance i s  u n r e a l i s t i c  i n  r a p i d l y  changing and dynamic 
environments t h a t  e x i s t  a t  a i r p o r t s  such as LAX. Therefore, t he  Safety Board 
be l ieves  t h a t  any j o b  a ids  and procedures, such as s t r i p  marking and f l i g h t  
s t r i p  forwarding, which are designed t o  improve each tower c o n t r o l l e r ' s  
performance, should be adopted and emphasized, repeatedly, u n t i l  o the r  
independent, automated systems become ava i l ab le .  The Safety Board a l so  
be1 ieves t h a t  procedural redundancy through the  use o f  tower cab 
coordinators,  l o c a l  a s s i s t  c o n t r o l l e r s  and ground con t ro l  ass is tan ts ,  who can 
prov ide a "second set  o f  eyes and ears," should be u t i l i z e d  t o  the  maximum 
ex ten t  possib le,  espec ia l l y  when t r a f f i c  cond i t ions  warrant t h a t  such an 
a d d i t i o n a l  p o s i t i o n  be manned. 

I n  t h e  af termath o f  t he  accident  a t  t he  A t lan ta  H a r t s f i e l d  
I n t e r n a t i o n a l  A i r p o r t ,  i n v o l v i n g  a B-727 and a Beech King A i r  t h a t  c o l l i d e d  
on the  runway, t h e  Safety Board concluded t h a t  the  cause o f  t he  accident  was, 
" the  f a i l u r e  o f  the  FAA t o  provide a i r  t r a f f i c  con t ro l  procedures t h a t  
adequately take i n t o  account those occasional lapses i n  performance t h a t  must 
be expected." The Safety Board be l ieves  t h a t  t he  circumstances o f  the  Los 
Angel es runway i n c u r s i o n  underscore the  need t o  recognize, acknowledge, and 
take i n t o  account those lapses i n  performance. The designers and operators 
of complex systems, such as the  ATC system, who f a i l  t o  f u l l y  implement 
requ i red  design fea tures  and opera t ing  procedures, and who a l l ow  a s i n g l e  
i n d i v i d u a l  t o  assume t h e  f u l l  burden f o r  s a f e t y - c r i t i c a l  operat ions, must 
share r e s p o n s i b i l i t y  f o r  occasional human performance e r ro rs .  The Safety 
Board be l ieves  t h a t  FAA adherence t o  the  Nat ional  OPS would have provided 
the  redundancy t h a t  could have prevented t h i s  accident.  

The Safety Board was concerned about in formal  repo r t s  regarding t h e  
p o s s i b i l i t y  o f  t h e  Nat ional  OPS being abol ished. As a r e s u l t ,  on J u l y  23, 
1991, Safety Board and FAA s t a f f  met t o  d iscuss the  Nat ional  OPS. During 
t h i s  meeting, Safety Board s t a f f  learned t h a t  t he  FAA had formed an ad hoc 
group t o  rev iew and determine what changes o r  mod i f i ca t i ons  should be made t o  



t he  Nat ional  OPS. Safety Board s t a f f  was informed by the  group leader  t h a t  
t h e i r  rev iew had determined t h a t  the most probable course o f  a c t i o n  would be 
t o  cancel t h e  e x i s t i n g  Nat ional  OPS order  and t o  incorpora te  po r t i ons  i n t o  
the  FAA A i r  T r a f f i c  Control  Handbook, 7110.65F. Th is  determinat ion was made 
as a  r e s u l t  o f  a  survey conducted a t  several  ATC f a c i l i t i e s  which had 
responded t h a t  the  Nat ional  OPS was d i f f i c u l t  t o  r e v i s e  and maintain, and 
t h a t  p o r t i o n s  o f  t h e  Nat ional  OPS were redundant t o  o the r  FAA orders. The 
Safety Board i s  concerned t h a t  t h i s  endeavor w i l l  d i l u t e  the  i n t e n t  o f  t he  
o r i g i n a l  Nat ional  OPS. The FAA's i n t e n t  i n  i ssu ing  the  Nat ional  OPS was t o  
standardize operat ions i n  a l l  a i r  t r a f f i c  c o n t r o l  f a c i l i t i e s .  The Board 
be l ieves  t h a t  merging t h i s  order  w i t h  o ther  ATC opera t iona l  documents would 
be counterproduct ive t o  t h i s  i n t e n t .  

I n  view o f  t he  circumstances o f  t h i s  accident,  and other  recent  
accidents i nves t i ga ted  by the  Safety Board t h a t  have demonstrated human 
performance de f i c ienc ies ,  the  Safety Board be l ieves  t h a t  t he  FAA should 
rev iew and strengthen the  language i n  the  cu r ren t  Nat ional  OPS and r e t a i n  i t  
as a  separate, independent order .  The Safety Board a l so  be l ieves  t h a t  t h i s  
rev iew should determine the  adequacy of human performance redundancies 
c u r r e n t l y  c a l l e d  f o r  i n  the  Nat ional  Order. The Safety Board be l ieves  t h a t  
t he  rev iew should be conducted by the  FAA's Human Factors and A i r  T r a f f i c  
Serv ice s t a f f s  and t h a t  any r e s u l t a n t  recommendations, i f  feas ib le ,  should be 
incorporated i n t o  the  Nat ional  OPS. 

I n  add i t ion ,  the  Safety Board i s  aware t h a t  Chapters 5  through 10 
o f  the  Nat ional  OPS f o r  supervisory and con t ro l  1  e r - i  n-charge pos i t i ons  have 
not  been completed.. The Safety Board be l ieves  t h a t  t he  FAA should expedite 
the  development o f  these chapters and incorpora te  these standards i n t o  the  
Nat ional  OPS. 

The Safety Board notes t h a t  the  l o c a l  a s s i s t  p o s i t i o n  a t  LAX tower 
was not  contained i n  the  l o c a l  f a c i l i t y  OPS. The Safety Board be l ieves  t h a t  
t he  LAX tower management should r e v i s e  and implement, a t  t h e  e a r l i e s t  date, 
t he  l o c a l  f a c i l i t y  OPS so t h a t  they are i n  compliance w i t h  the  Nat ional  OPS. 

The FAA A i r  T r a f f i c  Service management's percept ion t h a t  LAX 
procedures contained s u f f i c i e n t  redundancies as provided by the  Nat ional  OPS 
may have been re in fo rced  f o l l o w i n g  a  f a c i l i t y  eva lua t ion  t h a t  was conducted 
from J u l y  24 through 28, 1989. The Safety Board i s  aware t h a t  these 
evaluat ions, which rev iew the  operat ional  and admin i s t ra t i ve  func t ions  o f  the  
f a c i l i t y ,  a re  designed t o  ensure adherence t o  Nat ional  d i r e c t i v e s .  A review 
o f  t h i s  eva luat ion  d isc losed t h a t  i t  d i d  n o t  i d e n t i f y  t h a t  essen t ia l  
redundancies were absent. 

A fo l lowup eva luat ion  from February 12 through 15, 1990, was 
conducted by observat ion, moni tor ing pos i t i ons ,  rev iew o f  ac t ions  taken t o  
c o r r e c t  i d e n t i f i e d  problems, and l i m i t e d  in terv iews.  Control  p o s i t i o n s  were 
monitored f o r  12 hours. Again, t h i s  eva luat ion  f a i l e d  t o  i d e n t i f y  t h a t  
essen t ia l  redundancies were absent. 

The Sa fe ty  Board's i nves t i ga t i ons  o f  previous accidents and 
inc iden ts  i n v o l v i n g  ATC de f i c ienc ies ,  a s  we l l  as i t s .  i nves t i ga t i ons  o f  ATC 



opera t iona l  e r ro rs ,  have been c r i t i c a l  o f  t he  FAA's sa fe ty  ove rs igh t  and 
q u a l i t y  assurance o f  t he  ATC system. For example, f o l l o w i n g  the  Safety 
Board's i nves t i ga t i ons  o f  a  ser ies  o f  operat ional  e r r o r s  a t  Chicago's O'Hare 
A i r p o r t  dur ing  1987, the  Safety Board issued Safety Recommendation A-88-90 t o  
the  FAA t h a t  urged the  establ ishment o f  an independent na t i ona l  d i v i s i o n  t h a t  
would be respons ib le  f o r  t he  qual i t y  assurance o f  the ATC system and t h a t  
would r e p o r t  d i r e c t l y  t o  the  Admin is t ra tor  o f  the  FAA. On November 4, 1988, 
the  FAA Admin is t ra tor  responded t o  t h i s  recommendation by s t a t i n g  t h a t  t he  
FAA had es tab l ished the  O f f i c e  o f  A i r  T r a f f i c  Evaluat ions and Analys is  t o  
per form the o v e r a l l  q u a l i t y  assurance func t i on  o f  t he  ATC system and tha t ,  by 
design, the  o f f i c e  was separate from o the r  elements o f  t h e  a i r  t r a f f i c  
o rgan iza t ion .  

Fol lowing the  Safety Board's i n v e s t i g a t i o n  o f  an opera t iona l  e r r o r  
t h a t  involved the  U.S. President 's  a i rp lane  dur ing  1988, the  Safety Board 
r e i t e r a t e d  i t s  Safety Recommendation A-88-157 s t a t i n g  t h a t  t he  n a t i o n a l  
q u a l i t y  assurance of the  ATC system, "would be b e t t e r  discharged by a  u n i t  
t h a t  had no a l leg iance t o  the  A i r  T r a f f i c  Service and repor ted  d i r e c t l y  t o  
the  FAA Admin is t ra tor . "  On December 8, 1988, the  Secretary o f  Transpor ta t ion  
moved the  a i r  t r a f f i c  q u a l i t y  assurance func t i on  from the FAA's Associate 
Admin is t ra tor  f o r  A i r  T r a f f i c  t o  the  newly created O f f i c e  o f  Q u a l i t y  
Assurance under the  Associate Admin is t ra tor  f o r  Av ia t i on  Safety. 

Fol lowing the  change o f  admin i s t ra t i on  i n  e a r l y  1989, t h e  newly 
appointed Secretary of Transportat ion informed senior  FAA o f f i c i a l s  t h a t  t he  
qual i t y  assurance program would be r e i n s t i t u t e d  w i t h i n  the  A i r  T r a f f i c  
Service. Concurrent ly,  t h e  FAA es tab l ished the  O f f i c e  of Safety Q u a l i t y  
Assurance t o  prov ide  sa fe ty  overs igh t  t o  opera t iona l  programs i n c l u d i n g  the  
A i r  T r a f f i c  Service. This o f f i c e  would r e p o r t  d i r e c t l y  t o  t h e  FAA 
Admin is t ra tor  The Safety Board c losed i t s  i n i t i a l  Safety Recommendation 
A-88-90 t o  the  FAA and c l a s s i f i e d  i t  "Superseded" by Recommendation A-89-41, 
which urged the  FAA t o  implement and prov ide adequate s t a f f  and funding f o r  
t h e  O f f i c e  o f  Safety Q u a l i t y  Assurance. On August 17, 1989, t h e  FAA 
Admin is t ra tor  informed the  Safety Board i n  response t o  t h i s  recommendation 
t h a t  t he  O f f i c e  o f  Safety Q u a l i t y  Assurance would provide q u a l i t y  assurance 
and sa fe ty  eva luat ion  o f  a c t i v i t i e s  t o  inc lude the  A i r  T r a f f i c  Service. He 
added t h a t  t h i s  o f f i c e  would " p a r t i c i p a t e  i n  program evaluat ions [and] 
independently analyze eva luat ion  repor ts ,  conduct i t s  own eva lua t ion  o f  t he  
t e c h n i c a l  and managerial aspects o f  those program areas, develop 
recommendations f o r  c o r r e c t i n g  d e f i c i e n c i e s  and a c t i v e l y  t r a c k  the  
implementation o f  the  recommendations." 

The Safety Board responded t o  the  FAA Admin is t ra tor  on January 22, 
1990, n o t i n g  t h a t  t h i s  o f f i c e  would be s t a f f e d  by 19 persons but  would on ly  
have 2  i n d i v i d u a l s  dedicated t o  ATC issues. The Safety Board concluded t h a t  
because o f  the  small number o f  persons tasked w i t h  ATC q u a l i t y  assurance and 
t h e  magnitude o f  t he  ATC system, t h e  FAA's O f f i c e  would not  be capable o f  
p rov id ing  the  necessary overs igh t  o f  the  ATC system. It the re fo re  c l a s s i f i e d  
Safety Recommendation A-89-41 as, "Open--Unacceptable Act ion."  

On A p r i l  12, 1990, the FAA Admin is t ra tor  had informed the  Safety 
Board, i n  response t o  Safety Recommendation A-89-41, t h a t ,  " t he  FAA's 



i n t e n t i o n  i n  e s t a b l i s h i n g  t h e  O f f i c e  o f  Sa fe t y  Q u a l i t y  Assurance was n o t  t o  
e x e r c i s e  " t o t a l  o v e r s i g h t "  i n  a  manner t h a t  would r o u t i n e l y  i n v o l v e  i t s  s t a f f  
i n  t h e  day- to -day  even ts  o c c u r r i n g  i n  t h e  system, b u t  t o  m o n i t o r  and assess 
programs on a  broad n a t i o n a l  sca le . "  F u r t h e r  he s ta ted ,  "The p r i n c i p a l  r o l e  
o f  t h e  O f f i c e  o f  A v i a t i o n  S a f e t y  i s  t o  m o n i t o r  t h e  system and t o  ensure t h a t  
t h e  O f f i c e  o f  t h e  Assoc ia te  A d m i n i s t r a t o r  f o r  A i r  T r a f f i c  has an e f f e c t i v e  
q u a l i t y  assurance o r g a n i z a t i o n  i n  p l a c e  and f u n c t i o n i n g  p r o p e r l y . "  

On September 11, 1990, t h e  Safety Board c l a s s i f i e d  S a f e t y  
Recommendation A-89-41 as, "Closed-Unacceptable Action/Superseded," and 
i s sued  a  new s a f e t y  recommendation (A-90-125) t o  t h e  FAA u r g i n g  i t  to ,  
"Modi fy  t h e  f u n c t i o n a l  s ta tement  o f  t h e  Federal  A v i a t i o n  A d m i n i s t r a t i o n  
O f f i c e  o f  S a f e t y  Q u a l i t y  Assurance and p r o v i d e  s u f f i c i e n t  resources  t o  i t  t o  
make i t  capable  of p r o v i d i n g  e f f e c t i v e  qual  i ty  assurance and s a f e t y  o v e r s i g h t  
o f  t h e  a i r  t r a f f i c  c o n t r o l  system." 

On December 18, 1990, t h e  FAA A d m i n i s t r a t o r  i n  h i s  response t o  
S a f e t y  Recommendat ion A -90 -125 ,  i n f o r m e d  t h e  S a f e t y  Board, "The 
respo'nsi b i  1  i t y  f o r  t h e  o v e r a l l  qua l  i t y  assurance and s a f e t y  o v e r s i g h t  
f u n c t i o n s  o f  t h e  a i r  t r a f f i c  c o n t r o l  system i s  assigned t o  t h e  O f f i c e  o f  A i r  
T r a f f i c  System E f f ec t i veness .  Th i s  o r g a n i z a t i o n  p rov i des  a  thorough and 
comprehensive n a t i o n a l  program o f  system e f f e c t i v e n e s s  and e v a l u a t i o n ,  a i r  
t r a f f i c  acc i den t  and i n c i d e n t  i n v e s t i g a t i o n ,  and system a n a l y s i s  and 
improvements. The o f f i c e  i s  s t a f f e d  adequate1 y  and empowered t o  accompl ish 
i t s  m iss ion . "  He added, i n  p a r t ,  "...I con t i nue  t o  b e l i e v e  t h a t  t h e  O f f i c e  
o f  S a f e t y  Q u a l i t y  Assurance has a  p roper  m i ss i on  w i t h i n  t h e  FAA, and t h a t  i t s  
s t a f f  i s  accompl ish ing t h e  m i ss i on  i n  a  p r o f e s s i o n a l  manner." 

The Sa fe t y  Board ques t i ons  t h e  FAA's depth o f  commitment t o  p r o v i d e  
e f f e c t i v e  q u a l i t y  assurance and s a f e t y  o v e r s i g h t  o f  t h e  ATC system. T h i s  
f a t a l  acc iden t ,  which m igh t  have been prevented i f  FAA n a t i o n a l  f a c i l i t y  
e v a l u a t i o n s  had i d e n t i f i e d  t h a t  mandatory redundancies were n o t  p resen t ,  
demonstrates c o n c l u s i v e l y  an inadequate and i n e f f e c t i v e  qual  i t y  assurance and 
s a f e t y  o v e r s i g h t  program. The S a f e t y  Board a l s o  b e l i e v e s  t h a t  because ' o f  
inadequate a u t h o r i t y  and resources,  t h e  O f f i c e  o f  Sa fe t y  Qua1 i ty  Assurance i s  
unable  t o  e f f e c t i v e l y  m o n i t o r  and p r o v i d e  t h e  necessary o v e r s i g h t  o f  t h e  ATC 
system. The Sa fe t y  Board i s  concerned by  t h e  FAA's f a i l u r e  t o  r ecogn i ze  t h e  
need f o r  and t o  e s t a b l i s h  an o f f i c e  t h a t  would be independent, and t h e r e f o r e  
o b j e c t i v e ,  and empowered w i t h  t h e  respons i  b i l  i t y  t o  conduct system s a f e t y  
o v e r s i g h t  o f  t h e  ATC system. The Sa fe t y  Board concludes t h a t  t h e  O f f i c e  o f  
System E f f ec t i veness ,  which i s  embodied w i t h i n  t h e  A i r  T r a f f i c  Serv ice ,  i s ,  
i n  e f f e c t ,  e v a l u a t i n g  i t s e l f .  I t i s  organized i n  such a  way t h a t  no a c t u a l  
o v e r s i g h t  e x i s t s .  

The Sa fe t y  Board b e l i e v e s  t h a t  t h e  O f f i c e  o f  A i r  T r a f f i c  Se rv i ce  
should  have an o v e r s i g h t  c a p a b i l i t y  t o  manage, i d e n t i f y  and c o r r e c t  day - t o -  
day even ts  t h a t  occur  i n  t h e  system; however, an independent n a t i o n a l  o f f i c e ,  
which i s  separate,  o r g a n i z a t i o n a l l y ,  f rom t h e  A i r  T r a f f i c  Se rv i ce  and would 
be r e s p o n s i b l e  f o r  t h e  t o t a l  q u a l i t y  assurance o f  t h e  ATC system, i s  r e q u i r e d  
t o  ensure t h a t  compl iance and system s a f e t y  a re  be ing  ach ieved.  It i s  
apparent  t o  t h e  S a f e t y  Board t h a t  t h e  FAA has n o t  been r e c e p t i v e  t o  any 
s a f e t y  recommendation t h a t  urges t h e  development o f  an independent o f f i c e  



t h a t  has the  r e s p o n s i b i l i t y  f o r  qua1 i t y  assurance and system s a f e t y  overs igh t  
o f  t h e  ATC system. On Ju ly  11, 1991, the  Safety Board c l a s s i f i e d  Safety 
Recommendation A-90-125 as "Closed--Unacceptabl e  Act ion.  " The Safety Board 
f i r m l y  be l ieves  t h a t  t he  FAA should reconsider  i t s  p o s i t i o n  and provide the  
a u t h o r i t y  and resources t o  the O f f i c e  o f  Safety Q u a l i t y  Assurance t o  
independently evaluate a i r  t r a f f i c  cont ro l  f a c i l i t y  compliance w i t h  FAA 
d i r e c t i v e s  and t o  a u d i t  f a c i l i t y  evaluat ions performed by t h e  O f f i c e  o f  A i r  
T r a f f i c  System Ef fec t iveness t o  determine t h a t  noted d e f i c i e n c i e s  are 
corrected.  

The Safety Board a l so  recognizes the  important  aspect o f  personnel 
t r a i n i n g  r e l a t e d  t o  t h i s  accident.  A month a f t e r  the  LC2's c e r t i f i c a t i o n  as 
a  f u l l  -per formance- level  (FPL) c o n t r o l l e r  a t  LAX, her f i r s t  such 
c e r t i f i c a t i o n  a t  a  Level V f a c i l i t y ,  she was assessed on performance by her 
superv isor  i n  accordance w i t h  the  requirements o f  t he  Technical Appraisal 
Program (TAP). The TAP, which provides a  means t o  i d e n t i f y  areas o f  
performance de f i c iency  through f i r s t h a n d  observat ions, i s  intended t o  a s s i s t  
superv isors i n  determining t r a i n i n g  needs f o r  c o n t r o l l e r s  so t h a t  they may 
improve t h e i r  performance. 

The superv isor 's  observat ions, 6 weeks p r i o r  t o  the  accident,  were 
made wh i le  the  c o n t r o l l e r  was assigned t o  the  LC pos i t i on .  He conducted an 
over-the-shoulder eva luat ion  and i d e n t i f i e d  d e f i c i e n c i e s  t h a t  were i n d i c a t i v e  
o f  weaknesses i n  her performance. Two o f  these de f i c ienc ies  were " c r i t i c a l  
t r a i n i n g  i n d i c a t o r s "  (CTI). The superv isor 's  w r i t t e n  r e p o r t  i d e n t i f i e d :  

o  A l o s s  o f  awareness o f  a i r c r a f t  separat ion (CTI) 

o  The m i s i d e n t i f i c a t i o n  o f  an a i r c r a f t  by use o f  an 
i n c o r r e c t  c a l l  s ign  (CTI) 

o  The f a i l u r e  t o  complete two requ i red  coord inat ions  w i t h  
o the r  c o n t r o l  1  ers 

o  The f a i l u r e  t o  issue a  requ i red  advisory t o  an a i r c r a f t  

Two o f  these prev ious ly  i d e n t i f i e d  CTI performance de f i c ienc ies "  
l o s s  o f  awarness o f  a i r c r a f t  separat ion and a i r c r a f t  m i s i d e n t i f i c a t i o n - - w e r e  
again ev ident  i n  t h e  LC2's performance on the  n i g h t  o f  t he  accident, 
suggesting t h a t  they were n o t  addressed and remedied a f t e r  they were 
i n i t i a l l y  documented. I n  f a c t ,  the superv isor 's  subsequent test imony a t  the  
Safety Board's p u b l i c  hear ing i nd i ca ted  t h a t  al though he completed the  
eva lua t ion  and discussed these items w i t h  the  c o n t r o l l e r ,  he d i d  not  i n i t i a t e  
any o the r  remedial ac t ion .  Under f u r t h e r  quest ioning, he a l so  i nd i ca ted  t h a t  
he d i d  not  have a  c l e a r  understanding o f  the  TAP. Regarding the  d e f i n i t i o n  
of CTI's he s ta ted  " . . . I ' m  no t  completely c l e a r  on t h a t  point . ' '  

The Safety Board i s  concerned t h a t  the  FAA may n o t  b e n e f i t  f rom the 
f u l l  p o t e n t i a l  o f  t he  TAP because o f  inadequate understanding o f  t he  i n t e n t  
and purpose o f  t h e  program a t  the  superv isory l e v e l .  Therefore, t he  Safety 
Board be1 ieves t h a t  more e f f e c t i v e  t r a i n i n g  o f  supervisors concerning the  TAP 
i s  warranted. I n  add i t ion ,  i t  was noted t h a t  the  e f fec t i veness  o f  t he  TAP 



c o u l d  be enhanced i f  t h e  reco rds  o f  observa t ions  were r e t a i n e d  f o r  p e r i o d i c  
rev iew.  The S a f e t y  Board b e l i e v e s  t h a t  t r a i n i n g  requ i rements  c o u l d  be b e t t e r  
determined i f  TAP e v a l u a t i o n s  were r e t a i n e d  f o r  2 years .  

The S a f e t y  Board i s  aware t h a t  t h e  c u r r e n t  o p e r a t i o n a l  procedures 
a t  LAX p e r m i t  depa r t u res  and a r r i v a l s  t o  be sequenced t o  a l l  runways. These 
procedures c r e a t e  an a d d i t i o n a l  burden on t h e  LC p o s i t i o n  because t h e  focus 
and span o f  a t t e n t i o n  must i n c l u d e  a l l  runways f o r  p o t e n t i a l  depa r t u res  and 
l a n d i n g s  and i n t e r c o n n e c t i n g  tax iway  t r a f f i c ;  these  procedures may a l s o  
i nc rease  t h e  number o f  runway i n t e r s e c t i o n  t a k e o f f s ,  p o s i t i o n  and h o l d  
c lea rances  and runway c ross i ngs  t h a t  w i l l  occur .  The S a f e t y  Board b e l i e v e s  
t h a t  LAX and t h e  FAA assume an a d d i t i o n a l  r i s k  under  c u r r e n t  o p e r a t i o n a l  
g u i d e l i n e s ,  u n l i k e  t h e  a i r p o r t s  i n  A t l a n t a  and D a l l a s - F t .  Worth t h a t  
p r i m a r i l y  segregate a r r i v a l  and depa r t u re  t r a f f i c  t o  s p e c i f i c  runways. I n  
p u b l i c  tes t imony,  t h e  FAA's Execu t i ve  D i r e c t o r  f o r  System Development 
r e c e n t l y  s t a t e d  t h a t  t h e  p r i o r i t i e s  o f  t h e  FAA are,  " sa fe t y  f i r s t  ... c a p a c i t y  
second." The S a f e t y  Board concurs w i t h  t h i s  FAA p o s i t i o n  and b e l i e v e s  t h a t  
t h e  o p e r a t i n g  procedures a t  LAX should  be m o d i f i e d  so t h a t  a r r i v a l s  and 
depa r t u res  a re  segregated t o  s p e c i f i c  runways. I n  a d d i t i o n ,  t h e  S a f e t y  Board 
b e l i e v e s  t h a t  t h e  FAA should  under take a  thorough r i s k  based e v a l u a t i o n  o f  
ATC procedures a t  LAX t o  determine whether changes a r e  r e q u i r e d  and implement 
those  changes necessary t o  enhance sa fe t y .  The e v a l u a t i o n  shou ld  cons ide r  a t  
l e a s t  t h e  i ssues  o f  runway i n t e r s e c t i o n  t a k e o f f s ,  p o s i t i o n  and h o l d  
c learances,  d i s p l a c e d  runway th resho lds ,  runway c r o s s i n g  t r a f f i c ,  1  oca l  
a s s i s t  c o n t r o l l e r  manning and ASDE use and maintenance. 

2.3 A i r p l a n e  Consp i cu i t y  

T h e  i n v e s t i g a t i o n  d i s c l o s e d  t h a t  t h e  M e t r o 1  i n e r ' s  
n a v i g a t i o n / p o s i t i o n  l i g h t s  and r e d  a n t i c o l l i s i o n  beacon l o c a t e d  on t o p  o f  t h e  
v e r t i c a l  s t a b i l i z e r  were t h e  o n l y  l i g h t s  i l l u m i n a t e d  on t h e  a i r p l a n e  a t  t h e  
t i m e  o f  t h e  c o l l i s i o n .  However, d u r i n g  an a d d i t i o n a l  c o n s p i c u i t y  exe rc i se ,  
i t  was v i s u a l l y  e v i d e n t  f rom bo th  t h e  tower  and t h e  f i n a l  approach t h a t  t h e  
a i r c r a f t  and runway l i g h t s  t end  t o  b lend  t oge the r ,  p e r c e p t u a l l y .  

Du r i ng  t h e  f i e l d  phase o f  t h e  i n v e s t i g a t i o n ,  members o f  t h e  Sa fe t y  
Board's t e c h n i c a l  s t a f f ,  w i t h  suppor t  f rom r e p r e s e n t a t i v e s  o f  t h e  a i r l i n e  
i n d u s t r y  and t h e  FAA, conducted an a i r c r a f t  e x t e r n a l  1 i g h t i n g  d e t e c t i o n  
t ask /exe rc i se  a t  LAX d u r i n g  n i g h t  v i s u a l  me teo ro l og i ca l  c o n d i t i o n s  (VMC). A  
M e t r o l i n e r  i d e n t i c a l  t o  t h e  one i nvo l ved  i n  t h e  acc i den t  was p l aced  a t  t h e  
same l o c a t i o n  on runway 24 l e f t  where t h e  c o l l i s i o n  occurred.  The a i r p l a n e  
was a l i g n e d  w i t h  t h e  c e n t e r l i n e  o f  t h e  runway and i t s  n a v i g a t i o n  and 
a n t i c o l l i s i o n  l i g h t i n g  were on and ope ra t i ng .  The runway edge l i g h t i n g  and 
c e n t e r l i n e  l i g h t i n g  were a t  l o w  ( s t e p  2) i n t e n s i t y .  Du r i ng  v i s u a l  approaches 
t o  t h e  runway, c o c k p i t  observers  found i t  d i f f i c u l t  t o  d i f f e r e n t i a t e  between 
t h e  M e t r o l i n e r  and t h e  l i g h t e d  runway environment.  The s i z e  o f  an a i r c r a f t  
and i t s  p r o x i m i t y  t o  t h e  runway l i g h t i n g ,  e s p e c i a l l y  on runways w i t h  
c e n t e r l i n e  l i g h t i n g ,  make these l i g h t  sources v i r t u a l l y  i n d i s t i n g u i s h a b l e  
when viewed f rom d i r e c t l y  behind and above. 

The v i s u a l  approach exe rc i ses  a l s o  i n d i c a t e d  t h a t  t h e  l i k e l i h o o d  o f  
d e t e c t i n g  an a i r c r a f t  f rom t h e  r e a r  on an a c t i v e  runway by an approaching 



a i r c r a f t  can be increased if the  f i r s t  a i r c r a f t  i s  d isplaced from t h e  runway 
c e n t e r l i n e  l i g h t i n g  by approximately 3  f e e t .  Moreover, when t h i s  o f f s e t  
procedure was used i n  conjunct ion w i t h  high-energy , s t robe 1  i g h t i n g  and 
ant ic011 i s i o n  and nav igat ion  1  i gh t i ng ,  a i r c r a f t  consp icu i ty  was enhanced. 
The Safety Board notes t h a t  most a i r  c a r r i e r s ,  and a  considerable number o f  
general a v i a t i o n  a i r c r a f t  operat ing i n  t h e  Nat iona l  Airspace System (NAS), 
are equipped w i t h  some form o f  high-energy st robe l i g h t i n g  Therefore, t h i s  
combination o f  act ions,  as we l l  as equipment, would be a v a i l a b l e  t o  near l y  
a l l  users i n  t h e  NAS. 

O f f i c i a l s  from the  A v i a t i o n  Safety Report ing System o f  the  Nat ional  
Aeronaut ics  and Space Admin is t ra t ion  (NASA) have conducted several 
a n a l y t i c a l  s tud ies  o f  repo r t s  by p i l o t s  and c o n t r o l l e r s  invo lved i n  runway 
transgressions. The l a t e s t  study, publ ished i n  1985, revealed t h a t  t he  most 
f requen t l y  c i t e d  f a c t o r  i n  cont ro l le r -enab led departure t ransgressions was 
" c o n t r o l l e r  f a i l u r e  t o  v i s u a l l y  l o c a t e  t r a f f i c . "  

The Safety Board be l ieves  t h a t  t he  use o f  s t robe l i g h t i n g ,  along 
w i t h  t h e  p r a c t i c e  o f  d i sp lac ing  the  a i r c r a f t  o f f  t he  c e n t e r l i n e  l i g h t i n g ,  
would s i g n i f i c a n t l y  enhance the  a b i l i t y  o f  p i l o t s  and a i r  t r a f f i c  c o n t r o l l e r s  
t o  v i s u a l l y  de tec t  t r a f f i c  c o n f l i c t  s i t u a t i o n s .  The use o f  s t robe l i g h t i n g  
by a i r c r a f t  occupying an a c t i v e  runway would a l so  ease the  c o n t r o l l e r s '  
memory load by a s s i s t i n g  them i n  l oca t ing ,  i d e n t i f y i n g ,  and segregating 
a i r c r a f t  on an a c t i v e  runway. 

Dur ing the  Safety Board's p u b l i c  hear ing  on the  Los Angeles 
accident,  test imony was received from representa t ives  o f  the  FAA and indus t ry  
concerning a i r c r a f t  ex terna l  l i g h t i n g  standards and consp icu i ty .  An FAA 
l i g h t i n g  s p e c i a l i s t  t e s t i f i e d  t h a t  t he  federal  standards f o r  a i r c r a f t  
ex terna l  l i g h t i n g  are p r i m a r i l y  intended t o  serve i n - f l i g h t  consp icu i t y  needs 
and t h a t  no e f f o r t  has been made by the  FAA t o  address the  issue o f  
consp icu i t y  o f  a i r c r a f t  on a i r p o r t  surfaces. 

The Safety Board be l ieves  t h a t  the  FAA should study and evaluate 
ways o f  enhancing the  consp icu i ty  o f  a i r c r a f t  on a i r p o r t  surfaces du r ing  
n i g h t  o r  per iods o f  reduced v i s i b i l i t y .  The concept o f  d i sp lac ing  an 
a i r c r a f t  away from the  c e n t e r l i n e  l i g h t i n g  and the  use o f  l i g h t i n g  
enhancements, such as high-energy st robe l i g h t i n g  and logo l i g h t i n g ,  by 
a i r c r a f t  on a c t i v e  runways should be explored and evaluated f o r  t h e i r  value 
t o  the  consp icu i ty  issue. 

A r e p r e s e n t a t i v e  o f  t he  F a i r c h i l d  A i r c r a f t  Company, the  
manufacturer o f  t h e  Me t ro l i ne r ,  t e s t i f i e d  t h a t  t he  f l i g h t c r e w  o f  USA1493, due 
t o  l i n e - o f - s i g h t  obstruct ion,  may have been unable t o  see the  a n t i c o l l i s i o n  
beacon on top  o f  the  v e r t i c a l  s t a b i l i z e r .  The Met ro l i ne r ' s  rudder cap 
obs t ruc ts  the  beacon when viewed from t h e  rear .  As the  f l i g h t  descended 
below 100 f e e t  over the  runway surface, "it i s  very poss ib le  he cou ldn ' t  see 
the  beacon." When the  su rv i v ing  f l i g h t  crewmember o f  USA1493 was asked t o  
account f o r  t he  f a c t  t h a t  he d i d n ' t  see t h e  Me t ro l i ne r  e a r l i e r ,  he t e s t i f i e d ,  
I t  wasn't there.  It was i n v i s i b l e . "  



Federa l  A v i a t i o n  Regu la t ions  p e r m i t  some a i r c r a f t  s t r u c t u r a l  
o b s t r u c t i o n s ,  which, i n  t h i s  case, i n t e r f e r e d  w i t h  t h e  f l i g h t c r e w ' s  a b i l i t y  
t o  see t h e  a n t i c 0 1  1  i s i o n  beacon. Never the less,  t h e  a n t i  c o l l  i s i o n  beacon 
o b s t r u c t i o n  on N683AV was w i t h i n  t h e  a l l owab le  c r i t e r i a .  

The Sa fe t y  Board has been unable  t o  de te rmine  w i t h  c e r t a i n t y  
whether  t h e  i n a b i l i t y  o f  t h e  f l i g h t c r e w  t o  d e t e c t  t h e  a n t i c o l l i s i o n  beacon 
when USA1493 was below 100 f e e t  over  t h e  runway su r f ace  c o n t r i b u t e d  t o  t h e  
acc i den t .  Never the less,  t h e  Sa fe t y  Board b e l i e v e s  t h a t  i n  e s t a b l i s h i n g  
p e r m i s s i b l e  areas o f  o b s t r u c t i o n ,  t h e  coverage compl iance s tandards shou ld  
g i v e  c o n s i d e r a t i o n  t o  t h e  approach, ove r t ak i ng ,  and t a k e o f f  s i t u a t i o n s ;  t h a t  
i s ,  t h e  a n t i c o l l i s i o n  l i g h t  o f  an a i r c r a f t  i n  p o s i t i o n  on a  runway shou ld  be 
c l e a r l y  v i s i b l e  t o  t h e  p i l o t  o f  ano ther  a i r c r a f t  p l a n n i n g  t o  l a n d  o r  t a k e  o f f  
on t h a t  runway The Sa fe t y  Board t h e r e f o r e  b e l i e v e s  t h a t  t h e  FAA shou ld  
r e e v a l u a t e  and r e d e f i n e  t h e  p e r m i s s i b l e  areas i n  which t h e  i l l u m i n a t i o n  o f  an 
a n t i c o l l i s i o n  l i g h t  i s  o b s t r u c t e d  by a i r c r a f t  s t r u c t u r e .  

The i n t e n s i t y  and v e r t i c a l  coverage o f  t h e  an t i c011  i s i o n  beacon on 
N683AV met t h e  performance s tandards under which t h e  a i r p l a n e  was 
c e r t i f i c a t e d  The S a f e t y  Board i s  aware t h a t  a i r p l a n e s  c e r t i f i c a t e d  a f t e r  
September 1, 1977, a r e  r e q u i r e d  t o  have an a n t i c o l l i s i o n  l i g h t  w i t h  an 
i n t e n s i t y  o f  400 candles and a  v e r t i c a l  coverage o f  75 degrees above and 
below t h e  h o r i z o n t a l  p l ane  o f  t h e  a i r p l a n e .  T h i s  r ep resen t s  a  f o u r f o l d  
i nc rease  i n  l i g h t  i n t e n s i t y  and a  s i g n i f i c a n t  expansion o f  t h e  demands o f  
v e r t i c a l  coverage t h a t  a i r p l a n e s  c e r t i f i c a t e d  p r i o r  t o  September 1977 were 
r e q u i r e d  t o  meet The Sa fe t y  Board was unable  t o  determine whether t h e  
i n s t a l l a t i o n  o f  an a n t i c o l l i s i o n  l i g h t  on N683AV appl  i c a b l e  t o  t h e  c u r r e n t  
s tandards would have a l t e r e d  t h e  outcome o f  t h e  acc i den t .  The Sa fe t y  Board 
b e l i e v e s ,  however, t h a t  i t  i s  reasonable  t o  conclude t h a t  any i nc rease  i n  t h e  
e x t e r n a l  1 i g h t i n g  o f  t h e  M e t r o l i n e r  would have enhanced t h e  p o s s i b i l i t y  o f  
d e t e c t i o n  by t h e  f l i g h t c r e w  o f  USAir 1493. Consequently, t h e  S a f e t y  Board 
be1 i e v e s  t h a t  t h e  FAA shou ld  encourage ope ra to r s  o f  a i r p l a n e s  c e r t i f i c a t e d  
p r i o r  t o  September 1, 1977, t o  enhance t h e  n i g h t t i m e  c o n s p i c u i t y  o f  t h e i r  
a i r p l a n e s  by upgrad ing  t o  t h e  c u r r e n t  s tandard f o r  a n t i c o l l i s i o n  l i g h t  
i n s t a l l a t i o n s .  

2.4 F l  i g h t c r e w  S i t u a t i o n a l  Awareness and V i g i l a n c e  

I n h e r e n t  i n  t h e  "see and avoid1' concept  t o  avo id  c o l l i s i o n  i s  a  
need f o r  p i l o t s  t o  be a l e r t  and v i g i l a n t  i n  m o n i t o r i n g  a i r  t r a f f i c  
communications f o r  s i t u a t i o n s  t h a t  may l e a d  t o  c o n f l i c t s  w i t h  o t h e r  a i r c r a f t  
The S a f e t y  Board b e l i e v e s  t h a t  t h e  impor tance o f  such a t t e n t i v e n e s s  shou ld  be 
reemphasized w i t h i n  t h e  a v i a t i o n  community. 

As i n  some p r e v i o u s  acc iden ts  i n v e s t i g a t e d  by t h e  S a f e t y  Board, 
bo th  t h e  USAir and Skywest f l i g h t c r e w s  were o p e r a t i n g  t h e i r  a i r c r a f t  i n  
accordance w i t h  t h e i r  r e s p e c t i v e  ATC c learances.  The c learance  f o r  SKW5569 
t o  t a x i  i n t o  p o s i t i o n  and h o l d  on runway 24 l e f t  and t h e  c learance  f o r  
USA1493 t o  l a n d  on runway 24 l e f t  were communicated by t h e  l o c a l  c o n t r o l l e r .  

The Sa fe t y  Board i s  concerned t h a t  t h e  r e l a t i v e l y  l o w  number o f  
runway i n c u r s i o n s  may l e a d  t o  a  r e l a x e d  v i g i l a n c e  and a  decrease i n  t h e  h i g h  



s t a t e  o f  s i t u a t i o n a l  awareness of p i l o t s  t h a t  i s  so c r i t i c a l  t o  t h e i r  
performance. A NASA study on near m ida i r  c o l l  i s i o n s q 4  found t h a t  erroneous 
b e l i e f s  about shared r e s p o n s i b i l i t y  may occur when f l i g h t c r e w s  are opera t ing  
under ATC c o n t r o l .  I n  such circumstances, a p i l o t  may re lega te  a p a r t  o f  h i s  
o r  her  r e s p o n s i b i l i t y  f o r  s i t u a t i o n a l  awareness t o  the  c o n t r o l l e r .  I n  the  
radar  environment o f  an approach and a f t e r  having received s p e c i f i c  landing 
clearance, p i 1  o t s  may re1 ax t h e i r  v i g i l a n c e  i n  1 i s t e n i n g  t o  communications 
t h a t  a re  not  s p e c i f i c a l l y  d i r e c t e d  t o  t h e i r  a i r c r a f t .  I n  add i t ion ,  they may 
reduce e f f o r t s  t o  v i s u a l l y  scan f o r  a i r c r a f t  between t h e i r  p o s i t i o n  and the  
intended land ing runway. P i l o t s  must no t  on l y  be v i g i l a n t  ' f o r  ATC 
communications d i r e c t e d  t o  t h e i r  c a l l  signs, bu t  a l so  f o r  o ther  
communications on t h e  a i r  t r a f f i c  r a d i o  frequency t h a t  cou ld  prov ide  n o t i c e  
o f  a developing t r a f f i c  c o n f l i c t  s i t u a t i o n  i n v o l v i n g  t h e i r  a i r c r a f t .  P i l o t s  
o f  an a i r c r a f t  on an a c t i v e  runway o r  on f i n a l  approach t o  l and ing  should be 
espec ia l l y  v i g i l a n t  i n  1 i s t e n i n g  f o r  in format ion  about the  runway they 
c u r r e n t l y  occupy o r  expect t o  occupy. 

The FAA r e p o r t  e n t i t l e d  "Reducing Runway Incurs ions,  " pub1 i shed i n  
Apr i  1 1990, d isc losed t h a t  " i n s u f f i c i e n t  awareness o f  sur face and 1 anding 
t r a f f i c "  was a p r i n c i p a l  p i l o t - r e l a t e d  causal f a c t o r  o f  runway incurs ions .  
Increas ing l e v e l s  o f  a i r  t r a f f i c  a re  p lac ing  more demands upon c o n t r o l l e r s  
and p i l o t s .  It i s  the re fo re  essen t ia l  t h a t  p i l o t s  moni tor  t he  ATC system t o  
the  f u l l e s t  ex ten t  poss ib le  t o  de tec t  unsafe p rac t i ces  o r  cond i t i ons  t h a t  may 
af fect  t h e i r  f l i g h t  and t o  take a c t i o n  t o  p r o t e c t  themselves from dangerous 
p r a c t i c e s  o r  cond i t i ons  before they r e s u l t  i n  accidents. 

The Safety Board recognizes the  chal lenging,  inherent  d i f f i c u l t i e s  
i n  moni to r ing  the  f l o w  o f  in format ion  t h a t  i s  i n t r i n s i c  t o  h igh-dens i ty  
environments o f  t h e  NAS and t h e  fundamental l i m i t s  on the  human a b i l i t y  t o  
rece ive  and process such in format ion .  These l i m i t s  are a f f e c t e d  by workload, 
experience, and processing s t ra teg ies .  The Safety Board recognizes t h a t  more 
than 60 ATC communications took p lace i n  the  3 minutes and 43 seconds from 
the t ime USA1493 came on the  LC2 frequency u n t i l  the  accident .  The Safety 
Board a l so  recognizes t h a t  t he  LC2 missed some key transmissions. 
Nevertheless, t he  Safety Board bel ieves t h a t  e f fec t i ve  t r a i n i n g ,  planning, 
and resource management can d imin ish  the  e f f e c t s  o f  l i m i t a t i o n s  on the  
a b i l i t y  o f  p i l o t s  t o  de tec t  t i m e - c r i t i c a l  in format ion and t h a t  a l l  NAS users 
w i l l  bene f i t .  

The Airman's In format ion  Manual (AIM) i s  the  U.S. o f f i c i a l  guide t o  
basic f l i g h t  i n fo rma t ion  and ATC procedures f o r  opera t ing  i n  the  NAS. The 
Safety Board be l ieves  t h a t  appropr iate language should be added t o  the  AIM 
t h a t  r e i n f o r c e s  t h e  need f o r  p i l o t s  t o  main ta in  v i g i l a n c e  i n  l i s t e n i n g  t o  ATC 
frequencies f o r  in format ion  t h a t  may jeopardize the  sa fe ty  o f  t h e i r  
a i r c r a f t .  The Safety Board a l so  be l ieves  t h a t  t he  general a v i a t i o n  and 
commercial a i r  c a r r i e r  community should take steps t o  ensure t h a t  t h e i r  
respect ive  t r a i n i n g  programs, i nc lud ing  cockp i t  resource management t r a i n i n g  

^ ~ i l l i n g s ,  C . ,  G r e y s o n ,  R . ,  H e c h t ,  W . ,  a n d  C u r r y ,  I?., " A  S t u d y  o f  N e a r  

M i d a i r  C o l l i s i o n s  i n  US T e r m i n a l  A i r s p a c e , "  NASA T e c h n i c a l  Memorandum 8 1 2 2 5 ,  
1 9 8 0 .  



and flight operating procedures, place sufficient emphasis on the need for 
pilots to maintain vigilance in the monitoring of ATC communications for 
potential traffic confl icts with their aircraft, especially when on active 
runways and during final approach/landing segments. The enhancement o f  
situational awareness o f  flightcrews can be attained through the application 
by pilots o f  the concepts o f  cockpit resource management (CRM) training. 
Improved fl ightcrew performance, such as the reduction o f  selective 1 istening 
and other practices, can increase opportunities to receive helpful 
information that may prevent accidents. Nevertheless, the FAA does not 
require CRM training programs for flight personnel. Based on its accident 
investigation experience, the Safety Board has frequently advocated more 
widespread use o f  CRM training concepts by air carriers. 

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

The Safety Board believes that the circumstances 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 1 i kel i hood, such action 
would contribute significantly t o  a reduction in the number of runway 
incursions. 

A review o f  the air traffic local control frequency recording 
covering the period 9 minutes before and 5 minutes after the accident at LAX 
disclosed several occasions where 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 o f  specificity that is 
required in the NAS. Specifically, the LC2 stated that she did not hear the 
flightcrew of SKW5569 state that they were at taxiway 45. If the flightcrew 



o f  SKW5569 had s ta ted ,  "we a r e  a t  t h e  t ax iway  45 i n t e r s e c t i o n ,  ready  f o r  
t a k e o f f , "  i t  i s  p o s s i b l e  t h a t  t h e  m i s i d e n t i f i c a t i o n  m igh t  n o t  have occur red .  
The use o f  nonstandard words and conve rsa t i ona l  phraseology p r e c i p i t a t e s  
m isunders tand ing  between p i l o t s  and c o n t r o l l e r s .  

The S a f e t y  Board's Speci a1 I n v e s t i g a t i v e  Repor t  e n t i t l e d  "Runway 
I n c u r s i o n s  a t  Con t ro l  1 ed A i r p o r t s  i n  t h e  U n i t e d  S ta tes "  (NTSB/SIR-86/01) 
d i s c l o s e d  t h a t  many runway i n c u r s i o n s  were a t t r i b u t a b l e  t o  t h e  improper use 
o f  phraseology t h a t  r e s u l t e d  i n  miscommunications by c o n t r o l 1  e r s  and p i l o t s .  
The j o i n t  FAA/ indust ry  p a r t n e r s h i p  t o  improve p i l o t / c o n t r o l l e r  communication 
t h a t  produced t h e  document " C a l l  t o  Ac t ion , "  pub l i shed  i n  1988, p rov i ded  
f u r t h e r  ev idence t h a t  t h e  most common and t roublesome problem e v i d e n t  i n  t h e  
ATC system was t h e  improper  use o f  e s t a b l i s h e d  and recommended phraseology by 
p i 1  o t s  and c o n t r o l l e r s .  

N e i t h e r  t h e  AIM n o r  t h e  A i r  T r a f f i c  Con t ro l  Handbook (7110.65F) 
c o n t a i n  s p e c i f i c  phraseology t o  be used by  p i l o t s  when r e q u e s t i n g  an 
i n t e r s e c t i o n  depa r t u re  and by ATC personnel  when i s s u i n g  a p o s i t i o n - a n d - h o l d  
c l ea rance  f o r  an i n t e r s e c t i o n  depar tu re .  The Los Angeles acc i den t  p rov i des  
v i v i d  ev idence t h a t  p o s i t i o n - a n d - h o l d  ope ra t i ons  a t  i n t e r s e c t i n g  p o i n t s  a l ong  
runways c o n t i n u e  t o  p l a y  a s i g n i f i c a n t  r o l e  i n  t h e  runway i n c u r s i o n  problem. 

The S a f e t y  Boa rd  b e l i e v e s  t h a t  a s o l u t i o n  t o  r educ ing  
misunders tandings and/or l o s s  o f  s i t u a t i o n a l  awareness by  p i l o t s  and 
c o n t r o l l e r s  concern ing  i n t e r s e c t i o n  t a k e o f f s  i s  t o  e s t a b l  i sh c l e a r  and 
conc i se  s tandard  t e rm ino logy  f o r  p i l o t s  and c o n t r o l l e r s .  For  example, p i l o t  
r eques t :  "Cessna N12345 reques t  i n t e r s e c t i o n  t a k e o f f  f rom runway 24 L e f t  a t  
t ax iway  45;" c o n t r o l l e r  r e p l y :  "Cessna N12345, t a x i  i n t o  p o s i t i o n  and h o l d  
runway 24 L e f t  a t  i n t e r s e c t i o n  45." Recommended communication phraseology 
r e g a r d i n g  t h e  reques t  f o r  i n t e r s e c t i o n  depa r t u res  should  be i n c o r p o r a t e d  i n t o  
t h e  a p p r o p r i a t e  s e c t i o n  of  t h e  A I M .  I n  a d d i t i o n ,  s tandard  a i r  t r a f f i c  
phraseology and procedures r e g a r d i n g  p o s i t i o n  and h o l d  a t  i n t e r s e c t i o n s  
shou ld  be i n c o r p o r a t e d  i n t o  t h e  A i r  T r a f f i c  Con t ro l  Handbook (7110.65F). 

Moreover, t h e  S a f e t y  Board be1 i eves  t h a t  a l l  p i l o t s ,  genera l  
a v i a t i o n  and commercial, shou ld  be made aware o f  t h e  events  l e a d i n g  up t o  
t h i s  acc i den t  t h rough  ope ra t i ons  b u l l e t i n s  and s a f e t y  seminars, such as t h e  
"Wings P i 1  o t  P r o f i c i e n c y  Program. " 

2.6 S u r v i v a l  Fac to r s  

The emergency response f o r  t h i s  acc i den t  was t i m e l y  and e f f e c t i v e .  
The c l o s e  p r o x i m i t y  o f  F i r e  S t a t i o n  80 t o  t h e  acc i den t  s i t e ,  coup led  w i t h  t h e  
r a p i d  response o f  ARFF u n i t s ,  f a c i l i t a t e d  personnel  e f f o r t s  t o  app l y  
e x t i n g u i s h i n g  agent t o  t h e  e x t e r n a l  f i r e s  and t o  a s s i s t  some o f  t h e  
passengers i n  eg ress i ng  f r om t h e  B-737. The S a f e t y  Board b e l i e v e s  t h a t  these  
f a c t o r s  reduced i n j u r i e s  and saved 1 i ves .  The S a f e t y  Board a l s o  found t h a t  
t h e  r a p i d  a v a i l a b i l i t y  o f  adequate numbers o f  ARFF-trained f i r e  f i g h t e r s ,  
from b o t h  F i r e  S t a t i o n  80 and o f f - a i r p o r t  s t r u c t u r a l  f i r e  companies, a1 lowed 
ARFF personnel  t o  implement an i n t e r i o r  f i r e  a t t a c k  immediate ly .  S u f f i c i e n t  
personnel  a1 so a1 1 owed t h e  e x t r i c a t i o n  o f  t h e  f i r s t  o f f i c e r ,  w h i l e  p r o t e c t i n g  
h im f r om f i r e .  



Dur i ng  t h e  emergency evacuat ion,  t h e  R-1 e x i t ,  t h e  l e f t  and r i g h t  
overwing e x i t s ,  and t h e  R - 2  e x i t  were used. Many o f  t h e  passengers s t a t e d  
t h a t  t h e  cab in  f i l l e d  w i t h  t h i c k  b l a c k  smoke w i t h i n  seconds o f  t h e  impact 
w i t h  t h e  b u i l d i n g .  It i s  p o s s i b l e  t h a t  some o f  t h e  passengers, who pe r i shed  
i n  t h e  a i s l e  w a i t i n g  t o  e x i t  th rough  t h e  row 10 e x i t s ,  cou ld  have made t h e i r  
way a f t  t o  t h e  R - 2  door .  However, based on s u r v i v o r s '  r e p o r t s  o f  t h e  r a p i d  
i n f u s i o n  o f  t h i c k  smoke, i t  i s  more p robab le  t h a t  t h e  a f t  p o r t i o n  o f  t h e  
c a b i n  became obscured by smoke e a r l y ,  l i m i t i n g  t h e  use o f  t h e  R - 2  e x i t .  

The de lay  i n  opening t h e  r i g h t  overwing e x i t  prompted by  t h e  
passenger who " f r o z e "  and t h e  subsequent a l t e r c a t i o n  i n v o l v i n g  two o t h e r  
passengers s i g n i f i c a n t l y  hampered t h e  evacua t ion  t o  t h e  e x t e n t  t h a t  
a d d i t i o n a l  passengers who may have been ab le  t o  escape d i d  n o t .  The outboard 
seatback ad jacen t  t o  t h e  overwing e x i t ,  which fo lded  f o rwa rd  and b locked  p a r t  
o f  t h e  opening, a l s o  slowed t h e  evacua t ion  of passengers. However, i t  was 
n o t  p o s s i b l e  t o  determine t h e  cumula t i ve  e f f e c t  o f  these  events .  A deceased 
f l i g h t  a t t endan t  and 10 deceased passengers were found l i n e d  up i n  t h e  a i s l e  
f r om  4 1 / 2  t o  8 f e e t  f rom t h e  overwing e x i t s .  They most l i k e l y  c o l l a p s e d  
w h i l e  w a i t i n g  t o  c l i m b  o u t  t h e  overwing e x i t .  They pe r i shed  as a r e s u l t  o f  
smoke and p a r t i c u l a t e  i n h a l a t i o n ,  s t r o n g l y  sugges t ing  t h a t  t h e y  were a b l e  t o  
make t h e i r  way, p o s s i b l y  gu ided by t h e  f l o o r  p a t h  emergency l i g h t s ,  t o  t h e  
overwing area from as f a r  away as t h e  fo rward  cab in .  

2.6.1 F l i g h t  A t t endan t  T r a i n i n g  and Performance 

The i n v e s t i g a t i o n  i n c l u d e d  a r ev i ew  o f  USAir 's  emergency procedures 
t r a i n i n g  methods and t h e  use o f  cab in  mockups f o r  t r a i n i n g .  Du r i ng  i n i t i a l  
emergency evacua t ion  t r a i n i n g ,  s tuden t  f l  i g h t  a t t endan t s  a r e  r e q u i r e d  t o  
evacuate a c a b i n  f i l l e d  w i t h  s imu la ted  smoke. The Sa fe t y  Board determined 
t h a t  t h e  "hands on" t r a i n i n g  was r e a l i s t i c  and r e p l i c a t e d  (as much as 
p o s s i b l e  i n  t r a i n i n g )  what cou ld  be expected i n  an a c t u a l  emergency. 

However, based on t h e  c i rcumstances o f  t h i s  evacua t ion ,  t h r e e  
p o t e n t i a l  t r a i n i n g  i s sues  war ran t  d i scuss ion .  The a i r p l a n e  was equipped w i t h  
personal  b r e a t h i n g  equipment (PBE). However, f l  i g h t  a t t endan t s  a r e  t r a i n e d  
i n  accordance w i t h  FAA standards t o  use t h e  PBE f o r  f i g h t i n g  i n - f l i g h t  f i r e s  
r a t h e r  t han  as a supplemental  b r e a t h i n g  source i n  emergency evacuat ions.  The 
deceased f l i g h t  a t tendan t ,  who found t h e  L - 1  e x i t  i noperab le ,  made h e r  way 
down t h e  c e n t e r  a i s l e  t o  reach t h e  overwing e x i t  t o  f a c i l i t a t e  passenger 
evacua t ion  and t o  t r y  t o  escape h e r s e l f .  The S a f e t y  Board cons idered  t h a t  i f  
t h e  PBE had been used by t h e  f l i g h t  a t t endan t ,  i t  would have p rov i ded  
p r o t e c t i o n  f rom t h e  smoke and she may have su rv i ved .  However, t h e  Sa fe t y  
Board a l s o  recogn izes  t h a t  t h e  t i m e  r e q u i r e d  t o  reach  and don a PBE cou ld  
extend t i m e  i n  a s m o k e - f i l l e d  cab in  and t he reby  reduce t h e  chances o f  
s u r v i v a b i l i t y .  Therefore,  t h e  Sa fe t y  Board does n o t  cons ide r  i t  a p p r o p r i a t e  
t o  suggest a change t o  t h e  c u r r e n t  p o l i c y  on t h e  use of PBEs f o r  i n - f l i g h t  
f i r e s .  

The USAir p o l i c y  f o r  t h e  B-737 ass igns  f l i g h t  a t t endan t s '  "2nd 
cho ice"  e x i t s  a t  t h e  overwing (Type 111) l o c a t i o n .  The S a f e t y  Board b e l i e v e s  
t h a t  a i r  c a r r i e r s  t h a t  have a second cho ice  e x i t  assignment should  emphasize 
i n  f l i g h t  a t t endan t  t r a i n i n g  t h e  need t o  eva lua te  personal  r i s k  i n  a d e c i s i o n  



t o  go t o  a  second choice e x i t  as opposed t o  chosing a  c lose r  escape path. 
For example, another door o r  any opening i n  the  fuselage may be acceptable 
and more appropr iate.  Therefore, the  Safety Board be l ieves  t h a t  t h e  
Emergency Evacuation Subcommittee o f  t he  FAA Av ia t i on  Rulemaking Advisory 
Committee should examine a i r  c a r r i e r  f l i g h t  attendant emergency procedures 
regard ing the  second choice e x i t  assignments t o  ensure t h a t  such assignments 
prov ide  f o r  use o f  the  nearest appropr iate e x i t  p o i n t .  

The Safety Board a lso  notes t h a t  both the  L - 2  and R-2 f l i g h t  
at tendants released t h e i r  r e s t r a i n t  systems a f t e r  the c o l l i s i o n  w i t h  t h e  
M e t r o l i n e r  but  before the  B-737 impacted the  abandoned f i r e  s t a t i o n .  
A d d i t i o n a l l y ,  the  L-2 f l i g h t  attendant p a r t i a l l y  opened t h e  L-2 door, 
a l l ow ing  t h e  s l i d e  pack t o  f a l l  f ree,  and then rec losed the  e x i t  as the  
a i rp lane  s l i d  from the runway. 

During test imony g iven a t  t he  Safety Board's p u b l i c  hear ing and 
du r ing  the  postaccident  in terv iews,  both f l i g h t  attendants s ta ted  t h a t  they 
were t r a i n e d  n o t  t o  re lease t h e i r  r e s t r a i n t s  u n t i l  t he  a i rp lane  came t o  a  
complete stop and t h a t ,  i n  re t rospect ,  they understood the  wisdom i n  t h a t  
procedure. The i r  r a t i o n a l e  f o r  t h e i r  premature r e s t r a i n t  re lease was t h a t  
they saw f i r e  outs ide  the  a i rp lane  and released t h e i r  r e s t r a i n t s  based on 
t h e i r  1  im i ted  knowledge o f  t h e  hazards t h a t  ex is ted .  Nonetheless, on f i n a l  
impact w i t h  the  bu i l d ing ,  both o f  them were thrown forward i n t o  the  g a l l e y  
bulkhead, a c t i o n  t h a t  could have incapac i ta ted them. Except f o r  minor 
contusions, both o f  them were able t o  respond and f a c i l i t a t e  the  evacuation 
from the R-2 e x i t  Although re leas ing  t h e i r  r e s t r a i n t s  was intended t o  speed 
up the  evacuation, t he  poss ib le  consequences o f  ser ious i n j u r y  cou ld  have 
prevented e i t h e r  o r  both o f  them from a s s i s t i n g  i n  t h e  evacuation. The 
Safety Board be l ieves  t h a t  the  p o t e n t i a l  f o r  f l i g h t  at tendant  s u r v i v a l  can be 
s i g n i f i c a n t l y  increased by p rov id ing  f l i g h t  attendants w i t h  supplemental 
t r a i n i n g  t o  underscore the  importance o f  remaining i n  t h e i r  jump seats w i t h  
t h e i r  r e s t r a i n t s  fastened u n t i l  t he  a i r p l a n e  has come t o  a  complete stop. 

2.6.2 Source and M ig ra t i on  o f  t h e  Cabin F i r e  

When the  6-737 overrode the  Me t ro l i ne r ,  t he  cockp i t  and forward 
lower cargo bay areas were ex tens ive ly  damaged. As the  B-737 and M e t r o l i n e r  
cont inued t o  s l i de ,  t he  fuselage and lower cargo bay o f  t he  B-737 were 
invo lved w i t h  f u e l  from the Me t ro l i ne r ' s  ruptured f u e l  c e l l s  and h y d r a u l i c  
f l u i d  from the  6-737's damaged nose gear. The i n i t i a l  impact w i t h  t h e  
Metro1 i n e r  a1 so damaged the  av ion ics  bay located below the  c o c k p i t  i n  f r o n t  
o f  t he  lower forward cargo bay. The f r o n t  p o r t i o n  o f  t he  cargo bay col lapsed 
rearward and upward. The l o c a t i o n  o f  t he  crew oxygen c y l i n d e r  on t h e  forward 
r i g h t  s ide  o f  t he  cargo compartment shows fuselage sk in  penet ra t ions  
o r i g i n a t i n g  from outs ide  o f  t h e  a i rp lane.  The r e g u l a t o r  f o r  the  crew oxygen 
c y l i n d e r  was most probably damaged du r ing  the  i n i t i a l  impact sequence which 
r e s u l t e d  i n  the  escape of gaseous oxygen. Fuel from the M e t r o l i n e r  and 
hyd rau l i c  f l u i d  from the  6-737 provided a  f u e l  source f o r  t he  f i r e ,  and 
oxygen from the  crew oxygen c y l i n d e r  accelerated i t .  

A f t e r  the  i n i t i a l  impact, t he  R-1 f l i g h t  attendant,  who was seated 
i n  the  jump seat l oca ted  d i r e c t l y  above the  cargo bay, remembered hear ing  



meta l  scrape j u s t  b e f o r e  t h e  c a b i n  l i g h t s  went o u t  and t h e  emergency l i g h t s  
came on. He remembered t h e  f l o o r  d i r e c t l y  i n  f r o n t  o f  h i s  jump sea t  moving 
up and down about knee h i g h  as hea t  and smoke en te red  t h e  forward c a b i n  area. 
When t h e  B-737 impacted t h e  abandoned f i r e  s t a t i o n  and t h e  a i r p l a n e  stopped, 
he r e c a l l e d  t h a t  t h e  smoke coming th rough  t h e  f l o o r  near  h im  became more 
dense and t h a t  i t  became more d i f f i c u l t  t o  b rea th .  He a l s o  no ted  t h a t  t h e  
f i r s t - c l a s s  cab in  f i l l e d  w i t h  smoke ve ry  q u i c k l y .  

The s i g n i f i c a n t  f i r e  damage i n  t h e  forward ca rgo  bay and t h e  
v e r t i c a l  burnthrough i n  t h e  fo rward  cab in  area s t r o n g l y  suggest t h a t  t h e  
a rea  was sub jec ted  t o  pro longed exposure t o  a  h igh- tempera tu re  f i r e .  That 
f a c t o r ,  as w e l l  as t h e  r e l a t i v e l y  u n i f o r m  bu rn  p a t t e r n  th roughou t  t h e  c a b i n  
and t h e  f a c t  t h a t  t h e  B-737's f u e l  d i d  n o t  c o n t r i b u t e  t o  t h e  f i r e ,  i n d i c a t e s  
t h a t  t h e  o r i g i n  o f  t h e  f i r e  was i n  t h e  f o rwa rd  cargo bay area. 

The e x t e n t  t o  which t h e  r e l e a s e  of  oxygen f r om t h e  crew emergency 
c y l i n d e r  acce le ra ted  t h e  f i r e  i s  unknown. However, assuming f u e l  f rom t h e  
M e t r o l i n e r  had pene t ra ted  t h e  lower  cargo area, oxygen re l eased  f rom t h e  
b o t t l e  would have en r i ched  t h e  burn  environment and thereby  acce le ra ted  t h e  
gene ra t i on  o f  hea t  and smoke The presence of  a  me l ted  and burned th rough  
area on t h e  r i g h t  outboard s i d e  o f  t h e  fuselage, approx imate ly  where t h e  crew 
oxygen b o t t l e  was secured t o  t h e  r i g h t  s i d e w a l l ,  i s  a  f u r t h e r  i n d i c a t i o n  t h a t  
a  gaseous oxygen r e l e a s e  served t o  a c c e l e r a t e  t h e  f i r e  f rom t h e  l owe r  cargo 
bay area up i n t o  t h e  cab in .  

Comments by s u r v i v o r s  r ega rd i ng  t h e  appearance w i t h i n  t h e  c a b i n  o f  
t h i c k  b l a c k  smoke ve ry  e a r l y  i n  t h e  acc i den t  sequence a r e  c o n s i s t e n t  w i t h  
obse rva t i ons  i n  o t h e r  a i r p l a n e  acc iden ts  i n v o l v i n g  gaseous oxygen and f i r e .  
The S a f e t y  Board b e l i e v e s  t h a t  t h e  p ropaga t ion  o f  t h e  f i r e  i n  t h e  c a b i n  o f  
USA1493 was acce le ra ted  by t h e  r e l e a s e  o f  oxygen from t h e  f l i g h t c r e w  oxygen 
system t h a t  was damaged i n  t h e  i n i t i a l  c o l l i s i o n  sequence on t h e  runway and 
t h a t  t h e  acce le ra ted  f i r e  s i g n i f i c a n t l y  reduced t h e  t i m e  a v a i l a b l e  f o r  
emergency evacua t ion .  The Sa fe t y  Board recogn izes  t h a t  gaseous oxygen 
systems a r e  n o t  r e q u i r e d  t o  meet s p e c i f i c  c rashwor th iness  s tandards and t h a t  
t h e r e  were un ique impact  f o r c e s  r e s u l t i n g  f rom t h i s  runway c o l l i s i o n .  

The t e c h n i c a l  da ta  su r round ing  t h i s  acc i den t  and t h e  h i s t o r i c a l  
da ta  r ega rd i ng  gaseous oxygen f i r e s  do n o t  appear t o  be s u f f i c i e n t  t o  suppor t  
t h e  need f o r  s p e c i f i c  a i r p l a n e  s t r u c t u r a l  o r  systems m o d i f i c a t i o n s .  The 
Sa fe t y  Board i s  aware o f  and encourages ongoing FAA research  on t h e  p o t e n t i a l  
f o r  gaseous oxygen invo lvement  i n  a i r c r a f t  f i r e s .  The S a f e t y  Board suppor ts  
t h i s  e f f o r t  and urges t h e  FAA t o  con t i nue  t h e  research  w i t h  a  v iew toward 
system m o d i f i c a t i o n .  

2.6.3 Adequacy o f  FAA Regu la t ions  R e l a t i v e  t o  F i r e  Re ta rdan t  Cabin 
Fu rn i sh i ngs  

The need f o r  f i r e  r e t a r d a n t  c a b i n  f u r n i s h i n g s  on t r a n s p o r t  
a i r c r a f t  was f i r s t  addressed by t h e  FAA i n  1947. By 1972, FAA r e g u l a t i o n s  
r e q u i r e d  carpe ts ,  seats,  and i n t e r i o r  panel  s, t o  undergo Bunsen burner  
f l a m m a b i l i t y  t e s t s .  Subsequently, t h e  FAA conducted a d d i t i o n a l  r esea rch  and 
proposed upgrad ing these  s tandards by  adding t o x i c i t y ,  smoke, and improved 



f l ammab i l i t y  c r i t e r i a .  By 1977, i n  the  absence o f  f u l l - s c a l e  burn t e s t s  t o  
support the  r u l e  and proposed standards, the  r u l e  was withdrawn. As a  
r e s u l t ,  t he  FAA formed the  Committee on Special Av ia t i on  F i r e  and Explosion 
Reduction (SAFER), which conducted f u l l - s c a l e  t e s t s  and research and made 
recommendations f o r  f i r e  sa fe ty  improvements. The techn ica l  in fo rmat ion  
developed as a  r e s u l t  o f  these t e s t s  provided a  standardized method o f  
eva luat ing  the  s u i t a b i l i t y  o f  cabin mater ia ls .  On A p r i l  16, 1985, t h e  FAA 
i s s u e d  a  N o t i c e  o f  Proposed Rulemaking (NPRM) e n t i t l e d  "Improved 
Flammabi l i ty  Standards f o r  Ma te r ia l s  Used i n  the  I n t e r i o r s  o f  Transport 
Category A i rp lane Cabins," which became a  r e g u l a t i o n  i n  1985 The 
r e g u l a t i o n  es tab l  ished new f i r e  t e s t  c r i t e r i a  f o r  type c e r t i f i c a t i o n ,  
requ i red  t h a t  t h e  cabin i n t e r i o r s  o f  a i rp lanes manufactured a f t e r  1985, and 
used i n  a i r  c a r r i e r  serv ice,  comply w i t h  these new c r i t e r i a ,  and requ i red  
t h a t  cabin i n t e r i o r s  o f  a l l  o the r  a i rp lanes type c e r t i f i e d  a f t e r  January 1, 
1958, and used i n  a i r  c a r r i e r  service, comply w i t h  these new c r i t e r i a  upon 
the  f i r s t  replacement o f  the  cabin i n t e r i o r .  

The accident  B-737 was manufactured before the  e f f e c t i v e  da te  o f  
t he  r e g u l a t i o n  and the re fo re  any r e t r o f i t  o f  f i r e  re ta rdan t  cabin fu rn i sh ings  
was requ i red  o n l y  i n  the  event o f  a  "general r e t r o f i t "  by the  c a r r i e r .  
Piecemeal rep1 acements o f  cabin fu rn ish ings ,  except f o r  f i r e - b l o c k e d  seat 
covers, are n o t  requ i red  t o  meet the  new f l ammab i l i t y  standards. The FAA's 
r a t i o n a l e  f o r  t h i s  p o l i c y  was t h e  adverse economic e f f e c t  on the  a i r l i n e  
i ndus t ry .  Thus, i t  i s  reasonable t o  expect t h a t  i f  an a i r  c a r r i e r  app l ied  
t h i s  regu la t i on ,  as w r i t t e n ,  an a i rp lane  i n  se rv i ce  f o r  20 o r  more years 
might never be subjected t o  a  "general r e t r o f i t , "  which requ i res  an upgrade 
t o  the  f i r e  re ta rdan t  mater ia ls .  

I n  t h i s  accident,  a l l  o f  the  cabin fu rn i sh ings  burned except f o r  
the  carpet ing  and seats. The overhead b ins  melted and i g n i t e d  and then f e l l  
on the  passengers and the  cabin f l o o r .  I f  cabin fu rn i sh ings  o f  t he  type 
spec i f i ed  f o r  newly manufactured a i r c r a f t  had been i n s t a l l e d  i n  the  accident  
a i rp lane,  f i r e  and t o x i c  smoke might  n o t  have spread so q u i c k l y  through the  
cabin. The Safety Board be1 ieves t h a t  a f t e r  a  spec i f i ed  date a i r  c a r r i e r s  
should be requ i red  t o  use f i r e  re ta rdan t  ma te r ia l s  i n  a11 t ranspor t  category 
a i rp lane  i n t e r i o r s  t h a t  meet the  p rov i s ions  o f  14 CFR 25.853. 

2.6.4 FAA E x i t  Row Regulat ions 

On A p r i l  5, 1990, the  FAA enacted the  f i n a l  r u l e  f o r  " e x i t  row 
seat ing,"  which requ i red  a l l  Par t  121 and 135 operators t o  screen and b r i e f  
passengers who are  assigned seats i n  e x i t  rows. The r u l e  became e f f e c t i v e  
on October 5, 1990. The Not ice o f  Proposed Rulemaking, which was publ ished 
on March 13, 1989, and the  f i n a l  r u l e  provided on ly  general guidance on how 
operators could comply w i t h  the  r u l e  by s ta t i ng ,  " A i r l i n e s  must take steps 
t o  i n fo rm passengers s i t t i n g  i n  e x i t  rows about what may be requ i red  o f  them 
i n  an emergency evacuation." Although t h i s  general guidance d i d  n o t  spec i f y  
how operators were t o  comply w i t h  the  r u l e ,  operators were requ i red  t o  have 
FAA-approved programs f o r  procedures t o  screen and b r i e f  passengers. A t  t h e  
t ime of the  accident,  and almost 4  months a f t e r  the  f i n a l  r u l e  became 
e f fec t ive ,  the  FAA had not  completed i t s  review, a p p r o v a l  o r  r e j e c t i o n  o f  any 
of t he  programs submitted by U S A i r  and 12 o ther  operators. FAA requ i red  t h a t  



t h e  program be s u b j e c t  t o  success ive approval  by t h e  p r i n c i p a l  o p e r a t i o n s  
i n s p e c t o r  (POI), t h e  FAA Regional  Off ice,  and t h e  FAA F l i g h t  Standards 
Serv ice ,  i n  Washington, D.C. 

Du r i ng  t h e  Sa fe t y  Board's pub1 i c  hear ing ,  t h e  FAA's Deputy D i r e c t o r  
o f  A i r c r a f t  C e r t i f i c a t i o n  acknowledged t h a t  t h e r e  were " i n i t i a l  problems" 
w i t h  programs submi t ted  by a i r  c a r r i e r s  t h a t  would have t o  bear  t h e  burden 
o f  any subsequent changes r e q u i r e d  by t h e  FAA. Consequently, t h e  FAA issued  
a c h e c k l i s t  t o  ope ra to r s  and e s t a b l i s h e d  a spec ia l  team o f  e v a l u a t o r s  t o  
r e v i e w  each proposed program. On May 22, 1991, t h e  FAA's POI ass igned to- 
USAir  approved t h e  a i r 1  i n e ' s  e x i t  screening and evacua t ion  b r i e f i n g  program. 

USAir  be1 i e v e d  t h a t  i t s  proposed program met t h e  i n t e n t  o f  t h e  r u l e  
by p r o v i d i n g  passenger screenings by t i c k e t  and g a t e  agents,  a f f i x i n g  
p l aca rds  t o  e x i t  row seatbacks, s i m i l a r  t o  t h e  p l a c a r d  on t h e  a c c i d e n t  
a i r p l a n e  t h a t  desc r i bed  passenger d u t i e s  and r e s p o n s i b i l i t i e s ,  and by 
o f f e r i n g  f l i g h t  a t t endan t  b r i e f i n g s  f o r  e x i t  row passengers. The USAir  
sc reen ing  and b r i e f i n g  program probab ly  r e s u l t e d  i n  more passengers escaping 
th rough  t h e  overwing e x i t s  t han  o therw ise  would have. 

The FAA's method o f  implement ing t h i s  impo r tan t  s a f e t y  r u l e  has 
r e s u l t e d  i n  a g r e a t  deal  o f  con fus i on  among a i r  c a r r i e r s  and, more 
i m p o r t a n t l y ,  de layed i t s  implementat ion.  T h i s  d e l a y  by t h e  FAA has n o t  been 
i n  t h e  p u b l i c  i n t e r e s t .  

2.6.5 Improved Access t o  Type 111 E x i t s  

The i s s u e  o f  adequate access t o  Type 111 (overwing)  emergency e x i t s  
has been o f  concern f o r  many years .  T h i s  concern i n t e n s i f i e d  a f t e r  t h e  
August 22, 1985, acc i den t  i n v o l v i n g  a B-737, opera ted  by  B r i t i s h  A i r t o u r s ,  
which was des t royed  on t h e  ground by  f i r e  i n  Manchester, England. The 
acc i den t  r e s u l t e d  f rom an engine m a l f u n c t i o n  t h a t  occur red  b e f o r e  t a k e o f f .  
O f  t h e  137 occupants, 57 were unable t o  evacuate t h e  a i r p l a n e  and were 
f a t a l l y  i n j u r e d .  I n  1986, t h e  Un i t ed  Kingdom C i v i l  A v i a t i o n  A u t h o r i t y  (CAA) 
commissioned C r a n f i e l d  I n s t i t u t e  t o  conduct a human f a c t o r s  r esea rch  program 
t o  i n v e s t i g a t e  t h e  i n f l u e n c e  o f  c e r t a i n  cab in  c o n f i g u r a t i o n a l  f a c t o r s  on t h e  
behav io r  o f  passengers i n  s i t u a t i o n s  where t h e  evacua t ion  process had become 
d i s o r d e r l y .  The o b j e c t i v e  o f  t h e  research  was t o  assess t h e  e f f e c t  on 
passenger behav io r  and f l o w  r a t e s  d u r i n g  s imu la ted  emergency evacua t ions .  
Subsequent ly,  t h e  B r i t i s h  C i v i l  A v i a t i o n  A d m i n i s t r a t i o n  (CAA) i s sued  an 
A i r w o r t h i n e s s  N o t i c e  (AN-79), r e q u i r i n g  inc reased  access t o  Type I 1 1  e x i t s  o f  
a i r p l a n e s  r e g i s t e r e d  i n  t h e  U n i t e d  Kingdom. 

The c i rcumstances o f  t h i s  acc i den t  a r e  s i m i l a r  t o  those  i n  t h e  
Manchester acc i den t  i n  t h a t  many passengers a t tempted t o  e x i t  f r om  an 
overwing e x i t  i n  a v e r y  l i m i t e d  p e r i o d  o f  t ime.  The 10 USAir  passengers and 
L -1  f l i g h t  a t t endan t  s u c c e s s f u l l y  made t h e i r  way t o  t h e  e x i t ;  however, t h e y  
succumbed t o  smoke and t o x i c  fumes w h i l e  a w a i t i n g  t h e i r  t u r n s  t o  e x i t .  The 
s i z e  o f  t h e  Type 111 e x i t  i s  a l i m i t i n g  f a c t o r  d u r i n g  an evacua t ion .  I n  
a d d i t i o n ,  some occupants l o s t  va l uab le  t i m e  because o f  t h e  d e l a y  i n  opening 
t h e  e x i t ,  t h e  a l t e r c a t i o n  a t  t h e  e x i t ,  and a p o s s i b l e  o b s t r u c t i o n  c rea ted  by  
a broken ou tboard  seatback. 



I n  response t o  concerns expressed by t h e  p u b l i c  a f t e r  the  
Manchester accident,  t he  FAA convened a Pub l ic  Technical Conference (PTC) i n  
September 1985 f o r  the purpose o f  examining emergency evacuation from 
t r a n s p o r t  a i rp lanes.  Access t o  Type I 1 1  e x i t s  was a t o p i c  o f  p a r t i c u l a r  
concern. Subsequent t o  the  PTC, t e s t s  were conducted by CAM1 t o  examine the  
r e l a t i o n s h i p  between passageway wid th  and evacuation f l o w  ra te .  The t e s t s  
showed t h a t  t he  f l o w  r a t e  increased by 14 percent a f t e r  t he  f o l l o w i n g  
improvements were made: "A con f igu ra t i on  which had a minimum o f  20 inches o f  
unobstructed passageway t o  the  e x i t ,  w i t h  t h e  lead ing edge o f  t he  seat bottom 
cushion o f  the  row o f  seats a f t  o f  the  e x i t  p ro t rud ing  5 inches forward of 
the  pro jec ted a f t  v e r t i c a l  edge o f  the  e x i t  opening; and a con f igu ra t i on  
which provided two passageways t o  the  e x i t  by center ing  a seat row on the  
e x i t ,  bu t  w i t h  t h e  outboard seat deleted and w i t h  the  seat rows forward and 
a f t  o f  t h i s  seat row spaced a t  32 inches (p rov id ing  two, approximately 6 inch 
unobstructed passageways). I' 

No f u r t h e r  ac t i on  was taken by the  FAA t o  address o r  reso lve  the 
problem o f  access t o  Type 111 emergency e x i t s  u n t i l  t he  issuance o f  an NPRM 
e n t i t l e d  "Improved Access t o  Type 111 Exi ts , "  on A p r i l  9, 1991, 2 months 
a f t e r  the  accident a t  LAX. 

The NPRM addressed the  s a l i e n t  issues po in ted out  a f t e r  the  
Manchester accident  and the  p re l im ina ry  in format ion  gathered du r ing  the  on- 
scene phase o f  t h e  LAX inves t iga t i on .  The NPRM s o l i c i t e d  comments on the  
need t o  remove seats next  t o  Type I 1 1  e x i t s ,  t o  increase the  space between 
seat rows on each s ide  o f  the  e x i t s ,  o r  a combination o f  t he  two opt ions.  
The Safety Board be l ieves  t h a t  a continuous access path o f  no l e s s  than 
20 inches, as demonstrated by tes ts ,  i s  p re fe rab le  t o  removing the  seat 
adjacent t o  the  e x i t  o r  removing t h e  seat and having a 20-inch o r  l e s s  access 
path. Furthermore, the  Safety Board be1 ieves t h a t  t h e  proposed compl i ance 
requirement o f  6 months i s  necessary and reasonable because operators have 
had ample t ime t o  prepare f o r  t h i s  proposed regu la t i on .  The Safety Board 
supports t h i s  r u l e  and encourages the  FAA t o  develop and issue a f i n a l  r u l e  
a t  t he  e a r l i e s t  poss ib le  date. 

2.7 E f f o r t s  t o  Reduce Runway Incurs ions  

The Safe ty  Board has long been concerned about the  runway 
incursion/ground c o l l  i s ion issue. Based on t h a t  concern, t he  Board inc luded 
t h i s  issue when i t  adopted the  "Most Wanted" Safety Recommendations program 
i n  1990. The issue cont inues t o  be a p a r t  o f  the  "Most Wanted" l i s t .  This 
concern was heightened by two recent  f a t a l  accidents t h a t  preceded t h i s  
accident .  These previous accidents were t h e  c o l l i s i o n  i n  D e t r o i t ,  Michigan, 
on December 3, 1990, between Northwest A i r 1  ines  f l i g h t s  299 and 1482' and 
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t he  c o l l i s i o n  i n  At lanta,  Georgia, on January 18, 1990, between Eastern 
A i r l i n e s  f l i g h t  111 and an Epps A i r  Service King A i r  A100.16 

The runway c o l l i s i o n  o f  USA1493 and SKW5569 invo lved c o n t r o l l e r -  
re1  ated f a c t o r s  i d e n t i f i e d  i n  previous Safety Board repor t s .  These f a c t o r s  
are r e l a t e d  t o  human performance and a re  being addressed i n  a number o f  
d i f f e r e n t  ac t ions ,  i nc lud ing  FAA and indus t ry  e f f o r t s  t o  increase awareness 
o f  t h e  nature and magnitude o f  the  human performance problem, improved 
t r a i n i n g  and technological  so lu t i ons  t h a t  may reduce t h e  workload, and a  
f a i  1  -sa fe  redundancy f o r  t he  human performance of a i r  t r a f f i c  con t ro l1  ers.  

The Safety Board i s  aware o f  several advanced concepts i n  a i r p o r t  
sur face t r a f f i c  de tec t i on  and automation tha t ,  when per fec ted and coupled 
w i t h  the  c o r r e c t  match o f  hardware and l o c a t i o n - s p e c i f i c  software, cou ld  
prov ide  warnings t o  preclude accidents s i m i l a r  t o  the  c o l l i s i o n  o f  USA1493 
and SKW5569. For example, the  FAA i s  c u r r e n t l y  t e s t i n g  an A i r p o r t  Movement 
Area Safety System (AMASS). The AMASS system w i l l  use the  data a v a i l a b l e  i n  
A i r p o r t  Surface Detect ion Equipment (ASDE-3) and the  Automated Radar Terminal 
System (ARTS) t o  i d e n t i f y  p o t e n t i a l  incurs ions  and w i l l  a l e r t  t he  c o n t r o l l e r  
so t h a t  t i m e l y  c o r r e c t i v e  ac t ions  can be taken. The Safety Board f u l l y  
supports the  e a r l y  development and i n s t a l  1  a t i o n  o f  such systems a t  
appropr iate a i r p o r t s  w i t h  h igh  volume and complex t r a f f i c  f low.  

On a  broader scale, t h e  Safety Board encourages the  FAA t o  cont inue 
the  research e f f o r t  i n  A i r p o r t  Surface T r a f f i c  Automation (ASTA), which i s  
intended t o  develop automation t o o l s  and more complete automation f o r  
c o n t r o l l i n g  the  f l ow  o f  a i r c r a f t  on t h e  a i r p o r t  surface. ' I n  a d d i t i o n  t o  
reducing the  frequency o f  runway incurs ions,  design goals o f  the  program 
should inc lude a  reduct ion  i n  taxiway incurs ions  and improvements i n  ATC 
opera t iona l  e f f i c i ency .  This automation, i nc lud ing  Departure Flow Management 
(DFM) and Terminal A i r  T r a f f i c  Control  Automation (TATCA), i s  intended t o  
support i n t e r a c t i o n s  among the  var ious a i r c r a f t  on the  a i r p o r t  surface and on 
the  approach path. 

Although the Safety Board f u l l y  supports and encourages these 
e f f o r t s ,  i t  nevertheless recognizes t h a t  these programs a re  intended f o r  a  
1 i m i t e d  number o f  h igh-dens i ty  a i r  c a r r i e r  a i r p o r t s ,  and t h a t  t he  opera t iona l  
b e n e f i t s  w i l l  n o t  be ava i l ab le  u n t i l  t he  l a t e  1990s o r  l a t e r .  The Safety 
Board commends the  FAA's e f f o r t s  t o  fund, support, and implement an 
opera t iona l  system analogous t o  the  a i rborne c o n f l i c t  a l e r t  system t o  
prevent runway incurs ions  a t  a11 U.S. c e r t i f i c a t e d  a i r p o r t s  t h a t  are served 
by a i r  c a r r i e r s .  

2.8 P i l o t  Sel f -Medicat ion 

The r e s u l t s  o f  t he  examination o f  the  t o x i c o l o g i c a l  specimens taken 
from t h e  capta in  o f  USA1493 were p o s i t i v e  f o r  phenobarbital ,  a  medicat ion 
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prescr ibed by h i s  personal physic ian f o r  the  treatment o f  a g a s t r o i n t e s t i n a l  
d i so rde r  Phenobarbital t a b l e t s  were a l so  discovered i n  the  capta in 's  f l i g h t  
bag i n  the  wreckage. The i n v e s t i g a t i o n  es tab l ished t h a t  t he  cap ta in  had, f o r  
several years p r i o r  t o  the  accident,  p e r i o d i c a l l y  used the  medicat ion. The 
presence o f  t he  medicat ion i n  the  capta in  a t  t h e  t ime o f  t he  accident  
i nd i ca tes  t h a t  he had used i t  s h o r t l y  be fore  f l y i n g ,  con t ra ry  t o  the  
i n s t r u c t i o n s  o f  h i s  physic ian and FAA requirements. However, s ince the  
q u a n t i t y  detected was below establ ished therapeut ic  l e v e l s  and the  f i r s t  
o f f i c e r  repor ted  t h a t  t he  capta in funct ioned normal ly  throughout the  f l i g h t ,  
t he  Safety Board concludes t h a t  t h e  medicat ion d i d  not  adversely a f f e c t  h i s  
performance. 

Dur ing t h i s  period, the capta in  maintained a f i r s t - c l a s s  medical 
c e r t i f i c a t e  and underwent semi annual phys ica l  examinations. When examined 
by h i s  FAA A v i a t i o n  Medical Examiner, he f a i l e d  t o  r e p o r t  h i s  use o f  any 
medicat ions when he completed the  medical h i s t o r y  p o r t i o n  o f  app l i ca t i ons  f o r  
t he  c e r t i f i c a t e s .  Thus, he concealed the  use o f  phenobarbital  f rom the FAA 
and h i s  employer. 

Specimens taken from the  f i r s t  o f f i c e r  o f  SKW5569 revealed the  
presence o f  substances found i n  t y p i c a l  over- the-counter  medications. 
Although the  Safety Board be1 ieves t h a t  t he  performance o f  the  f i r s t  o f f i c e r  
was n o t  a c e n t r a l  f a c t o r  i n  the  accident,  t he  presence o f  these substances 
again r a i s e s  the  quest ion concerning the  frequency w i t h  which p i l o t s  
sel f -medicate s h o r t l y  before f l y i n g  

Various FAA programs have made p i l o t s  we l l  aware o f  t he  
consequences o f  t he  abuse o f  i l l i c i t  drugs i n  av ia t i on .  However, t he  
circumstances revealed by t h i s  accident  i n d i c a t e  t h a t  a l l  p i l o t s  may n o t  
f u l l y  appreciate the  p o t e n t i a l  dangers o f  many medicat ions and, as a r e s u l t ,  
may use them inapprop r ia te l y .  

Therefore, the  Safety Board be l ieves  t h a t  t he  circumstances 
i n v o l v i n g  the  p i l o t s  i n  t h i s  accident  demonstrate the  need f o r  t he  FAA t o  
undertake a spec ia l  educational program about the  use o f  these types o f  drugs 
t o  reach a l l  a c t i v e  p i l o t s .  L i t e r a t u r e  about the  issue provided t o  p i l o t s  by 
t h e i r  FAA A v i a t i o n  Medical Examiners may a l so  be h e l p f u l .  Such a program 
must descr ibe,  i l l u s t r a t e ,  and a l e r t  p i l o t s  t o  t h e  p o t e n t i a l  consequences o f  
t he  misuse of l e g i t i m a t e l y  prescr ibed medicat ions and over- the-counter  
preparat ions.  It must a l so  s t ress  t h a t  p i l o t s  must seek and heed the  advice 
of t h e i r  physic ians and FAA A v i a t i o n  Medical Examiners concerning the  use o f  
a l l  medicat ions they take and the  e f f e c t  t h a t  each may have on t h e  sa fe ty  o f  
t h e i r  f l i g h t  operat ions. 

2.9 Analys is  o f  FAA Post-Accident Tox ico log ica l  Tes t ing  

The Safety Board be l ieves  t h a t ,  as a minimum, FAA a i r  t r a f f i c  
management personnel should have requ i red  t h a t  t h e  ground c o n t r o l l e r s  and t h e  
clearance d e l i v e r y  c o n t r o l l e r  be tes ted  under the  FAA's drug t e s t i n g  program. 
Three con t ro l  l e r s  were hand1 i n g  the  accident  a i rp lanes,  and t h e  clearance 
del  i v e r y  c o n t r o l l e r  committed an e r r o r  w i t h  a misplaced f l i g h t  s t r i p .  



The Safety Board recognizes t h a t  a1 1 the  f a c t s  and circumstances 
regarding an accident  cannot be known immediately a f t e r  an accident.  
Therefore, i t  cannot then be establ ished w i t h  c e r t a i n t y  who should be 
subjected t o  the  drug t e s t i n g  program. Under the  circumstances, t h e  Safety 
Board be l ieves  t h a t  the  FAA should t e s t  a l l  i n d i v i d u a l s  who may be reasonably 
associated w i t h  the  circumstances o f  an accident,  such as a l l  c o n t r o l l e r s  who 
have had communications w i t h  an a i r c r a f t  s h o r t l y  before an accident  and t h e i r  
supervisors. The specimens can be re ta ined  u n t i l  t he  i n v e s t i g a t i o n  has 
es tab l ished who might have been associated w i t h  the  accident .  Then, on l y  
those specimens t h a t  are re levan t  t o  the  i n v e s t i g a t i o n  should be submitted 
f o r  ana lys is .  Those t h a t  are not  submitted fo r  ana lys is  can be re turned t o  
the  i n d i v i d u a l  who submitted them. 

The Safety Board was encouraged t h a t  USAir Inc., had implemented a 
drug t e s t i n g  program t h a t  exceeded the  FAA's postaccident  drug t e s t i n g  
regu la t i on .  The a i r 1  ines '  program, which inc luded a random t e s t i n g  element, 
inc luded t e s t i n g  f o r  add i t i ona l  drugs (both l i c i t  and i l l i c i t )  i n  u r ine ,  as 
we l l  as blood sampling t o  t e s t  f o r  e t h y l  a lcoho l .  The a i r l i n e s '  postaccident  
t e s t i n g  program, i n  which u r i n e  and blood are c o l l e c t e d  and screened f o r  
add i t i ona l  drugs, i nc lud ing  a lcohol ,  i s  cons is ten t  w i t h  Safety Board 
Recommendations 1-89-4 through -12, which were addressed t o  the  Secretary o f  
the  Department o f  Transportat ion (DOT) on December 5, 1989. The Secretary 
and s t a f f  responded t o  these recommendations i n  a l e t t e r  w i t h  attachments on 
August 3,  1990, and again on November 5, 1990. 

Safety Board s t a f f  has met w i t h  the  Secretary's Special  Ass is tan t  
f o r  Drug Enforcement and Program Compliance and DOT s t a f f  t o  d iscuss DOT 
postaccident drug t e s t i n g  programs and the  need t o  c o l l e c t  blood and u r i n e  
specimens, as we l l  as t o  increase t h e  number o f  drugs ( i n c l u d i n g  a lcoho l )  i n  
the  program. The Secretary's Special Ass is tan t  i nd i ca ted  t o  the  Safety Board 
s t a f f  t h a t  the  DOT was c u r r e n t l y  eva luat ing  the  mer i t s  o f  es tab l i sh ing  a 
separate program f o r  drug/alcohol t e s t i n g  f o l l o w i n g  accidents. The DOT has 
y e t  t o  n o t i f y  the  Safety Board o f  i t s  planned ac t ion .  Appendix J inc ludes 
a l l  correspondence between the  DOT and the Safety Board r e l a t e d  t o  the  sa fe ty  
recommendations mentioned above. 

2.10 Cockpit  Voice Recorder Re1 i abi 1 i ty  

The Safety Board concludes t h a t  t he  tape suppl ied w i t h  the  CVR 
aboard USA1493 by Sundstrand was de fec t i ve  when i t  was i n s t a l l e d .  The 
maintenance performed by USAir on the  CVR does not  appear t o  have int roduced 
defec ts  i n t o  the  tape. Sundstrand provided data t h a t  demonstrates t h a t  t h i s  
type o f  record ing  tape i s  approved by the  FAA and i s  appropr iate f o r  
i n s t a l l a t i o n  i n  t h i s  CVR.  The CVR had been i n  serv ice  f o r  1,000 t o  
1,500 hours, wh i l e  t h e  recommended overhaul i n t e r v a l  (and thus the  expected 
serv ice  l i f e  o f  the  tape) i s  12,000 hours. Consequently, t he  tape was 
r e l a t i v e l y  new and n o t  expected t o  have degraded s u b s t a n t i a l l y  from normal 
use. The Safety Board be l ieves  t h a t  the  FAA should perform a d i r e c t e d  sa fe ty  
i n v e s t i g a t i o n  o f  t he  Sunstrand Model AV-557 CVR t o  determine what 
mod i f i ca t i ons  need t o  be made t o  ensure t h a t  the  swi tch ing  mechanism i n  the  
u n i t  i s  able t o  w i ths tand recording tape anomalies and v a r i a t i o n  i n  tape 
opac i ty  t h a t  are expected t o  appear dur ing  normal serv ice  l i f e  o f  the  tape. 
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3 .  CONCLUSIONS 

Findings 

The f l  ightcrews o f  both a i rp lanes were p roper l y  t r a i n e d  and 
qua1 i f i e d  f o r  t he  f l  i g h t s  except f o r  the  sel  f -medicat ion 
p rac t i ces  o f  two p i l o t s .  

The f l i g h t  attendants aboard USA1493 were p roper l y  t r a i n e d  and 
q u a l i f i e d  f o r  the  f l i g h t ;  however, con t ra ry  t o  t h e i r  t r a i n i n g ,  
t he  two f l i g h t  attendants located i n  the  r e a r  o f  t he  a i rp lane  
began t o  i n i t i a t e  the  emergency evacuation a f t e r  t h e  i n i t i a l  
impact and before the  a i rp lane  had come t o  a stop. 

Both a i rp lanes were p roper l y  maintained and equipped f o r  t he  
f l i g h t s .  

A i r  t r a f f i c  volume and t r a f f i c  con t ro l  workload a t  t h e  Los 
Angeles In te rna t iona l  A i r p o r t  was moderate a t  the  t ime o f  the  
accident .  

Weather cond i t ions  d i d  not  c o n t r i b u t e  t o  t h e  cause o f  t h e  
accident.  

The a b i l i t y  o f  t he  Los Angeles A i r  T r a f f i c  Contro l  tower 
personnel t o  d i s t i n g u i s h  a i r c r a f t  on the  runways and o ther  
a i r p o r t  t r a f f i c  movement areas, i n c l u d i n g  t h e  accident  s i t e ,  
was complicated by some o f  t h e  te rmina l  I 1  apron l i g h t s  which 
produced g l a r e  

Operat ing procedures a t  t he  Los Angeles A i r  T r a f f i c  Control  
tower d i d  not  provide redundancy comparable t o  t h e  FAA's 
Nat ional  Operat ional Pos i t i on  Standards, which r e q u i r e  t h a t  
f l i g h t  progress s t r i p s ,  used t o  moni tor  t he  progress o f  
f l i g h t s  between c o n t r o l l e r  pos i t i ons ,  be processed through 
t h e  ground con t ro l  p o s i t i o n .  

FAA evaluat ions,  as administered by the  A i r  T r a f f i c  Service 
s t a f f ,  d i d  not  i d e n t i f y  t h a t  essen t ia l  redundancy was absent 
a t  t he  Los Angeles A i r  T r a f f i c  Contro l  tower. Th is  l a c k  o f  
redundancy cont r ibu ted t o  and compounded e r r o r s  by t h e  l o c a l  
c o n t r o l l e r .  

The l o c a l  c o n t r o l l e r  f o r g o t  t h a t  she had placed SKW5569 i n t o  
p o s i t i o n  f o r  t a k e o f f  on runway 24 l e f t  a t  the  i n t e r s e c t i o n  o f  
taxiway 45  because o f  her preoccupation w i t h  another a i rp lane.  

The l o c a l  c o n t r o l l e r ' s  i n c o r r e c t  percept ion o f  t h e  t r a f f i c  
s i t u a t i o n  went undetected because she had an apparent match 
between her view o f  the  t r a f f i c  s i t u a t i o n  on the  a i r p o r t  and 
t h e  f l i g h t  progress s t r i p  a t  her opera t ing  p o s i t i o n .  



A f l i g h t  progress s t r i p  f o r  WW5072 was e a r l i e r  misplaced by 
the  clearance de l  i very con t ro l  l e r .  I f  1 ocal procedures had 
requ i red  t h a t  s t r i p s  be processed through the  ground c o n t r o l  
pos i t i on ,  misplacement would have been detected and corrected.  
Because t h i s  s t r i p  was n o t  present  a t  t he  l o c a l  c o n t r o l l e r ' s  
opera t ing  pos i t i on ,  she m i s i d e n t i f i e d  an a i rp lane  and issued a 
land ing clearance t h a t  l e d  t o  the  runway c o l l i s i o n .  

Current communications procedures fo r  p i  1 o ts  and c o n t r o l l e r s  
regarding i n t e r s e c t i o n  takeo f f s  do n o t  r e q u i r e  t h a t  a s p e c i f i c  
p o i n t  o f  departure be i d e n t i f i e d .  

The Technical Appraisal Program fo r  a i r  t r a f f i c  con t ro l  1 e rs  i s  
n o t  being f u l l y  u t i l i z e d  because of a l a c k  o f  understanding by 
supervisors and the unava i l ab i l  i t y  of appraisal  h i s t o r i e s .  

The l o c a l  c o n t r o l l e r  d i d  n o t  have the  A i r p o r t  Surface 
Detect ion Equipment radar  a v a i l  able t o  a s s i s t  her; however, 
under the  circumstances and procedures i n  e f f e c t ,  i t  probably 
would n o t  have prevented the  accident.  

A i r c r a f t  ex terna l  l i g h t i n g  systems requ i red  f o r  c e r t i f i c a t i o n  
are intended p r i m a r i l y  f o r  i n - f l i g h t  consp icu i ty ,  r a t h e r  than 
f o r  consp icu i ty  on a i r p o r t  surfaces; consequently, t h e  
ex terna l  1 i g h t i n g  o f  SKU5569 tended t o  be ind i s t i ngu ishab le  
from t h e  runway l i g h t s  when viewed from t h e  cockp i t  o f  
USA1493. 

The postmortem presence of phenobarbital  i n  the  capta in  o f  
USA1493 and over-the-counter medicat ions i n  the  f i r s t  o f f i c e r  
o f  SKW5569 d i d  not  con t r i bu te  t o  the  accident.  However, i t  
ind i ca tes  a l ess  than complete apprec ia t ion  o f  t he  p o t e n t i a l  
dangers t h a t  t he  unauthorized use o f  such medicat ions may 
pose. 

The emergency response o f  t he  Los Angeles Department o f  
A i r p o r t s  f o r  t h i s  accident was t i m e l y  and e f f e c t i v e .  

The e x i t  row b r i e f i n g  provided by USAir increased t h e  
preparedness o f  passengers fo r  t he  evacuation; however, t he  
delay i n  opening the  r i g h t  overwing e x i t ,  t he  p a r t i a l l y  
blocked e x i t  opening and o the r  r e a c t i o n  t o  s t ress  caused 
delays i n  the  egress o f  some passengers. 

The propagation o f  the  f i r e  i n  the  cab in  o f  USA1493 was 
accelerated by the  re lease o f  oxygen from the  f l  ightcrew 
oxygen system t h a t  was damaged i n  the  i n i t i a l  c o l l i s i o n  
sequence on the  runway. The accelerated f i r e  s i g n i f i c a n t l y  
reduced the  t ime a v a i l a b l e  fo r  a successful  emergency 
evacuation. 



20. Many o f  t he  deceased passengers on USA1493 were found near the  
overwing e x i t .  They d i d  not  proceed t o  another a v a i l a b l e  e x i t  
i n  the  r e a r  o f  the a i rp lane,  perhaps because o f  smoke and 
l i m i t e d  v i s i b i l i t y ,  and were overcome when t h e  cabin f i r e  
i n t e n s i f i e d .  

3.2 Probable Cause 

The Nat ional  Transportat ion Safety Board determines t h a t  the  
probable cause o f  the  accident  was t h e  f a i l u r e  o f  t he  Los Angeles A i r  T r a f f i c  
F a c i l i t y  Management t o  implement procedures t h a t  provided redundancy 
comparable t o  the  requirements contained i n  the  Nat ional  Operat ional Pos i t i on  
Standards and t h e  f a i l u r e  of the FAA A i r  T r a f f i c  Service t o  prov ide  adequate 
po l  i c y  d i r e c t i o n  and overs igh t  t o  i t s  a i r  t r a f f i c  con t ro l  f a c i l i t y  managers. 
These f a i l u r e s  created an environment i n  the  Los Angeles A i r  T r a f f i c  Contro l  
tower t h a t  u l t i m a t e l y  l e d  t o  the  f a i l u r e  o f  t he  l o c a l  c o n t r o l l e r  2 (LC2) t o  
main ta in  an awareness o f  t he  t r a f f i c  s i t u a t i o n ,  cu lminat ing  i n  the  
inappropr ia te  clearances and the  subsequent c o l l i s i o n  o f  t he  USAir and 
Skywest a i r c r a f t .  Cont r ibu t ing  t o  the  cause o f  t h e  accident was the  f a i l u r e  
of t h e  FAA t o  prov ide  e f f e c t i v e  qua1 i t y  assurance o f  t he  ATC system. 



4. RECOMMENDATIONS 

As a  r e s u l t  o f  i t s  i n v e s t i g a t i o n  o f  t h i s  accident ,  t he  Nat iona l  
Transportat ion Safety Board makes t h e  f o l l o w i n g  recommendations t o  the  
Federal Av ia t i on  Administ rat ion:  

Modify A i r  T r a f f i c  Control  procedures a t  t h e  Los Angeles 
I n t e r n a t i o n a l  A i r p o r t  t o :  

a.) segregate a r r i v a l s  and departures t o  s p e c i f i c  
runways; 

b.) p rov ide  redundancies as intended i n  t h e  Nat ional  
Operat ional P o s i t i o n  Standards i n  the  c o n t r o l  tower. 
(Class I I, P r i o r i t y  Act ion)  (A-91-104) 

Undertake a  thorough r isk-based eva luat ion  o f  a i r  t r a f f i c  
c o n t r o l  procedures a t  the  Los Angeles I n t e r n a t i o n a l  A i r p o r t ,  
evaluate whether changes are required,  and implement necessary 
changes. The eva luat ion  should consider a t  l e a s t  t he  
f o l l o w i n g  issues: 

a. ) runway i n t e r s e c t i o n  takeof fs ;  

b. ) posi  t ion-and-ho ld  clearances; 

c . )  d isplaced runway thresholds; 

d.) hazards associated w i t h  runway crossing t r a f f i c ;  

e.) l o c a l  a s s i s t  c o n t r o l l e r ;  

f . )  A i r p o r t  S u r f a c e  Detec t ion  Equipment use and 
maintenance 

(Class 11, P r i o r i t y  Ac t ion)  (A-91-105) 

Inc lude i n  the  O f f i ce  o f  Safety Q u a l i t y  Assurance t h e  
a u t h o r i t y  and resources to :  (1) independently evaluate a i r  
t r a f f i c  con t ro l  f a c i  1  i t y  compliance w i t h  FAA d i r e c t i v e s  and; 
(2)  a u d i t  f a c i l i t y  evaluat ions performed by the  O f f i c e  o f  A i r  
T r a f f i c  System Ef fect iveness t o  determine t h a t  noted 
d e f i c i e n c i e s  are corrected. (Class 11, P r i o r i t y  Ac t ion)  
(A-91-106) 

Retain the  Nat ional  Operat ional Pos i t i on  Standards as a  
separate, independent order  and: 

a . )  d i r e c t  t h e  FAA's Human Factors and A i r  T r a f f i c  Serv ice 
s t a f f s  t o  per form a  combined review o f  t h e  order  t o  
determine the  adequacy o f  redundancies and incorpora te  
any r e s u l t a n t  recommendations i n t o  the Nat ional  Order; 



b.) expedite the development of Chapters 5 through 10 of the 
National Order. (Class 11, Priority Action) (A-91-107) 

Provide Air Traffic Control Supervisors with formal training 
to improve their understanding of the intent, objectives and 
admini stration of the Technical Appraisal Program. (Class I I, 
Priority Action) (A-91-108) 

Require that interim evaluations of controller performance, 
such as those of the Technical Appraisal Program, be retained 
for 2 years and utilized in conjunction with other performance 
appraisals to track the performance and training needs of air 
traffic controllers. (Class 11, Priority Action) (A-91-109) 

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 
Action) (A-91 - 110) 

Redefine the airplane certification coverage compliance 
standards for anticollision light 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, 
Priority Action) (A-91-111) 

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 conspicuity 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 their airplanes to the present 
higher intensity standards for antic01 lision 1 ight 
installations. (Class 11, Priority Action) (A-91-112) 

Direct the general aviation community and the airlines to take 
steps to ensure that pilot training programs, including 
cockpit resource management training and fl ight 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 
their aircraft, especially when on active runways and/or when 
conducting a final approach to a landing. (Class 11, Priority 
Action) (A-91-113) 



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 may 
affect the safety of their flight. (Class 11, Priority 
Action) (A-91-114) 

Develop for inclusion in the Airman's Information Manual and 
the Air Traffic Control Handbook, (7110.65F) specific 
phraseology to be used by pilots when requesting an 
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 
Rulemaking 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 
Action) (A-91-117) 

Issue an Air Carrier Operations Bulletin directing Principal 
Operations Inspectors to emphasize that during a crash 
sequence flight 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) 

Establish a comprehensive educational program to alert pilots 
to the potential adverse effects on flightcrew performance 
that may arise from the misuse of prescribed and over-the- 
counter medication. (Class 1 1 ,  Priority Action) (A-91-119) 

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 tape opacity that 
can be expected to appear during the normal service 1 ife of 
the tape. (Class 11, Priority Action) (A-91-120) 

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



Also as a r e s u l t  o f  t h i s  accident,  the  Nat ional  Transpor ta t ion  
Safety Board r e i t e r a t e s  the  f o l l o w i n g  recommendations t o  the  Federal 
A v i a t i o n  Admin is t ra t ion :  

Require 14 CFR Par t  121 operators t o  develop and use Cockpit  
Resource Management programs i n  t h e i r  t r a i n i n g  methodology by 
a s p e c i f i e d  date. (Class 11, P r i o r i t y  Act ion)  

Require t h a t  scheduled 14 CFR Par t  135 operators develop and 
use Cockpit  Resource Management programs i n  t h e i r  t r a i n i n g  
methodology by a spec i f i ed  date. (Class 11, P r i o r i t y  Act ion)  

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s/ James L. Kolstad 
Chairman 

/s/ Susan Couqhlin 
Vice Chairman 

/s/ John K. Lauber 
Member 

/s/ Chr is topher A. Har t  
Member 

/s/ John Hammerschmi d t  
Member 

October 22. 1991 



5. APPENDIXES 

APPENDIX A  

INVESTIGATION AND HEARING 

1. I n v e s t i g a t i o n  

The Washington Headquarters o f  t h e  N a t i o n a l  T r a n s p o r t a t i o n  Sa fe t y  
Board was n o t i f i e d  o f  a  runway c o l l i s i o n  acc i den t  i n v o l v i n g  USAir f l i g h t  1493 
and Skywest f l i g h t  5569 a t  Los Angeles I n t e r n a t i o n a l  A i r p o r t  by  t h e  FAA 
Command Center w i t h i n  minutes o f  i t s  occurrence. S t a f f  members f rom t h e  NTSB 
Southwest Region O f f i c e  (LAX) were on-scene w i t h i n  one hour.  A  f u l l  
i n v e s t i g a t i o n  team depar ted  Washington, D.C., t h e  f o l l o w i n g  morning a t  0400 
i n  o r d e r  t o  a r r i v e  i n  Los Angeles a t  f i r s t  d a y l i g h t .  The team c o n s i s t e d  o f  
t h e  f o l l o w i n g  i n v e s t i g a t i v e  group leaders :  Operat ions,  Human Performance, 
A i r  T r a f f i c  C o n t r o l ,  Powerpl an ts ,  Systems, S t ruc tu res ,  A i r c r a f t  Performance, 
and S u r v i v a l  Fac to r s .  S p e c i a l i s t s '  r e p o r t s  were a l s o  p repared  t o  summarize 
CVR and FDR i n f o r m a t i o n .  

P a r t i e s  t o  t h e  f i e l d  i n v e s t i g a t i o n  were t h e  FAA, USAir, Skywest 
A i r l  ines,  Boeing Commercial A i rp lanes ,  F a i r c h i l d  A i r c r a f t  Corpora t ion ,  
General E l e c t r i c  A i r c r a f t  Engines, t h e  A i r  L i n e  P i l o t s  Assoc ia t ion ,  t h e  
I n t e r n a t i o n a l  Assoc ia t i on  o f  Mach in is ts ,  t h e  A s s o c i a t i o n  o f  F l i g h t  
A t tendan ts ,  t h e  N a t i o n a l  A i r  T r a f f i c  C o n t r o l l e r ' s  A s s o c i a t i o n  and t h e  City o f  
Los Angel es Department o f  A i r p o r t s .  

2. Pub1 i c  Hear ing  

A  3  1/2 day p u b l i c  hear ing  was h e l d  i n  Los Angeles beg inn ing  on 
May 6, 1991. P a r t i e s  represen ted  a t  t h e  hea r i ng  were t h e  FAA, USAir, Skywest 
A i r l  ines,  Boeing Commercial A i rp lanes ,  F a i r c h i l d  A i r c r a f t  Corpora t ion ,  t h e  
A i r  L i ne  P i l o t s  Assoc ia t i on ,  t h e  Assoc ia t i on  o f  F l  i g h t  A t tendan ts ,  and t h e  
N a t i o n a l  A i r  T r a f f i c  C o n t r o l l e r s  Assoc ia t ion .  
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APPENDIX B 

PERSONNEL INFORMATION 

USAi r Crewmembers 

Captain C o l i n  F. Shaw 

Captain Shaw, age 48, he ld  A i r l  i n e  Transport P i l o t  C e r t i f i c a t e  
No. 001678605 and was type ra ted  i n  f i x e d  wing BA-111 and B-737 a i r c r a f t .  He 
possessed a cu r ren t  FAA Class I Medical C e r t i f i c a t e  issued i n  October 1990 
w i t h  the  l i m i t a t i o n  t h a t  t he  holder  must wear c o r r e c t i v e  lenses. There were 
no waivers a f f i x e d  t o  h i s  medical c e r t i f i c a t i o n .  He was h i r e d  by Mohawk 
A i r l i n e ,  a forerunner o f  USAir, i n  August 1968 and had remained employed by 
the  a i r l i n e  f o r  the  past 22 years. Captain Shaw accumulated approximately 
16,300 hours o f  t o t a l  f l i g h t  time, o f  which 4,300 hours were i n  the  B-737 
a i r c r a f t .  He upgraded t o  capta in  i n  t h e  B-737 i n  September 1985. H is  l a s t  
p r o f i c i e n c y  check i n  the  B-737 was accomplished i n  January 1991. Captain 
Shaw accrued approximately 43 hours and 83 hours, respect ive ly ,  o f  combined 
f l  i q h t  and duty  t ime dur ina the  30-day and 60-day per iod  ~ r e c e d i n q  the  
accident .  FAA records d o  not  show c a p t a  
accidents, inc idents ,  o r  v i o l a t i o n s .  

F i r s t  O f f i c e r  David T. K e l l y  

F i r s t  O f f i c e r  K e l l y ,  age 32, i s  t h  
P i l o t  C e r t i f i c a t e  No. 217726609 w i t h  tvoe r a t i  

n   haw 'having a n y  previous 

ho lder  o f  A i r l  i n e  Transport 
as i n  the  Lear J e t  and L-382. - .  In, 

H is  FAA Class I ~ e d i c a l  C e r t i f i c a t e ,  issued i n  A p r i l  1990, contained no 
l i m i t a t i o n s  o r  waivers. He was h i r e d  by USAir i n  October 1988. F i r s t  
O f f i c e r  K e l l y  has approximately 4,316 hours o f  f l i g h t  t ime, o f  which 982 
hours are i n  the  B-737 a i r c r a f t .  His most recent  s imula tor /p ro f ic iency  check 
was accomplished i n  December 1990. F i r s t  O f f i c e r  K e l l y  accrued approximately 
61 hours and 101 hours, respect ive ly ,  o f  combined f l i g h t  and duty  t ime dur ing  
the  30 day and 60 day per iod  preceding the  accident .  FAA records do not  show 
F i r s t  O f f i c e r  K e l l y  having any previous accidents, inc idents ,  o r  v i o l a t i o n s .  

Lead F l i g h t  Attendant Deanne Bethea 

Lead F l i g h t  Attendant Deanne Bethea was employed by USAir Inc. ,  on 
January 6, 1989. Her most recent  recu r ren t  emergency procedures t r a i n i n g  was 
performed i n  August 1990. 

F l i g h t  Attendant "B," P a t r i c i a  Hodges 

F l i g h t  Attendant P a t r i c i a  Hodges was employed by USAir Inc., on 
August 11, 1989. Her most recent  recu r ren t  emergency procedures t r a i n i n g  was 
performed i n  August, 1990. 



F l i g h t  Attendant "C," M i l l  iam I b a r r a  

F l i g h t  Attendant Wi l l iam I b a r r a  was employed by USAir Inc.,  on 
January 6, 1989. H is  most recent  recu r ren t  emergency procedures t r a i n i n g  was 
performed i n  June, 1990. 

F l  i g h t  Attendant "D," Vance Spurgeon 

F l i g h t  Attendant Vance Spurgeon was employed by U S A i r  Inc.,  on 
August 11, 1989. H is  most ~ ~ recent  recu r ren t  emergency procedures t r a i n i n g  
was performed i n  August, 1990. 

Skywest A i r 1  ines  F l  i ghtcrew 

Captain Andrew J. Lucas 

Captain Lucas, age 32, was the  holder  o f  A i r l i n e  Transport P 
C e r t i f i c a t e  No. 002311520 w i t h  a type r a t i n g  i n  the  SA-227. He a l so  he 

i l o t  
I d  a 

cu r ren t  FAA Class I Medical c e r t i f i c a t e  issued i n  November 1990 w i t h  no 
l i m i t a t i o n s  o r  waivers noted. He was h i r e d  by Skywest A i r l i n e s  i n  May 1985 
and had remained employed by the  a i r l i n e  f o r  the  past  5 years. Captain Lucas 
accumulated approximately 8,808 hours o f  t o t a l  f l i g h t  t ime, o f  which 
2,107 hours ( a l l  pi lot-in-command) were i n  the  SA-227 a i r c r a f t .  He completed 
i n i t i a l  upgrade t r a i n i n g  i n  the  SA-227 i n  May 1986. The l a t e s t  recu r ren t  
p i l o t  t e s t i n g  and instrument p r o f i c i e n c y  checks requ i red  by 14 CFR Par t  293 
and 297 were completed by him i n  December 1990. Captain Lucas accrued 
approximately 89 hours and 137 hours, respect ive ly ,  o f  combined f l i g h t  and 
duty  t ime du r ing  the  30-day and 60-day pe r iod  preceding the  accident.  FAA 
records do n o t  show Captain Lucas having any previous accidents, inc idents ,  
o r  v i o l a t i o n s .  

F i r s t  O f f i c e r  Frank C. Prent ice  

F i r s t  O f f i c e r  Prent ice, age 45, was the  ho lder  o f  A i r l i n e  Transport 
P i l o t  C e r t i f i c a t e  No. 545666095. He a l so  h e l d  a FAA Class I Medical 
C e r t i f i c a t e  issued i n  February 1990 w i t h  the  l i m i t a t i o n  t h a t  the  ho lder  must 
wear lenses t h a t  co r rec t  f o r  d i s t a n t  v i s i o n  and possess glasses t h a t  c o r r e c t  
f o r  near v i s i o n  wh i l e  exerc is ing  the  p r i v i l e g e s  of h i s  airman c e r t i f i c a t e .  
There were no waivers a f f i x e d  t o  h i s  medical c e r t i f i c a t i o n .  He was h i r e d  by 
Skywest A i r l i n e s  i n  J u l y  1989. F i r s t  O f f i c e r  P ren t i ce  accumul ated 
approximately 8,000 hours o f  t o t a l  f l i g h t  time, o f  which 1,363 hours ( a l l  
second-in-command) were i n  the SA-227. H is  most recent  p r o f i c i e n c y  f l  i g h t  
check was completed i n  J u l y  1990. F i r s t  O f f i c e r  Prent ice  accrued 
approximately 87 hours and 177 hours, respec t i ve l y ,  o f  combined f l i g h t  and 
duty  t ime du r ing  the  30-day and 60-day pe r iod  preceding t h e  accident .  FAA 
records do n o t  show F i r s t  O f f i c e r  Prent ice  having previous accidents, 
i nc iden ts ,  o r  v i o l a t i o n s  
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Los Angeles ATC Tower Personnel 

Local C o n t r o l l e r  2 (LC2) Robin Wascher 

Ms. Wascher was the  l o c a l  c o n t r o l l e r  2 a t  t he  t ime o f  t h e  accident.  
She he ld  FAA CTO c e r t i f i c a t e  number 549925086 dated February 3, 1977, and a 
Temporary Airman C e r t i f i c a t e  w i t h  an endorsement f o r  LAX ATCT dated 
December 2, 1990. She a l so  he ld  an FAA/National Weather Service Tower 
V i s i  b i l  i t y  Observations C e r t i f i c a t e  issued on August 8, 1986. Her most 
recent  p r i o r  medical examination occurred on October 19, 1990. She was 
requ i red  t o  wear c o r r e c t i v e  lenses. 

P r i o r  t o  being h i r e d  by the  FAA, Ms. Wascher was an ATC s p e c i a l i s t  
w i t h  the  U.S. A i r  Force from 1975 t o  J u l y  27, 1977. Ms. Wascher was employed 
by the  FAA as an ATC s p e c i a l i s t  on March 28, 1982. Her f i r s t  assignment was 
a t  t he  Gul fpor t ,  M iss i ss ipp i ,  ATCT, a Level I 1 1  f a c i l i t y .  She t rans fe r red  t o  
Greenvi l le ,  M iss i ss ipp i ,  on A p r i l  4, 1984, and t o  Aspen, Colorado, on June 6, 
1986. Greenv i l l e  was a Level I  and Aspen was a Level I 1  ATC f a c i l i t y  a t  the  
t imes Ms. Wascher was employed a t  those f a c i l i t i e s .  On September 18, 1989, 
Ms. Wascher t rans fe r red  t o  LAX ATCT, where she became a f u l l  performance- 
l e v e l  (FPL) c o n t r o l l e r  on December 12, 1990. 

Area Supervisor (AS), F ranc i ta  Vandiver 

Ms. Vandiver was the  AS a t  t he  t ime o f  t he  accident.  She h e l d  FAA 
Contro l  Tower Operator c e r t i f i c a t e  number 512627564, issued June 26, 1976. 
She a l so  he ld  an FAA Temporary Airman C e r t i f i c a t e  w i t h  an endorsement f o r  LAX 
Tower, dated May 25, 1988, and an FAA/National Weather Serv ice Tower 
V i s i b i l i t y  Observation C e r t i f i c a t e  issued J u l y  28, 1988. Her l a s t  medical 
examination was performed on October 22, 1990, w i t h  no l i m i t a t i o n s  o r  waivers 
noted. 

Ms. Vandiver was f i r s t  employed by the  FAA on November 8, 1982. 
P r i o r  t o  her  employment by t h e  FAA she was an ATC s p e c i a l i s t  w i t h  t h e  U.S. 
Navy f o r  approximately 6 years. 



TIME 6 
W R C E  - 

1756:54 
PA-3 l a d i e s  and gentlemen i n  p repara t ion  f o r  l and ing  

i n  10s angeles- 

AIR-GROUND C~OJNICATIWS 

TIME ii 
E!!!!&E 

1757:Ol 0 
LAXCNTR usa 1493 two f i v e  zero kno ts  approach 

0 
0 

one two f o u r  p o i n t  n i n e r  good day. G - P 
1757.05 -4 v w 
RDO-1 ok usa 1493 two hundred f i f t y  and ah < m 

twenty  f o u r  n ine? o w = 0 H g  
1757: 10 m % 

LAXAPR twenty  f o u r  n ine  t h a t ' s  c o r r e c t .  Z "  
ii 

1757:24 o 
RDO-I Usa I493 o u t  o f  e leven f o r  t e n  on t h e  

p r o f  I l e  rn m 
1757:27 
LAXAPR usa I493 10s angeles approach. 

i n t e r c e ~ t  the runway two l o u r  r l q h t  ?? 
l o c a l i z e r  mainta in  one zero thousand. w 0 

w 
1757.34 
ROO-1 i n t e r c e p t  m a ~ n t a l n  ten  

1757.38 
CAM-2 here we go. when he says i n t e r c e p t  t h e  l o c a l l z e r  

* 



TIME 6 
SWRCE . .- 

1757:55 
CAM-2 slowing a t  ten.  

1758.04 
CAM-2 t u r n  r i g h t  heading [sound o f  

l augh te r ] .  

1758:ZO 
CAM-? *. 

1759:OO 
LAXAPR usa 1493 do you have the a i r p o r t  i n  

s i g h t ?  

1759:04 
RDO-1 usa 1493 a f f i rmat i ve .  

1759:06 
LAXAPR (c leared v i s u a l  approach) two f o u r  

l e f t  usa 1493. cross denay a t  o r  above 
e i g h t  thousand. 

1759:l l  
ROO-1 ok denay a t  e fgh t  o r  above and ah 

c leared v i s u a l  two f o u r  l e f t  usa 1493 

1759116 
CAM [sound s i m i l a r  t o  t h a t  of an a u t o p i l o t  disconnect]  

1759126 
CAM-? ( p o i n t  f i v e ) .  

1759:28 
CAM- 1 a l r i g h t  

1759:41 
CAM-2 c lca red  t o  v i s u a l  f o r  two four  l e f t .  



AIR-GROUND CWUNICATIONS 

1759:42 
CAM-1 l e f t ,  

1759:46 
CAM-2 correct '  

1759.49 
CAM- 1 I'll conf~r rn  tha t .  

1759:57 
RDO-1 ah j us t  c o n f ~ r m  the v isual  f o r  usa 

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

1800:OZ 
LAXAPR that 's  correct  usa 1493. 

1800:04 
RDO-1 thank-you 

1800 : 08 
CAM [sound s imi la r  t o  tha t  of an a l t i t ude  a l e r t  horn 

*** [tape section "Em begins - slow tape speed] *** 

1800: l l  
CAM-? the only condit ions. 

1800.16 
CAM-? + *. 
1800.21 
CAM-I 1 hope yo11 don't mlnd me * ( the c a b ~ n ) .  

I800 24 
CAM-? oh no no no no nrqat ive * * * ( r ~ g h t  nut 

th~rc!) + 



1800:58 
CAM-1 (you got 'em) down. 

1801 .OO 
CAM [sound s i m i l i a r  t o  tha t  o f  an a l t i t ude  a l e r t  horn] 

1801: 15 
CAM [sound o f  w h ~ s t l  ing] 

1801:35 
CAM [un ident i f  led beep possibly o r i g ina t i ng  from 

the rad io ]  

1802:Ol 
LAXAPR usa 1493 expedite ah your descent 

throuqh four  thousand as much as 
practycal if you would. there w i l l  be 
t r a f f i c  oass above YOU t o  land on the 
south side. 

1802:08 
ROO-1 ok I'll expedite through four usa 

1493 

1802: 48 
CAM-1 you got the l e f t  side l n  s ight  * 

1802:51 
CAM-2 yeah. 

1803:OO 
CAM-?  * we're out o f  four. 



1003.02 
CAb l -7  (message) 

1803:OS 
LAXAPR usa 1493 thanks f o r  your help. 

Contact 10s angeles tower one three 
three po in t  n ine r  a t  rnmen. good 
night .  

1803:lO 
ROO-I t h i r t y  three nine good n igh t .  

1803:17 
LAXTWR usa 23 f l y  heading two f i v e  zero 

maintain two thousand wind two five 
zero a t  s i x  runway two four l e f t  
cleared f o r  take-off.  

1803:ZO 
CAM-? gear down. 

1803:Zl 
CAM-1 a l r i g h t  you gave the three be l ls .  

1803: 23 
CAM-? yes I did.  

1803 :23 
CAM [sound s imi la r  t o  t ha t  of landing gear being extended] 

1803:24 
USA23 ok two thousand two f i f t y  cleared t o  

go usa 23. 



AIR-GROUND COWUNICATIONS 

TIME & 
SOURCE 

1803:29 
CAM 1 ok ah s t a r t  switches are continuous, r e c a l l  both 

checked. 

1803:30 
LAXlWR * 2 4 6 .  V o u s t i l l  h o l d i n q ' s h o r t o f  

fm t y  ^.r'vn117 

18U3.33 
*246 two f o r t y  six a f f i rmat ive .  

1803:35 
LAXTWR you're next. 

1803: 36 
*246  thank you. 

1803:37 
SKU569 skw 5 6 9  a t  f o r t y  f i v e  we'd l i k e  t o  go 

from ( t h i s  po in t ) .  

1803:37 
CAM-] speed brakes s t i l l  working ( f o r  a l i v i n g ) .  

1803:39 
CAM-2 a l r i g h t .  

1803:'ll 
LAXTWR skw 5 6 9  t a x i  up t o  and hold short two 

four l e f t .  

1803:42 
CAM- 1 gear checked? 

1803:43 
CAM l & Z  down. 



CONTENT 
TIME 6 
SOURCE 

1803:44 
SKW569 roger  h o l d  s h o r t .  

1803-44 
CAM 1 . t h r e e  green. 

1803-45 
CAM-? a l r i g h t  

1803:48 
CAM-2 f l a p s  (qo in ' )  one. 

1803:49 
CAM [sound s i m i l a r  t o  t h a t  o f  a f l a p  l e v e r  a c t u a t i o n ]  

1803:52 
CAM-I f l a p s  *. 

1803: 54 
*725 725 ready i n  sequence. 

1803:56 
LAXTWR sku246 t a x i  across runwav two f o u r  

l e f t  runway t n o  four  ri&t p a r a l l e l  
and t u r n  r i g h t  heading two seven zero, 
ma in ta in  two thousand two f o u r  zero a t  
s i x  c lea red  f o r  t a k e - o f f .  

1803: 59 
CAM [sound s i m i l a r  t o  t h a t  of a f l a p  l e v e r  a c t u a t i o n ]  

1801:OO 
CAM-2 f i v e .  

1804:OZ 
CAM [sound s i m i l a r  t o  t h a t  o f  f l a p  l e v e r  a c t u a t i o n ]  



CONTENT - -. -- 

1804:lZ 
CAM [cont inuous c l i c k s  through approach s i m i l a r  t o  

s t a b i l i z e r  t r i m  ac tua t ions ]  

TIME & 
SOURCE - . - . . 

1804:08 
LAXTWR 

1804.11 
LAXTWR 

ok two (seventy) t o  two thousand two 
f o r t y  s i x  c lea red  t a k e o f f .  

runway two f o u r  r i g h t  

a f f i r m a t i v e .  

(wings) f i v e  thousand s i x  t a x i  across 
runway two f o u r  l e f t .  c o n t a c t  ground 
p o i n t  s i x  f i v e  when o f f  t h e  runway. 
good day. 

1804: 17 
PHIL102 i s  t h a t  f o r  p h i l l i p i n e  one zero two 

ma ' am? 

1804:19 
LAXTWR n o  s i r  hold s h o r t .  (w ings)  5006 t a x i  

across runway two Four l e f t .  con tac t  
ground p o i n t  s i x  f i v e  when OFF t h n  
runway. 

1804:30 
LAXTWR usa 23 con tac t  10s angcles depar ture 

now. 

1804:33 
USA23 good n i g h t .  



AIR-GROUND COMTWNICfiENS 

TIME & 
SOURCE - 

1804:35 
RDO- 1 

1804:38 
LAXTWR 

1804:44 
LAXTWR 

usa 1493 ( ins ide of) Romen. 

wings 5006 ground ah tower. 

skw569 t a x i  i n  pos i t ion  and hold 
runway two four l e f t  t r a f f i c  crossinq 
down f i e l d .  

ok two four  l e f t  pos i t i on  and hold 
skw569. 

1804-52 
LAXTWR wings 5006 tower. 

1805:OO 
SWA725 tower swa725 ready i n  sequence. 

1805:OZ 
LAXTWR swa725 roger t ax i  up t o  and hold 

short two four l e f t .  

1805:OS 
SWA725 up t o  hold short swa725. 

1805:06 
LAXTWR y o u ' l l  fo l low the metro 1 i ner .  

1805:08 
SWA725 ok. 

1805 09 
CftM-2 t h i r t y  qrecn l i q h t  detent. 



1Wi li 
SOURCE -. CONJrNT 

TIME 6 
SOURCE -- CONTENT 

1805:09 
*5006 [ u n i n t e l l i g i b l e  transmission t o  

tower]. 

1805:11 
C A M - ]  a l r i g h t .  gear, f laps,  landing clearance remains. 

1805:12 
LAXTWR 5006 you back w i th  me7 

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

1805: 16 
LAXTWR ok, I thought I l o s t  you. t a x i  across 

runway two four l e f t .  contact ground 
po in t  s i x  f i v e  when o f f  the runway. 
t r a f f i c  w i l l  hold i n  pos i t ion .  

1805:21 
*5006 sorry we thought we l o s t  you, we 

apologize. 

1805:23 
LAXTWR no problem. sundance 518 t a x i  across 

runway two four l e f t .  contact around 
p o i n t  s i x  f i v e  when o f f  the runway. 
good niqht .  

1805:29 
ROO-1 usa 1493 f o r  the l e f t  side two four 

l e f t .  

1805-33 
LAXTWR 246 heading two seven zero. contact 

10s angeles departure. good n iqh t .  



Tine & 
SOURCE 

AIR-GROUND CUUWNICATIONS 

TIME 1 
SOURCE 

1805:37 
P246 246 good n i g h t  

1805:39 
92858 [ u n i n t e l l i g i b l e  transmission from 

tower] 

1805:41 
CAM-1 out o f  a thousand fee t  

1805:44 
LAXTWR swa725 tower. 

1805:47 
SWA725 swa725 go ahead. 

1805:48 
LAXTUR yes s i r .  you're holding short, i s  

that  correct? 

1805:SO 
SWA725 yes ma'am, we're holding short 

1805:51 
LAXTUR thank-you. usa 1493 cleared t o  land 

runway two four  l e f t .  

1805:55 
ROO-1 cleared t o  land two four l e f t  1493 

1805:58 
*2858 2858 to  the r i g h t  f i v e  miles. 

1806:OO 
LAXTWR usa2858 winds two three zero a t  

e ight  cleared to  land runway two four 
r m h t  



TIME & 
SOURCE CONTENT 

1806:04 
USA2858 c lear  t o  land.  

1806.07 
CAW2 looks rpa1 good *. 

1806:08 
WNGW5072 tower wings west 5072 i s  ready For 

take -o f f .  

1806:09 
CAM-1 ahhh, you're coming outta  f i v e  hundred f e e t  bug 

plus twelve, sink i s  seven 

1806:13 
LAXTWR wings 50727 

I806:lS 
WNGW5072 a f f i rmat ive .  

1806-16 
CAM [sound o f  c l i c k ]  

1806:18 
LAXTWR wings 5072, a r e  you a t  f o r t y  seven or  

f u l l  length? 

1806:19 
CAM- l l i g h t s  (on) .  

1806: 20 
WNGW5072 we're a t  f u l l  length 

1806:21 
LAXTWR ok 



CONTFNT 

AIR-GROUND COHnUNlcAJJOE 

TIME 6 
SOURCE - COH!!!! 
1806:26 
LAXTWR hold short. 

1806:27 
WNGW5072 roger, holding short.  

1806.30 
CAM-' * *. 

1806:30 
LAXTHR wings 5072 say your squawk. 

for ty  s i x  f i f t y  three. 

1806:1(6 
WNGW5212 10s angeles tower wings west 5212 

with you on a visual for  two four 
r i g h t .  

1806:55 
LAXTWR swa725 t a x i  i n  to  pos i t ion  and hold 

runway two four l e f t .  

1806:57 
CAM-' [ u n i n t e l l i g i b l e  remark] 

1806:58 
SWA725 725 posit ion and hold two four l e f t  

1806-59 
CAM [sound of impact] 
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APPENDIX D 

CVR/ATC RECORDED DATA CORRELATION 

PERTINENT CVR TIMELINE TRANSMISSIONS. 1803:OO - 180S:ZO 
1. 18,03,00, CAM-? we're out of four... 
2. 18,03,01, CAM-? right. 
3. 18,03,02, CAM-? (message) 
4. 18,03,03, CAM-? * 
5. 18,03,05, LAXAPR usa 1493 thanks for your help. Contact 10s anqeles tower 

one three three point niner at romen. good night. 
6. 18,03,10, RDO-1 thirty three nine good night. 
7. 18,03,20, CAM-2 gear down. 
8. 18,03,21, CAM-1 alright you gave the three bells. 
9. 18,03,23, CAM-2 yes I did. 

10. 18,03,23, CAM [sound similar to that of landing gear being extended] 
11. 18,03,29, CAM-1 ok ah start switches are continuous, recall both checked. 
12. 18,03,37, SKW569 skw 569 at forty five we'd like to go from (this point). 
13. 18,03,37, CAM-1 speed brakes still working (for a living). 
14. 18,03,39, CAM-2 alright. 
15. 18,03,41, LAXTWR 5kw 569 taxi up to and hold short two four left. 
16. 18,03,42, CAM-1 gear checked? 
17. 18,03,43, CAM-162 down.. . 
18. 18,03,44, .SKW569 roger hold short. 
19. 18,03,44, CAM-1 
20. 18,03,45, CAM-? 
21. 18,03,48, CAM-2 
22. 18.03.49. CAM 

alright. 
flaps (goin') one. 
[sound similar to that of a flap lever actuation] 

26. 18,04;02; CAM 
27. 18,04,12, CAM 

28. 16,04,35, RDO-1 
29. 18,04,44, LAXTWR 

flaps *. 
[sound similar to that of a flap lever actuation] 
five. - -  .. 
[sound similar to that of flap lever actuation) 
[continuous clicks through approach similar to 
stabilizer trim actuations] 
usa 1493 (inside of) Romen. 
skw569 taxi in position and hold runway two four left 
traffic crossing down field. 
ok two four left position and hold skw569. 
thirty green light detent. 
alright. gear, flaps, landing clearance remains. 





PERTINENT CVR TIMELINE TRANSMISSIONS. 1804:40 - 1807:OO 

18,06,16, CAM 
18,06,19, CAM-1 
18.06.30, CAM-? 
18; 06; 5 7 ;  CAM-? 
18,06,59, CAM 

skw569 taxi in position and hold runway two four left 
traffic crossing down field. 
ok two four left position and hold skw569. 
thirty green light detent. 
alright. gear, flaps, landing clearance remains. 
usa 1493 for the left side two four left. 
out of a thousand feet *. 
thank-vou. usa 1493 cleared to land runwav two 
four left. 
cleared to land two four left 1493. 
* looks real good *. 
ahhh, you're coming outta five hundred feet bug plus 
twelve, sink is seven. 
[sound of click1 
lights (on). 
* * .  
[unintelligible remark] 
[sound of impact1 





APPENDIX E 

ASDE EQUIPMENT OUTAGES 

Informat ion regarding LAX ASDE equipment outages was obtained from 
a review o f  AF F a c i l i t y  Maintenance Logs, FAA Form 6030-1, f o r  t h e  per iod 
between February 1, 1989, and February 8, 1991. 

The acronym OTS denotes t h a t  a p a r t i c u l a r  p iece  o f  equipment i s  out 
o f  serv ice .  The acronym RTS denotes t h a t  t h e  equipment has returned t o  
serv ice .  

TIMES OUTAGE 
2110-2115, Ch B OTS 
0830-0945, OTS 
1950-1958, Ch B OTS 
0900- OTS 

-1815 RTS 
1925-1930, Ch B OTS 
1930-2005, North ASDE out of alignment 
1730- Ch B OTS 

-1500, Ch B RTS 
1950-2005, Ch B OTS 
1350- OTS, Antenna gearbox failure 

-1341, RTS 
2018-2045, OTS 
0200-1630, OTS TWR CAB Control Panel 
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- OTS 

-2135, RTS 
0722- OTS 

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

-2025, RTS 
1530- Ch B OTS 

-2130, Ch B RTS 
2122-2207, OTS 



DATE TIMES 0UTAC.F 
02-05-89 2110-2115, Ch B OTS 

OTS 
Ch B OTS 
OTS 
RTS 
Ch B OTS 
North ASDE out of alignment 
Ch B OTS 
Ch B RTS 
Ch B OTS 
OTS, Antenna gearbox failure 
RTS 
OTS 
OTS TWR CAB Control Panel 
Ch B OTS 
OTS 
Ch A OTS 
Ch A OTS 
Ch A RTS 
Ch A OTS 
OTS 
RTS 
OTS 
RTS 
OTS 
OTS 
RTS 
Ch B OTS 
Ch B RTS 
OTS 



2000- Ch B OTS 
-1105, Ch B RTS 

0710-0730, OTS 
1945-2010, OTS 
2020-2030, Ch B OTS 
1723-1742, Ch B OTS 
1800-2218, OTS (Ch A )  
1800- [unable to determine when Ch B R T S ]  possible 

RTS on, or as late as, 01-02-90 @ 1220. 
2050- OTS 

-1006, RTS 
1921-1630, OTS 

-0830, RTS 
0850- OTS 

-0900, RTS 
0640-1255, OTS 
1045- OTS 

-0841, RTS 
1210- OTS 

-0725, RTS 
0540-0600, Ch B OTS 
2143- OTS 

-0811, RTS 
1845-1850, OTS 
2100-2154, OTS 
1900- OTS 

-1406, RTS 
1145-1222, OTS 
1345- Ch B OTS 

-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 
0200- Ch A OTS 

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

-1230, Ch A RTS 
1850- North Display OTS 

-1100, North Display RTS 
2120-2140, North Display OTS 
2315-2400, Ch A OTS 
1530-1545, ASDE Control Box in Cab-stuck button 
1740-1853, OTS 
2050-1621, OTS 

-0921, RTS 
2018- OTS 

-1545, RTS 
1500-1519, Ch A OTS 
2020-2050, OTS 



2240-2308, Ch A OTS 
2018-2127, Ch B OTS 
2030-2050, OTS 
2030-2045, Ch B OTS 
2050-2116, Ch A OTS 
1234-1240, Ch A OTS 
1942- Ch A OTS 
1751- Ch B OTS, ASDE OTS 

-0950, Ch A RTS 
RTS -1400; Ch B 

1938-1935, OTS 
1952- OTS 

-1740, Ch B 
-1125, Ch A 

1850-1947, OTS 
2045-2115, OTS 
0640-0740, OTS 
0015- Ch A 

RTS 
RTS 

(Map Alignment) 
OTS 

11-29-90 -1542, Ch A RTS 
11-30-90 1602- OTS 
01-16-91 -1719, RTS - - 1825 11 - ->(FAA Form 7230-4) ASDE channel A OTS on south 

side indicator. Due to this, DEU will not operate 
either side (North & South). Channel B ASDE OTS 
on south side, targets too weak to be useable. - - 0001--->(FAA 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. 

=--->(FAA Form 7230-4) Radar (maintenance) reminded of 
ASDE problems. 

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

-1515, Ch A&B/North Display RTS/South Display OTS. 
w - - - > ( F A A  Form 7230-4) ASDE OTS, maintenance advised. 
0001--->(FAA Form 7230-4) ASDE OTS. 

---->(FAA Form 7230-4) ASDE channel A and B RTS. 
Display on both scopes remains OTS. 

---->(FAA Form 7230-4) Radar technician has worked on 
ASDE today, however it remains OTS. 

=--->(FAA Form 7230-4) ASDE RTS. - - 1700--->(FAA Form 7230-4) ASDE OTS. - - ---->(FAA Form 7230-4) ASDE south side OTS. 
---->(FAA Form 7230-4) ASDE OTS. 
m - - - > ( F A A  Form 7230-4) ASDE north side RTS, both 

channels work. 

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



=--->(FAA Form 7230-4) ASDE north side OTS. 
---->(FAA Form .7230-4) ASDE north side RTS. 
m - - - > ( F A A  Form 7230-4) ASDE north side OTS. - - 0001--->(FAA Form 7230-4) ASDE OTS. 
---->(FAA Form 7230-4) ASDE north side RTS. 
---->(FAA Form 7230-4) ASDE RTS, south side indicator 

OTS, maintenance advised. 
1750-1758, OTS 
2230-2400, OTS - - 0001--->(FAA Form 7230-4) ASDE OTS, unusable because 

north ASDE map misalignment and south ASDE is 
OTS . - - 0001--->(FAA Form 7230-4) ASDE'OTS, radar (maintenance) 
aware. 

=--->(FAA Form 7230-4) South-ASDE RTS, both channels 
RTS . - - 0001--->(FAA Form 7230-4) ASDE on north complex OTS. - - 0001--->(FAA Form 7230-4) ASDE on north complex OTS. 

---->(FAA Form 7230-4) ASDE OTS. 
---->(FAA Form 7230-4) ASDE south RTS. - - 0001--->(FAA Form 7230-4) ASDE north complex OTS. 
^^Q--->(FAA Form 7230-4) Losing targets intermittently 

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

side). - - 0001--->(FAA Form 7230-4) ASDE north complex OTS. ASDE 
B channel OTS. - - 0001--->(FAA Form 7230-4) ASDE north complex OTS. ASDE 
B channel OTS. 

05.00--->(FAA Form 7230-4) ASDE OTS for schedule 
maintenance (Change Gearbox). 

m - - - > ( F A A  Form 7230-4) South ASDE complex ASDE RTS, 
north complex OTS, channel B RTS. 

- - 0001--->(FAA Form 7230-4) ASDE north complex OTS. 
---->(FAA Form 7230-4) ASDE Ch B OTS. 
=--->(FAA Form 7230-4) ASDE Ch B RTS. - - 0001--->(FAA Form 7230-4) ASDE north complex OTS. 
2 3 0 0- Checked operation of ASDE, operation normal. 
2320- AF Radar Technician checked with ATCT ATM 

to see if he wanted any assistance from 
radar regarding the accident (certification 
of ASDE). ATM replied negative. - - 0001--->(FAA Form 7230-4) ASDE north complex OTS. 

1010-1040, Commenced and completed certification of ASDE 
after talking with and at the request of the 
ATM and the AF Sector Chief. - - 0001.--->(FAA Form 7230-4) ASDE north complex OTS. 

1845- Working on north ASDE display. 
-2300, North ASDE display RTS. 



ASDE OTS/due to antenna gearbox leaking. 
(Replaced gearbox). 
It was determined the ASDE antenna 
rotation is slower than normal (72 RPM versus 
normal 144 RPM). 
In reference to 05/1023 entry, AFS manager, 
Western Pacific Region and Headquarters 
personnel state that is okay to certify 
the ASDE with a slower antenna speed of 73 
RPN. 
ASDE RTS. 
Ch B OTS. 
Ch B RTS. 
Advised by air traffic of map linearity 
problem on north ASDE display. After 
discussion with tower, they agreed that 
display was useable and air traffic would 
like to continue using it at this time due 
to weather. Display will require downtime 
to check. 
ASDE OTS. Released for maintenance on tower 
displays. 
ASDE RTS. 
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APPENDIX F 

SUMMARY OF MEDICAL HISTORY OFCOLIN F. SHAW 

NATIONAL TRAMSPORTATION SAFETY BOARD 
OFFICE OF AVIATION SAFETY 

WASHINGTON, DC 20594 
APRIL 10, 1991 

SDMMARY OF MEDICAL HISTORY OF COLIN F. SHAW, JR./l 

July, 1984 
Captain Shaw reported the use of phenobarbital and 

orebanthine durina the previous six to eiaht Years for peptic 
ulcer disease, t o h i s  personal physician. ~henobarbitai had been 
described bv another unknown physician for qastrointestinal 
problems. ~ h ~ s i c i a n t s  notes state: "The patient does admit to 
drinking 4-5 cans of beer daily." 

June, 1985 
The personal physician prescribed phenobarbital (unknown 

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 notes state: "going to 
training for new airplanew. 

February 1989 
A prescription was issued by the personal physician and 

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

August, 1990 
A prescription was issued by the personal physician and 

filled for phenobarbital (30 15mg tablets) forthe same 
condition. 

An examination of Captain Shaw's applications for FAA 
medical certificates from 1973 to the date of the accident (24 
applications) revealed that Captain Shaw never reported a 
gastrointestinal illness or the use of phenobarbital to his 
Aviation Medical Examiner on the applications. 

An examination of the records of the medical insurance 
carrier 'under whichcaptain Shaw was covered revealed that 
Captain Shaw had submitted no claims for prescription benefits 
for phenobarbital prescriptions he had received. 

I/ With respect to the use of phenobarbital 
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APPENDIX G 

FACTUAL SUMMARY OF A I R  TRAFF IC  CONTROLLER MEDICAL RECORDS 

NKTICNAL Â¥nwspaaana SAFITY BOW) 
m c E  OF AVIATICtI SAFOT1C 
washington, D.C. 20594 

FACTUAL SUMMARY OF AIR 1T1MTIC CO/HSOIISK MEDICAL RBCCRD6 

U3CATION: Ifls Angeles International Airport 
Los Angeles, California 

&TE/TIME: February 1, 1991, 1807 PSI 

AIRCRAFT: USAir Flight 1493, B737-300 
OPERATOR: USAir, Inc. 

AIRCRAFT: Skywest Flight 5569, Fairchild SA-227 
OPERATOR: Scywest Airlines, Inc. 

Jaines W. Danaher, Chief, Operational Factors and Hunan Perforroanoe 
Division, NTSB 

On April 12, 1991 at FAA Headquarters in Washington, D.C., the 
undersigned reviewed n\A medical records of four Arcs 7 1  who were on 
duty in the control tower at Los Angeles International Au-port at the time of 
the subject accident. .The individuals whose, records were reviewed, and their 
duty positions in the tower at the time of the accident, were asfollows: 

Francita Vandiver Area Supervisor (AS) 
Sheri Arslanian Ground Control Two (GC2) 
Elliot Brann Clearance 'Delivery One (01) 
Robin Wascher local Control Two (La) 

FAA medical records of the above-mentioned Vandiver, Arslanian ard Brm 
contab-& rm entries t~ irdicate any abmml @ysicdl, @ysiolqical, or 
wcholoqical conditions. All three of these irdividuals reportedly had 
vikl acuity of 20120 uncorrected - both near and distant vision - on 
their m t  r m t  aviation medi-1 examhations. 

FAA qdical of Win W a . 4 w . r  omtam a of M military 
Mica1 records covering her service with the U.S. Air Force for the period 
April 12, 1971 to ~uly 27, 1977. She served initially (until April 1975) as 
a dental specialist and thereafter as an zir traffic control specialist. 



Her military nodical reconte indicate that on July 11, 1977, Ms. Wascher 
consulted an Air Force flight surgeon and reported that, as a result of her 
reaction to the r m t  death of her in an airplare accident, she was 
incapable of controlling traffic safely. Following this ireeting the flight 
surgeon recorded a diagnosis of "Situational Reaction, Acute, Adult," and 
"grounded" her , thus prchibiting her from performing her AlC duties. The 
records show that, on July 18, 1977, she consulted with a second military 
flight surgeon who recommended: "Psychiatry Consult." Then on July 26, 1977, 
Ms. Wascher was seen in a military mental health clinic toy its Chief of 
Clinical Social Work. The record shows that a report of the consult was 
prepared. On the next day, July 27, 1977, she was given a separation 
physical examiration. The excunination record indicated she was qualified for 
"world wide duty and separation." The records also indicated she was given 
an Honorable Discharge from the Air Force on July 27, 1977. At this time she 
had qleted apoxirm*ly 17 mmths of a six-year d i m .  

Ms. Was&erts FAA 4 - 1  records M c a t e  she enbred m duty with the 
FAA on February 28, 1982 as an air traffic control specialist. The FAA's 
sukquent m i p t  and revied of her militeq deal remrds pmmptd its 
Office of Aviation Medicine to request Ms. Wascher to undergo psychological 
and psychiatric evaluations as a condition of continued employment. 
Following these evaluations, p6yciu.atri.st Bart P W l ,  M.D., of FAA's Office 
of Aviation W c i n e  reported in a maroranduni dated April 7, 1983 to the 
flight surgeon of Ms. Wascher's parent raA organization that there was ". . . 
no evidence of sufficient psychopatholoqy to core to any determination that 
this applicant would be inadically unqualified for air traffic control wrk." 

Ms. Washer's FAA deal remrds mntahed m entries on this 
matter or other information to indicate any inability to neet applicable FAA 
Mica1 -. Her &cal resmd?, M a t e  that she has wrn glasses 
since 1966 to correct for defective distant vision. Her latest aviation 
H&,LxI~ exmination form M a t e d  she repires corrective 1- for d i e t  
vision. Her m r r d  distant vision r e p o m  as 20115. 

On April 12, 1991, the FAA's Acting Federal Air Surgeon, Jon Jordan, 
M.D. was asked by the undersigned about the ERA'S current policy regarding 
their revied of prior military deal remzds of ARX wlismts." He 
indicated that FAA c-ed its policy about two years ago and began requiring 
the review of any such records prior to a person's employment as an A X  
specialist. He said this policy renains in effect at this time. 
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APPENDIX H 

EXTRACT OF FAA ORDER 7220.2A. OPERATIONAL POSITION STANDARDS 

7220.2A 
Operational 
Position Standards 

September 21,1989 
- -- ~ - 

Prepared By: Air Traffic 



Chapter 1. GENERAL 
1-1 PURPOSE 

Tim outer establishes the procedures U u t  ue m be u d  for opauSsf DM positions wfttito Air TrtfSc (AT) 
fa~litics ~ ~ m w n M w i b & ~ ~ a W & ~ n o m i t m b e ~ M & i n  
conjunction with FAA Oldos 7110.10, 7110.65, md 7210.3, will be die bttis for perfominct eviJultion, 
training, mil cenification. All pmmd operuing positions in AT bcilities lhall use the Facility-IevelOper- 
uional Position Standanis (OPS) written *s tnsniBcd in Ibis order. 'Hie Air Traffic Mauger is rcsponsiile 
for providing c u m  Facility-level OPS in titf pereonnel 0p'aIing (be positions within the AT W r y .  

This order contains National OPS Dm Â¥ppl to all fidlities id tnstroaions Dm dull be used to m i t e  
die Facili~level OPS insmaions specify tmw to k lude  la tk Nnt id  OPS tlmsz d a a b  ~ t i c n b l e  
to Lhe operation of each a a o r  or position wilhui an AT facility. In this way, OPS are applicable to positions 
differing with respect to loul or tpccific a m f p t i o n s  uid Iriltipoation rclinons. 

The implernentationtid continued use of the procedures contained in this mil other orders will (undudize 
(he ODcmon of Die mntions m AT f a n e s  ind m v i &  the uÃ§e with a consunL DTtdicuble level of Kmce. 
1-1 NOW.- u my &- u,,, rm -i& OI m - 7 1 1 o  i0 .7 i1of i .  nm, tk 
requffenenuoftheceotherorrienÂ¥hÃ§UulfpreudxncxÂ¥adiheAirTrafficMq~~fttuUbeBodfiedoftheconflictTheAirTraf 
M m q e r  &dl notify An Traffic's ProAail Divuion (AT0.300) of Ittt &mils of Ihe oonilicl 

1-2 DISTRIBUTION 
This cider is dismibuted in Â¥I Air Traffic fidlides, to (elected officd la Wtshinpon Headquaners, Regional 

Headquaners, the FAA Technicil Cenur, ind the Aeronautid Ccmer, and to all Inumational Aviation Field 
Offices Also, copies it sail to Genera) Aviation. Air Curler, mil Flighl Standards District Offices and to 
the mteicsied aviation public 

1-3 CANCELLATION 
Order 7220 2, Operational Position Sonduds. dated 6/23/88. with its subsequent chinges. is canceled 

1-4 EFFECTIVE DATE 

The effecovt &i; of this older is September 21, 1989, for those facilities completing implctnerrwjon of 
OPS for ihe firs nme For those facihties having ilready implemaued OPS, die changes tpedfied la tins 
older become effective on January 11, 1990 

1-5 BACKGROUND 
Operational Position Sundards have been developed to define the operation of positions In AT fuilitits 

in enough deml that wha; is to be done in operate the positions is elm. The use of ihis order to operate 
the posioons will result in the (undiidizition of position opcntion (each pereon will operate the position in 
a similar manner), consistent training (all mnJuoors will tach the same procedures), and objective perform. 
mec evaluations (he sunduds will be defined) Pnor procedures used for position operation, mining. and 
performan& evaluation were not consisiml and caused service to the user 10 vary with ih: p-non openting 
the posioon 



1-6 EXPLANATION OF CHANGES 
Some of the icquiiemems for combining the Ntlionti OPS wllh Ftdli.Wlevd DOtHs to fonn FtdUty-lCTtl 

OPS hive been relued. in order to mike it euier (or M l i t i e s  to p m  and ilicributt (be OPS nuBiillt. 
The major changes ue as follows: 
a PARAGRAPH 3-8 FORMAT FOR FACILITY-LEVEL OPS. NOB (34* Note-) priminr Ole 

Facility-level OF'S document so thai tte text of (he NaUoul OPS ippcus only m lh? left-hmd page* id 
the required ~tdlity-level ~ c m k  -on ihe being, ilgtil-liÃ§n< p̂ tt. 

b. Paragraphs hi ~~bewrtnuinbcredidpuifnphsreservedatheea)ofachÂ¥aiaa.boriermpennl 
ulditions to die d o n s ,  If required either Â¥ UK facility.or oxdooil levtL 
c. m e  numbennf has been changed ID identify boll) clupcer Â¥D Â¥ectia 
d. The required Facility-level Deuils Include come which miy be m& ouchmalls ID (be Ftdlitplevd 

OPS documen-. These nxcific cases tic identified ID ibc Ndonti OPS. This duafe does Dot tpply m my 
o k r  ! q u i d  FuihIy-level Dsaik. 

! 8. Olher dunges to [his Imnilbook delude editorid ciwigcc lo Oupter 4, TWe of CtomeniK chQIP.1 11, 
' paragraph 45: a q m r  29, p~ragraph 1; ind Qupier 30, nngnrti 39. Major dungcs were ma& b awpcr 
11, paragraph 47, Chapter 14, pangnph 137, Ã§n Qupter 30, panindlf 43 mil 60. 

1-7 DEFINITIONS 
. Operauonal Position Slandaids (OPS) uc (he uniform methods of position operation which require Bind- 

udization of m n i o n ,  certification, performince. md eviluitiDL 
b. OPS Elements ue die tasks required ID operate the p~~it ions.  
c. OPS Functions are identifiable parc of an Bmoa thai describe vhu ti m be done. 
0. OPS Procedures describe how to do the Functions to an o h r e d  wries of ucp md ue the d o n s  tperi- 

fied for accompbstung Hie Functions 
0. Prerequisite Knowledge is the knowledge 1 person requires in order m perform (he OPS Procedures 
1. Narimul OPS tpecify the OPS Procedures (hat (hlH be oled 10 perform dm? Elements for opendaf dx 

pos~uons in aU fariliocs, ind they lisi Ole Prtrequisiu Knowledge Ihll tpplies to in W t i e s  
g. Facility-level OPS are OPS produced by the f d t y  for opera- 1 pamculir (eaor or position lo dui 

facility. 
h. As used in this handbook and in Die OPS. 

1 "Shall" or in ution verb in the imperative tense mems 1 precedme li mindilory. 
2 "Should" means a procedure is recommended 
3. "May" or "need not" means a procedure is optional. 
4. "Will" indicilcs funiriry, noi i requirement for tpplicttion of a procedure. 
5. Singulir words include the plural and plural words include the onfulir. 

For funher definition of terns. consult the G l o s q  in FAA Onlen 7110.10, 7110.65, 7210.3. U the Air- 
man's Information Manual 

1.8 REQUESTS FOR INFORMATION 
Questions pertaining to this order should be dkad m Air T ' c ' c  Procedures Division @TO-300). 

1-9 AUTHORITY TO CHANGE THIS ORDER 
Changes to this onler,musi be approved by Air Traffic's ProceduresDivision (ATO-300). 

1-10 thru 999 RESERVED. 



Chapter 2; OPERATIONAL POSITION STANDARDS 
2.1 POLICY 

Opentiand Position Sandods (OPS) ipedfy In Jeafl how (he tulu d g d  V l petition W be per- 
f o n d  in older m comply with reined FAA orieis. For a m p l e ,  die OPS for ite Loul Cootrol M a o n  
specifies how (he (cecillisi dun perform in Older ID eaare tiul ihe piovioont of FAA Orier 7110.65 1c 
met Therefore. Ole OPS for each pdmm in the bad8 for 
I. Development*! uxl proficiency mining. 
b. Position ceniflcuion with accompanying pmlldency levels. 
C. Over-ibe-shoulder, mud, lad other perfomaxe evduidoiu. 
d. Supervisory actions and ~ p p m  

2-2 SCOPE 
OPS ire provided for uskt or duties direoly relied 10 psition lqensibilldet. 

2-3 FACILITY RESPONSIBILITIES 
a The Air Traffic Manager ituU be responsible for enswing thai die requiremenu of this lunlbmk in 

m a  in ttc facility. In the facility directives conveylni Ole ftdllty-level OPS Q the pemnnd who openu 
(he positions, (he Air Traffic Miniger thill ensure ibtt Â¥ employees in fwuv thu the OPS tre directive. 

b. Each supervisor shall be responsible for ensurinf All the opention of l e a o m  or potitions older uper- 
I 

vision is in tccordanct with the Ficility-level OPS @cable 10 tnote Â¥ecxo or positions. 
C. Training on Die Prcitquisile Knowledge included in i Ftdllty-levtl OPS (hill be completed utisfaaonly 

before commencement of on-the-job mining (OJT) involvi! thu OPS. 
1. Evidence during OJT that the requirements f a  Rrequiciu Knowledge hive not been m a  ituU require 

Â¥d&tiona training on the Preitquisile Kruwldge and m y  iciull ID w o n  of OJT umil the iddiuonil 
oaining has been compleud utisfioorUy. 

2. If (he Prerequisiu Knowledge cbnges whik OJT li In piom mhing on the chuiged Prerquisite 
Knowledge shall be completed mtisdoorily before cmimdng OJT. 

2-4 RECOMMENDATIONS FOR CHANGES 
Jlccommcrda~ons for changes m W lunhwk dull b p c p d  ud la  wid^ OIC fol- 

lowing vrocfdure. 

b.The EPG thai! reviewtherecoounendedOPS~adubtt(he~QtheAll-TrafficM~ 
for review 
c.TheAirTrafficM~erm~yeonmaaonidthaiihiDwimttdieleoomiDcadedOPSchuutfQdie 

Regional Procqluief Branch lor review. 
d. The Region may comment on id then tfiiB mimil Ae OPS dungs Q Air TnOic's 

Procedu~cs Division (ATP-100) for review. 
0. Air Traffic'! Prowlures Division (ATP-100) dull inform (he Air Traffic M i r i e r  of Ole rtaonic ID 

(he re^onunendd OPS chinge. 

2-5 OPS ELEMENTS 
The Banmu of (he OPS in (he lades requid to operate the position!. 



a In (his handbook, the Elmnus ~hu (poly to (D pitions to (D facilities arc givm is lecdoo ha~iagf 
in Qupur 4. 

b. Beginning with Chapter 5 in this hanlboofc. the N u i d  OPS froup the Elements Â¥camlm to pxiticos. 
identifying the Elements usually perfonneri u these posidons. The BeniaU ue given u MCtion kuhp 
In duplers. where e*ch chapter heading it the auae of the poddm 
z & m u . - ~ m r ~ ~ ~ ~ - w ~ ~ d - ~ * h h - ~ ~ ~ ~ ~  
M. 

2-6 OPS FUNCTIONS 
aTheFunctionsoftheOF5ueIdoidfiiblep*raofmDancmthudacribewtuiiimbedone. 
b. In this hindbook. the Functions ire given u omibeml puunphs in Â¥caions whem ach tcaion M- 

b g  is in E i a n e n L  
zÂ¥Â¥6Nou.-blomefaeOmuMumPiBfiatf~b>~Â¥IpDadouMir ibahÂ¥runalbte1Ã‘ l  
M. 

2-7 OPS PROCEDURES OR PROCEDURAL STEPS 
a The OPS Procedures describe how to do the Functions In RI ordered Â¥crie of steps. These proceduni 

~ c p s  ue the t~nons  specified for -plistung the Functions. 
b. In this handbook, the O K  Procedures we the && given In the numbered paragraphs beginfdng with 

Chapter 4 
1 - T b N o r . - T h e f t i l n n p o v i & ~ ~ 1 1 o f d i e ~ ~ h 6 f O K I M J B ~ I h t Â ¥ a m i f o t i d w m t e f i ( U d a h t  
&Chow3 

2-8 PREREQUISITE KNOWLEDGE 
Prerequisite Knowledge is the knowledge a person require In order to perform the procedural neps in the 

OPS. It if specific fc. uch position. and it d s u  of knowledge ihu ipplief to dl ftcilines and ihu which 
Â¥ppbc 10 the facility and to the specific postion 
a. In ihu hindbook. the Prerequisite Knowledge it lined a the of u c h  dupier, beginning with 

Chapur 4 

b. Prerequisiu Knowledge includes, but is not limited ID, the follow@ infonnuion: 
1. Separation minima. 
2. Airspux and iirpn layout details. 
3 Smp muking 
4, Rirascology for opening and closing interphone oonvenuions 
5. Pluaseology for conilucnw ndio communicuions, ladudinf wneci pnmunciuim of knen ml i- 

bus. 
6 Operation of the controls on equipmatt. 
7. Aircraft characteristics ind recognition. 
8 .  Relevant sections md pmgqtu in nuional. regional, nd facility directives md in Learn of Afice- 

IDOL 

9. References given in the OF5 Procedures. a tpectfied In 2-0 Â¥Ã 3dd. 
C. Pnicquisiu Knowledge does mx include die deullf for performing t (ingle Fuiwion; such deuill dull 

be provided is OF5 Procedures conaaing of lequenUiI proceduni oeps for performing the Function. 

2-9 REFERENCES 
a. References are lids for remembering teoions or pinfnphs in ih ia  or other directives th81 describe K- 

dons cribcal to OK safety of Iligh~ where these Â¥cdon ire not applied under normal eircumsunees U the 
t ec ior  or pntion 

b. In this handbook, a Reference is given immediaiely following the procedural oep to which il applies 



2-10 NATIONAL OPS 
Â¥ The National OPS ue the OPS is given In this lundbook. bettering whh Ouptcr 4. These Nnional 

OPS qecify the OPS Procedures thtl dull be used to perfob the Element! for opemhg the positions ID 
all facilities, md they list the Prerequisite Knowledge Ihu applies to IS facilities. 

b. The National OPS include requirements for &ding the deuils to produce the Ftdliry-levd OPS for Oper- 
Â¥lin specific positions in (he facility. 

2-11 FACILITY-LEVEL OPS 
Facility-level OPS ue OPS produced by the facility for opendng 1 p u d d u  teaor or position In that fad- 

Ity. These Facility-level OPS specify the OPS Procedures dm dull be used to perfom the Elemems for oper- 
l i n g  a pmcular tecior or position in the facility. >nd they list the Prerequisite Knowledge that tpplies to 
thai ttcior or position 

2-12 thru 999 RESERVED. 



Chapter 3. FACILITY-LEVEL OPS 
3-1 REQUIRED FACILITY-LEVEL OPS 

For each sector or position in the facility dial performs my Element or Function described in the Nadon*). 
level OPS. 1 Faciliw-level OPS mnuive thill he wrinm- This FKflitv-kvcl nuntive thill include ttx woce- 
d W s  foreach E l~mcu  or Funcuon Â¥i a list of the Pitrcquisi.E &ledge for performing the &h"i 
(ups The Faciljty-level OPS slull <lso define the venial ind the literal boundinei of e*cb opuWoiuj secur. 
a. If two or more (ectors >re operated IS a combine;] lector, (he Fidlity-levcl O K  for (he w m W  tec ior  

shall be the combimtion'of the Facility-level OPS for the individual lectors. 
b. If two or more individual positions tit opemed as a combined position, (he Ftdhty-level OPS for (he 

combined position {lull be the c o m b i o n  of the Fuility-level OPS for the Individual positions. 
C. If a position named in the National OPS is operated IS two positions in Ihe facility, etch position thall 

have its Facility-level OPS clearly sating which Elmenu or Functions in ihc National OPS ire ID be per- 
formed by which position in the facility. For example, if the facility lus m Assisunt Local Control position, 
the facility shall provide a Facility-level O K  for the Local Control position and i separate Facility-level OPS 
for the Assistant Local Control position, both together including all the Elements ind Functions given in the 
National OPS for ihe Local Conml position 

3.2 REQUIRED ELEMENTS AND FUNCTIONS 
An) Element or Function in the National OPS dial refers to equipment used in (he fuility or to 1 service 

provided by the facility shall be included in (he Facility-level OPS. 

3-3 DESIGNATION OF ELEMENTS AND FUNCTIONS TO SECTORS OR POSITIONS 
8. The OPS Elements in Chapur 4 of this handbook ihill be included IS the opening Elements in each 

Facility-level OPS to which they ipply For example, ihc Eiunems for Air TrafTic Principles and Transfer 
of Position Responsibility shall be included Â¥ the fim IWO Elements in ttx OPS for all of the positions pro- 
viding air traffic services, including the first-level and second-level supervisory positions. 

b. The OPS Elements and Functions for 1 position turned in the Nabonal OK. beginning with Ottptcr 
5 of (his handbook, shall be included in the Ftciltty-level OPS for the positions with ttie m e  m e  in the 
faciln), unless the layout of the quipmeni makes this impossible or llie Bemeni or Fimciion ipplies to a 
service that is never provided by the facility. 

1. The Air Traffic Manager shall be responsible for ensuring the ruInngement of the equipment. U (he 
earliest opponunity. to lllow UK Elements aid Functions in Ac Ftdlity-level OPS to be (he fnie is those 
in ihe National OPS for each correspondingly m e d  position. 

2 The only O K  Procedures to be deleted from the Nidonil OPS when producing (he Fuility-level OPS 
shall be those given in Elements or Functions that apply to services never provided by the facility In these 
cases only, the Element or Function name {lull be included in Die Fuiliiy-level OPS. followed by the f i r e -  
viation "NIA," for "not applicable " 

3. The only'OPS procedural sieps dial my be deleted nc ftose Btps that ic m i  accomplished U the 
facility because fie equipment is not installed In thost cases only. the ncp number or kner (hall be included. 
followed by (he ebbreviaion NIA for not applicable. 

c. If m Elemeni or Function for 1 given position in (he National OPS if performed u 1 position with i 
different name in the facility because of the equipment layout, Ihcn ihe Element or Funeiion shall be included 
in he  Facility-level O K  for the differenfly named position in UK facility, except IS specified in 3-3d below 
The Prercquisiie Knowledge applicable to ihc Element or Function shall be included in the list of Prerequisite 
Knowledge for the differcnuy named position 
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d. Elements that include the need ID mike decisions for conmlling air traffic shall not be assigned m OK 
Flight Data positions in centers and m i n a l s  

3-4 FACILITY-LEVEL DETAILS REQUIRED 
In writing Facility-level OPS, details applicable to the sector or position dull be added, as specified, wher- 

ever the phrase "Facility-level Deuils Required" mppcm in the required Elements or  Functions. 
B. The required Facility-level Details are specified following each notation for "Facility-level Details Re- 

quired " All of the details required to complete the step in the OPS Procedure when woriung the position 
shall be included. For example, "dll (facility) via (meilud); use (method) as 1 backup" requires ins-ning 
the name of each facility that would be called in the step, die usual methods of communicating with e ~ c h  
facility, and the methods to be used when the usual methods uc not available. die step in the Facility-level 
OPS would appear as a list similar to the following 

"Call Los Angeles TRACON via GP376 voice line; ast GP404 line as a backup. 
"Call Southern Approach, Flight Dau position. via GP3401 line; use GP1607 line as a bukup" 
b. The procedural ncps for the Funoions in the Nnional OPS apply ID operations with the usual equipment 

operating normally. When adding the Facility-level Details, instructions shall be included on what to do when 
the equipment malfunctions. If  a backup is available, the alternative quipmen1 or the allenwive m e W  to 
use when the usual equipment malfunctions shall be wrinen OUT in detail For example, a backup method dull 
be provided for outages of the Flight Data Entry and Priniout (FDEP) equipment or outages of the inteiphones. 
If no backup is available, this stull be stated 

3-5 OPERATIONAL DETAILS NOT COVERED IN OPS 
Some emergency situations and unusual situations are not covered in the National OPS, procedures for m e  

of the commonly occurring emergencies are included The Air Traffic Manager may include procedures for 
handling some of the other emergency or unusual situations in the Facility-level OPS. The Air Traffic Manager 
shall direct that. for simauons not covered in the Facility-level OF'S or other directives. the person operating 
the sector or position shall lake whatever actions lhat person judges appropriate First priority shall be given 
w the prcservauon of life. The person ulung these actions shall infonn the Air Traffic Manager ai the earbest 
OPPJ-lY 

3-6 ADDITIONAL FACILITY-LEVEL DETAILS ALLOWED 
Provided lhal itie National OPS are no[ modified or  deleted, except u specified in 3-3b2 ind 3-3b3, ihc 

Air Traffic Manager may auihorize addiuonal Benienis or  Functions, or procedural Steps 'for exisung Func- 
uons, for any Facility-level OPS 

a. The Elements on o p e m g  e q u i p m t  in h e  N u i d  0% q d f y  die minimum -dud mps E- 
quired for AT services Addiuonal lash may be done by the person operating ihe position or  by miiJilenmce 
personnel, at the option of the Air Traffic Manager. If the Air Traffic Manager requires the person operuing 
the position to perform these usks, then the details for perfornung these usks shall be included in the Facility- 
level OPS as additional procedural neps in appropriately named Functions 

b. The Elements in OK Naiional OPS for the positions thai are not cuff, supervisory, or mmgerial p s i -  
lions. but are operaoonal positions in cemers. leriniiuls. or  Flight Service Suuions, do not include (Uhstical 
data-wllection usks (such as the hourly traffic count) or Â¥dminisuativ duties. Such usks or (tulies may be 
assigned to one or more poauons u the option of OK Air Traffic Manager. If the Air Traffic Manager requires 
the person operaune a specified position w perform these usks, then the deuils for pcrfonnmg these usks 
shall be included as addioonil procedural steps in appmpriaifly named Functions in the Facility-level OF'S 
for the specified position. 

3-7 MODIFICATIONS TO NATIONAL OPS PROHIBITED 
8. Except as specified in 3-3b2. 3-3b3 ind 3-3c. the Nadonil OPS (lull not be modified when including 

the details 10 product the; Facility-level OPS. 
S7Ã N o r .  - In mklLing ihi m i D o n  ID w a m t  ie the r q u d  OPS. meihodi p w m s l y  wd in he f d n y  
(full k c h g d  u needed 10 conform exmJy with the Nxuaful OPS. 

b. Facility-level Deiails shall not wntradia or negate any of (he required procedural Steps givm in the Na- 
uonal OPS 



3-8 FORMAT FOR FACILITY-LEVEL OPS 
a. The Facility-level OPS shall be exact reproductions of the require) Elements, Functions, Bid procedural 

neps in the National OPS, with (he required Facility-level Details insend into the sequences of procedunl 
scps at the places indicated by the notation "Facility-level Details Required." A description of what detail; 
to insert follows each notation. 
344 Not!.- Uml tunha nonet. Ole (ollo- mated nuy be n d  to Ike Fcillly-lfrd OPS If Mud ~ m n a  whldc 
pnJiimg ihe OPS with the FtciJuy-kvel Detub uuerud BID ita teat of ita NÃ§uau OPS. 

1. Place the text of the National OPS only on the left-hand pages of the Facility-level OPS document 
(as seen when looking ai the open document). 

2. Phm only one section of the National OPS on a (ingle page. If a section is longer lhan one page. 
print the succeeding pages as the next left-hand pages. If the section is thoncr than one page, leave the re- 
mainder of the page blank. 

3. Place the Facility-level Details to sum on the right-hand page facing the page in the National OPS 
that specifies Uiese details arc required (except where (he National OPS stales that the detail! may be made 
appendices to the document). If a page in the National OPS comains more dun (me step requiring Facility- 
level Details. place the details in the same sequence as oiled for in the National OPS. 
b. The required Facility-level Details shall be added, where so innnicted in the National OPS. such that 

the sequences of procedural Steps given in ihe National OPS are not altered by the additions. The required 
Facility-level Details shall no1 be given is iuachmenu m the National OPS, unless instructed w do so in 
the National OPS, nor as references to other documents or nandboolu. 

C. The required Facility-level LXiads, where d d d ,  shaIl be w e d  by the facSity's Uuee lemr identifier, 
followed by a hyphen, followed by letters to identify the position. The position identifiers for the tower cab 
positions, for example, should be LC for Local C o m l ,  GC for Ground ConuoL CD for Clearance Delivery. 
GH for Gate hold, and FD for Flight Data- For centers, the sector identification should be used. For the termi- 
nal radar positions, AP may be used for Approach an) DP for Departure. If more tfian one Approach or De. 
panure position is used, a number or leoer may be used to designate these positions. 

d. If the Air Traffic Manager authorizes additions to the Facility-level OPS. the additions shall be made 
in such a way that the Bemenu, Functions, and procedural acps required by the Nationa1:OPS are not modi- 
fied or deleted, and the required sequences of procedural steps are MI altered. 

e. Additions to the Facility-level OPS shall be made using the same format as in die National OPS, with 
Elements, Functions, md procedural ~teps as defined in Chapter 2. 

f .  The Prerequisite Knowledge required for performing the procedural steps shall be listed at the beginning 
of each Facility-level OPS. The Prerequisite Kmwledge dull include thai listed in (he National OPS lid dm 
required by the addition of the Facility-level Details. 

g. References shall not be included in tk OPS Procedures of the Facility-level OPS. except for the fol- 
lowing: 

I .  References already included in the National OPS for die position 
2. Sections or paragraphs in other ftcility directives dm describe tenons critical W (he safety of fligh~ 

where these actions are not applied under normal circumstances U the sector or position. 
h. The format for numbering paragraphs in the NitKxul OPS shall be used for numbering paragraphs in 

the Facility-level OPS. For example, the Fadlity-level OPS for the Fliglu Data positions in Flight Service 
Stations shall sun with paragraph number 4-1 tud run consecutively through 4-2, 4-3, oc. for ihc Elemmts 
from Chapter 4 of this handbook, then continue with p&ragnmh number 11-1 and run consecutively through 
11-2, 11-3, a. for the Elemems from Chapter 11 of ttus handbook- The Facility-level OPS for positions 
other Hun the (Tight Data positions in Flight Service Stations shall MI ufe the 11- paragraph numbers. 

1. Similarly; die formal for numbering pages in the National OPS shall be used for numbering pizes in 
the Facility-level OPS. The page numbers have three pans, showing die chapter, the section (with Prerequisite 
Knowledge counted as Section 0). and Ac page within the &on For enample. the Facility-level OPS for 
the Fl~ghi Data positions in fight Service Stations shaU sun will page number 4-0-1 md m consecunvely 
throueh 4-1-1. 4-2-1. etc.. for Hit Elemenu from Ouvter 4 of this handbook. then continue with page number 
11-0-1 and &I co&uti~ely through 11-1-1, 11-2-1, e&. for the Elanmu from Chapter 11 of this hmd. 
book. The Facility-level Details will be insened in the Nat iod  OPS ID form the Facility-level OPS, the lan 
digiu of the page numbers in the Facility-level OF'S may MI correspond exactly with the last digits of the 
page numbers for the same Functions and procedural reps in Ifae National OPS. 



3.11 Not*.- If the opionti method described in 3.8 I Nou it W for w g  die Fdly-level OPS. Ihcn iht ptgc q m o u  
for (he Facility-level Deuih (on (he right-hand pifes) dull be ihown by *dding Ã period d s number to the 1-1 difi~ of the p^e 
nmbera in (he Nuiond OPS, For ex~mple. the Faciliry-kvel Deuili lequucd for pouroh 11-15a3 m pue 11-44 of (be NKKHUI 
OPS lh.U lunon put 114-1.1 md continue (if needed) a pÃ§g 11-4-11. 

3-9 CROSS CHECKING OF FACILITY-LEVEL DETAILS 

a. The Air Traffic Manage6 of facilities that have sectors or positions with tnierfacfliry Interactions duO 
coordinate with each other to ensure that the Facility-level OPS are compatible among the facilities for the 
procedural aep involved in each imcrfacility inienction These facilities would include centers, Enninals. 
lower cabs, TRACONS, Flight Service Sutions. and milituy air nffic facilities. 

b. For sectors and positions within-a facility, the Facility-level OPS shall be compatible for die procedural 
neps involved in each inirafacility intenctibn. For example, if coodimtion is required between (wo positions, 
the procedural steps for boih rides of UK coonlition shall be given so that the two Facility-level OPS. UIEXri 
together, cover the required coordination completely. 

3-10 METHODS FOR PRODUCING FACILITY-LEVEL OPS 
a. Any metfiod suitable for producing the master documents for the Ficilily-level OPS maybe used, provid- 

ing that the copies made from the masters for distribution id die operating personnel arc legible and easily 
readable. For example, printed materials may be cut Ã§n pasted, or maurials may be retyped. 

b. The Facility-level OPS shall be complete documents with the Prerequisite Knowledge lined at the begin- 
King and the Funcnons and procedural steps in the correct sequences within Ac Elements, as given in the 
National OPS. The required Facility-level Details shall not be added out of sequence as attachments or abbre- 
vialed as references to other domenis,  unless so insinjncd in the Narional OPS. 

3-1 1 CHANGES TO FACILITY-LEVEL OPS 
Authorized changes to ihe OPS Procedures or Prerequisite Knowledge shall be nude by producing new 

pages for insertion in the Facility-level OPS. 
a. Tile new pages shall be dated and labeled as a numbered change. with consecutive changes numbered 

consecutively for each Faciliiy-level OPS. 
b. The changed material shall be marked is indicated in Chapter 8 of FAA Order 1320.1, FAA Directives 

Sysum. 

3-12 DISTRIBUTION OF FACILITY-LEVEL OPS 
1. Copies of the current Facility-lcvd OPS shall be available 10 each pereon who openus the sectors or 

positions. A copy of the cumnt Facility-level OPS shall be available for ready reference and easily accessible 
by the personnel operating the smors or positions. 

b. Each change to a Facility-level OPS, except for ediwrill changes, dull be briefed to each pemn who 
operates the relevant s m o n  or positions. 

3-13 thru 999 RESERVED. 



Chapter 22. CLEARANCE DELIVERY 
22-1 PREREQUISITE KNOWLEDGE 

The Prerequisite Knowledge requirements for performing the Qeannce Delivery functions in tower cabs 
shall be satisfied as follows. 

a. The specialist shall have met one or more of the following qualifications: 
1. FAA Academy Terminal graduate. 
2 Previous qualification to perform Clearance Delivery functions in a tower cab. 
3 Successful completion of Section 1 of Terminal Self-Study Course 55027 (or AI- Traffic Assistant 

(ATA) Course 55037), Clearance Delivery, as required by Terminal Insouctional Program Guide TP 12-0- 
1 

b. In addition, the specialist shall have successfully completed the training program developed by the facility 
m accordance with Section 2 of Terminal Self-Study Course 55027 (or Air Traffic Assistant (ATA) Course 
55037). Clearance Delivery, as required by Terminal Imciional  Program Guide TP 12-0-1. This program 
shall be completed at the facility where the specialist will be performing the Clearance Delivery functions. 



Section 2. RECEIVE, FORMULATE, AND ISSUE CLEARANCES1 
INSTRUCTIONS 

22-10 RECEIVE CLEARANCE REQUESTS 

a. Upon receiving a clearance request, scan strips to detenninc if flight plan is available. 
b. If the flight plan is mi available: 

1. Request the flight plan from Flight Data, or 
2. Request ibe necessary information from the pilot. 
3. If 1. or 2. cannot be accomplished, Instinct <he pilot to filc/refile the flight plan. 

C. Ensure clearancefmformation has been entered into the Automated Radar Tenninal System (ARTS). 

22-11 FORMULATE CLEARANCES/INSTRUCTIONS 

a. Ensure that the following items are included in an IFR/VFR-on-topBVRVTCA clearance: 
1. Aircraft identification 
2. Clearance limit. 
3. Departure procedure/Standard Instninient Departure (SW) 
4. Route of flight. 
5. Altitude. 
6. Departure frequency, 

22-11Ã§ FtcUlty-kwl Details Required.- List depuwe frequencies 
7. Transponder code when required. 

b. When issuing insnucuons, include the following' 
1. Departure frequency 
2. Transponder code when required. 

22-12 ISSUE CLEARANCES/AMENDMENTS/INSTRUCTIONS 
a. When Issuing a cleaiance/amendmentAnsmction: 

1. Speak at a rate that is consistent with copying the information 
2. Issue the clearance/mendmen!/Â¥instrucuo in the proper format using prescribed phraseology 
3. Issue departure restrictions, clearance void nines, or release times as necessw. 

b. After issuing a clearance/mendmeni/instniction: 
1. Ensure clearance/amendmeniflm~cuon has been received by either a pilot acknowledgement or a cor- 

rect readback. 
2. Ma& the flight progress strip to indicate the clearance/amendinent^nstniction has been issued 
3. Forward the flight progress strip to the appropriate position. 

22-12b3 F~cUlty-kvtl Dttalk Required. - hsen the ippopnue faoliiy positions ID which Hi~h prourss s~ ip i  shlll be forwad-d 

22-13 thru 17 RESERVED. 



Section 4. ISSUE GROUND MOVEMENT INSTRUCTIONS 
23-28 ISSUE GROUND MOVEMENT INSTRUCTIONS 

Issue ground movonenl insuucuons using proper nd io  message formal in concise md osy-to-uad-d 
ICTUS 

a Issue unrcstricied uxi insuuaions when the liicnft will piDceed wilhoul reariaions lo in assigned fkf. 
off runway. 
Phraseology 
TAXI TO RUNWAY (runway number). 
TAXI TO RUNWAY (runway number) VIA (uxiway or  detailed route, if ~ecttsary), 

b. Issue unresmcicd pound movement mtrucuons when the aucraft/vehicle will proceed withou~ remc- 
lions 10 a destination pomt other than Ã§ usigned takeoff runway 
Phraseology 
TAXIPROCEED TO (destination) 
APPROVED AS REQUESTED 
CONTIN'UE TAXIING ACROSSMNON (nmwayAaxiway) 

c. Issue restricted taxi instrumors when it is necessary to hold the aircraft them of the issigned ukeoff 
nmna). 

1. First specify the assigned Wmff runway, followed by taxi instructions if necessary. and then dale 
the hold shon instructions 
Phraseolop 
RUNWAY (number), TAXI/PROCEED VIA (route if necessq) ,  HOLD SHORT OF (runway number) 
RUNWAY (number), TAXUPROCEED VIA (route if necessary), HOLD SHORT OF (loc1uon) 
RUNWAY (number), TAXUPROCEED VIA (route if necessary), HOLD ON (uxiway, runup pad, location) 

2 Add the reason for the hold shon instructions if necessary. 
Phraseology: 
TRAFFIC (irafTic infonnauon) 
FOR (reason) 

d. Issue resmcied ground movement insmaions when iI is necessary lo hold or restrict the tirxaft/vehclc 
a any point due 10 traffic or other openuonal considerations. 
Plwastology 
HOLD FOR (reason) 
HOLD POSITION 
HOLD SHORT OF (position). 
FOLLOW (traffic) (resuicuons *s necessity) 

TAXIPROCEED BEHIND (Mac) .  
TAXWROCEED LEFT/RIGHT OF (BifBc/mwtyAtxiway). 

e. When a specific route is required, specify the route in dear and concise terms 
Phraseolory 
TAXIPROCEED TO (desunaiion) VIA (mule) 
TAXWROCEED (direction) ON (laxiway/iunway/movemenI iru) 

TAXWROCEED ACROSS (mwayAaxiwayhnp) 
TAXIPROCEED ON (miway/ninway/mp). 
TURN (ngh1/1eh). 



EXIT AT (location) 
1. Itsue InsmicUons for expeditious compliince when o*fEc or other optradorul wmidendons me i ftaor. 

Phraseology 
TAXWROCEED WITHOUT DELAY (reason, time Dcmunin(). 
EXITICROSS (runwiy/uxiwiy) WITHOUT DELAY. (To be nstd when pnapl ccm@Â¥ne Is nqdreJ m 
(void m i m p t i o n  of m S c  movaneni.) 

g. Denial of request. When 1 (pecialist onnor tpcrove a p o d  i ~ ~ v e m e n t  requett due to traffic or opr -  
adonil consideration, use the following m g y :  
Plwauology : 
UNABLE (reason, time penuiuing). 

23-29 ISSUE TRAFFIC INFORMATION 
a. Exchange traffic infonuttion between conflicting tnfBc by tpecifyint porinon md mientias of each. 

Phraseology . 
TRAFFIC (location and intentions). 

b. Issue -c information when ihe infonnujon wfU provide issisunce m pilWopemor. 
Phraseology 
TRAFFIC (location md inicntions). 

23-30 USE OF NON-PRESCRIBED PHRASEOLOGY 
a. When phraseology is needed for unusual sioutions that it Ddl covered in 711065 or t h i s  onler, issue 

instnJclions that uc clear md concise. AVOW phraseology thai lends Itself m mislnttpclition, e.g, "Yield." 
"Give way," or "Stool (he gap." 

b. Issue insminions that swe what to do nfhcr dun what noi to do. kg.. "HOLD SHORT OF RUNWAY" 
instead of "Do not uxi onto the nmway." 

23-31 ISSUE PROGRESSIVE GROUND MOVEMENT INSTRUCTIONS 
Progressive (round movement iminiceons am deuiled mies itfued to die piloi/operaur. Occasionally, it 

may be necessary to issue these insnuctions step by sep is the liicnft/vehide proceeds (long 1 mu. 
8. Issue progressive ground movement innniaions when: 

1. PiloVopcraior myms. 
2 PiloVoprator is unfamiliar with route Issued. 
3 me qxchliu &ems it m s w y  due to mflic or 5dd con4idons. e.g.. consmaion or dose4 tuiways 

b. Progressive ground movement innniaions Include nepby-step routing directions. 

23-32 CONFIRM LOCATION 
When HI tircraft/vehicle is no1 visible ftom fte lower, confirm Uw l d m  by one of the foUowhg muh- 

ods 
8. Repons of progress by pilWopcrttor vli (he ndio. 
b. ASDE u> confirm piloUopcrttor-repond position. 
C. Repons by other piloistopentois. 

23-33 REPORT AIRPORT CONDITIONS 
Issue infonnauon on tirpon conditions in lime for it to be useful 10 the pilot/opemor. 

23-34 thru 38 RESERVED. 



Section 5. PROCESS FLIGHT PROGRESS STRIPS 
23-39 PREPAREIOBTAIN FLIGHT PROGRESS STRIP 
a. Prepare or obtain a flight progress strip. 

13.- FictUq-kvd DtUOs RqiilrÃ§< - S p i f y  Â¥kid Innft apauiau nqdK I fii(ta pÃ§(n (tril) a tie OMua Camel 
winori. 

b. m u r e  the night progress suip wnuins the following minimum Wormmion: : 
I. Aircraft identification. 
2. Type. 
3. Pilot intentions. 
4. Additional infomation. as require! by the facility. 

Ã‡3-19b FuOlty-kvrl Dculli R i q u l n i .  - Lm my lidliq-nquimi Â¥Uilinu m l i c  

23-40 REVIEW FLIGHT PROGRESS STRIP 
Review the flight progress strip to ensure that required information Is displayed <nd conforms with appro- 

ptiau directives. 

2341 REVISE FUGHT PROGRESS INFORMATION 
If discrepancies are deeded: 
a. Return IIK flight progress strip to Flight Dau/Clctrinct Delivery for cmcrion. or 
b. Revise the flight progress strip md inform the afleoed position. 

23-42 ISSUE REVISEDIAMENDED FLIGHT PROGRESS INFORMATION 
6. Issue mended clearance infomuion to the pilot, or 
b. Insuuci Die pilot lo contact Qeannce Delivery for mended clearance. 

23-43 MARK FLIGHT PROGRESS STRIP 
Mark the flight progress strip is follows: 
m. A cymbol indicating that (he pilot has received (be required c u m  & p m  information. Use one of 

the following symbols: 
1. The cuncnt A n S  code when the pilahas received the c u m  ATIS Wonnuion. 
2. "WX" when UK pilot lus receive4 the oureni weather informuiao in (be place of Itae ATIS or where 

there is no A n s .  
b. The nmway the aircraft is dm. 
C. The designalor for ihe depanm poirn on die nmway when an aircraft win d e w  rroni a poim oihcr 

thin Dial designad as the standard operaling pioceduic for llui nmway. Use one of the following desigiutois: 
1. The inuisectiondesignator. 

23-Uel Eximpb. - WC (tor w Ã § > h t t i s s m m )  
2. A designator 6 r  mother portion of the n m w y  when the nmdud open* procedure & s i p =  1 

tpccific intersection for depamres. 
234% FiclUq-kvtl DrulU RqulJid.  - Lia Ite deagniud pohl fcr 60 sundud opaual precrtn fbi <Ã§c n a n y .  

d. Additional facility mahngs. 
U-43d Fulllfy-kvrl Drlxlli RqulrÃ§d - Lilt fdiq-nquzid mrtzi i i .  

23-44 FORWARD FLIGHT PROGRESS STRIP 
Forwtri the flight progress nrip to the appropriue position. 
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APPENDIX I 

TRANSCRIPT OF LAX ATCT LC2 POSITION 

E X H I B I T  NO. 3B 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

Certified Transcript of Communications 
LAX ATCT LC2 Operating Position 

1758:06 through 1812:39 PST 
February 1, 1991 



Memorandum 

subrct. INFORMATION: Itanscription concerning the Dale ~ebruary 6 ,  1991 
accident involving US Air 1493 and 
w e s t  569 on February 2, 1991 

F~~~ Quality Assurance Specialist 
Los Angeles Tower 

To 
This transcription covers the tine period from February 2, 1991, 0158 UTC to 
February 2, 1991, 0212 UTC. 

Aqencies Hakino Transmissions 

Mexicans 906 
Los Angeles ATCI Local Control Two 
Phillipine 102 
America West 37 
Skwes: 246 - .  ~ 

Car-a-ian 505 
Lcs Anceles TRAKK Dearture Control 
~rnerici Vest 429 
Wings Wes: 5006 
SznCance 516 
Lcs Anceles ATCT Local Control One 
US Air 23 
Lcs Anceles TRACCN Departure Control 
Sky%es: 565 
Southwest 725 
US Air 1653 
US Air 2652 
V: .ncs Wes: 5072 
Kincs Kes: 5212 
Pdlice DepertJnen: 80 
Helicopter 5KR 
Helicopter N5212 
Los Angeles City *rations 
Lcs Anqeles City Operations 38 

Abbreviation 

CDN505 
One DR- 

A m 2 9  
W 5 0 0 6  
S3U516 
LC1 
USA23 

Two DR2 

N5212 
City Ops 
City Ops 38 

I hereby certify that the following is a true transcription of the recorde5 
conversations pertaining to the subject aircraft incident. 

Quality Assurance Specialist 



0158: 40 AWE 3 7 

0158: 50 SKW246 

no pertinent transmissions 

nexicana nine oh six five miles 
from runway 

mexicana nine zero six roger 
traffic Short final cleared to land 
runway two four left 
(unintelligible1 

flipr after short final 

ah follow the flipr going In the 
slot 

ah 10s angeles ah phllllplne one 
zero two heavy is on ah finals two 
four right 

phllllplne one zero two heavy 10s 
anqeles tower wind two four zero at 
six 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 the runway traffic on a mile 
and half final behind you 

thirty seven wllco 

tower skywest two forty six will 
take forty seven 



skywest two forty six hold there 

two forty six 

no pertinent transmissions 

canadian five zero five on a ah 
turning final for two four left 

Canadian five zero five 10s anqeles 
tower wind two five zero at seven 
cleared to land runway two four 
left caution wake turbulence 
preceding heavy boelng seven forty 
seven 

cleared to land two four left 
canadian five zero five three green 

crossover cactus four fifty nine 
w w 

santa barbara c r 

cactus four twenty nine taxi Into 
position and hold runway two four 
left 

to hold two four left cactus four 
twenty nine 

mexicana nine zero six turn left 
first available high speed contact 
ground point six five when off the 
runway good night 

no pertinent transmissions 



wings west five thousand six turn 
left at your reverse high speed or 
the forward high speed hold short 
of runway two four left remain this 
frequency 

okay 

tower sundance five eighteen turned 
to final for two four right 

sundance five eighteen 10s angeles 
tower wind two five zero at two 
cleared to land runway two four 
right caution wake turbulence 
preceding heavy boeing seven forty 
seven 

ah cleared to land two four right 
understand he is two four left 
sundance five eighteen 

he's two four right also 

okay we're slowin 

cactus four twenty nine fly heading 
two five zero maintain two thousand 
wind two five zero at six runway 
two four left cleared for takeoff 

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

sundance five eighteen you got two 
five right in sight 



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

sundance five eighteen understand 
you have the (Unintelligible) 
Canadian seven thirty seven just ah 
be eleven o clock and a half a mile 

we nave him in sight we can step 
over him for two five right 

sundance five 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 niner five 

no pertinent transmissions 

thank you steppin over to two five 
right over to the other tower 
sundance five eighteen thanks for 
the help 

alaska twenty z z 

cactus four twenty nine contact 10s 
angeles departure good night 

cactus four twenty nine good night 

rundown u s air twenty three 
(unintelligible) crossover 

roger 



0201: 5 0  Unknown 

0201: 53 LC2 

0201: 56 Unknown 

( 0202 ) 

0202:02 LC2 

0202: 04 LC2 

0202: 12 PAL102 

0202:14 LC2 

0202: 18 Unknown 

0202: 21 LC1 

0202: 22 LC2 

lights on uniform 

calling ground say a eh tower say 
again 

landing lights on uniform 

no pertinent transmissions 

affirmative 

phllllplne one zero two heavy turn 
left When able hold short of runway 
two four left remain this frequency 

ah roger (unintelligible) 

thank you 

1 gotta heavy ventura 

ah follow the gorman 
(unintelligible ) 

2 z (unintelligible) 

u s air twenty three taxi Into 
position and hold runway two four 
left 



0 2 0 2 :  34 Unknown 

position andhold. ah two four left 
u s air twenty three 

one three point six five one niner 
tango 

say again local two 

request ah two seventy skywest 

on who skywest who 

two forty six 

approved 

Canadian 

call ya back on the heavy ventura 

Canadian five zero five turn left 
when able contact ground point six 
five when off the runway good night 

one zero two is ah only to hold 
ma a m  

one zero two heavy affirmative hold 
Short of runway two four left 

can a h  Wings fifty oh six cross two 
four left 



fifty Oh six hold short 

hold short 

u s air twenty three fly heading 
two five zero Balntain two thousand 
wind two five zero at six runway 
two four left cleared for takeoff 

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

skywest two forty six you still 
holding Short of forty seven 

two forty six affirmative 

you re next 

roger 

skywest ah five sixty nine at forty 
five we'd like to go from here if 
we can 

skywest five sixty nine taxi up to 
and hold short of two four left 

roger hold short 

southwest ah seven twenty fives 
ready In sequence 



skywest two forty six taxi across 
runway two four left runway two 
four right shoreline turn right 
heading two seven zero maintain two 
thousand wind two four zero at six 
cleared for takeoff 

no pertinent transmissions 

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

runway two four right 

affirmative 

wings five thousand six taxi across 
runway two four left contact point 
six five when off the runway good 
night 

was that for p~llllplne one zero 
two ma'am 

no sir hold short wings five 
thousand and six taxi across runway 
two four left contact ground point 
six five when off the runway 

u s air twenty three contact 10s 
angeles departure good night 

good night 

u s air fourteen ninety three 
inside of roman 



wings five thousand and six ground 
eh tower 

skywest five sixty nine taxi Into 
position and hold runway two four 
left traffic will cross downfield 

kay two four left position and hold 
skywest five sixty nine 

wings west five thousand and six 
tower 

tower southwest seven twenty fives 
ready In sequence 

no pertinent transmissions 

southwest seven twenty five roger 
taxi up to and hold short of two 
four left 

up to hold short southwest seven 
twenty five 

0205: 06 LC2 you 11 follow the metroliner 

0205: 09 WWMSo06 (unintelligible) on frequency again 
changed radios sorry bout that 

0205:12 LC2 ' five thousand six you're back with 
me 

0205: 1 4  WVM5006 yeah and we didnt mean to switch 
radios we're now on 



okay i thought 1 lost you taxi 
(unintelligible) runway two four 
contact ground point six five when 
off the runway traffic wlll hold in 
position 

great and we thought we lost you we 
apologize 

no problem sundance five eighteen 
taxi across runway two four left 
contact ground point six five when 
off the runway good night 

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

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

two forty six good night 

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

southwest seven twenty five tower 

ah seven twenty five go ahead 

yes sir you're holding short Is 
that correct 

yes ma'am we're holding short 

thank you 



u s air fourteen ninety three 
cleared to land runway two four 
left 

cleared to land two four left 
fourteen ninety three 

twenty eight fifty eights for the 
right five miles 

u s air twenty eight fifty eight 
wind two three zero at eight 
cleared to land runway two four 
right 

no pertinent transmissions 

cleared to land 

tower wings west fifty seventy two 
Is ready for takeoff 

wings fifty seventy two 

affirmative 

wings fifty seventy two you at 
forty seven or full length 

we're full length 

okay 

hold snort 



0206: 28 WWM5 07 2 roger holding short 

wings fifty seventy two say you're 
squawk 

0206: 33 WWM5072 forty six fifty three 

0206: 46 WWM5212 10s angeles tower wings west fifty 
two twelve with you on the visual 
two four right 

0206:51 LC 1 

0206: 51 LC2 

0206: 5 4  Unknown 

(0207 

0227:04 Unknown 

0207: 23 Unknown 

0207: 23 L C 2  

of runway two five right 

cross the left hold short of the 
right alpha air one zero 

flipper approved inside 

southwest seven twenty five taxi 
into position and hold runway two 
four left 

southwest seven twenty five 
position and hold two four left 

no pertinent transmissions 

what the hell 

helicopters 

southwest seven twenty five gust 
remain off the runway at this time 



0207: 25 Unknown 

0207: 28 SWA72 5 

0207: 30 PD80 

0207: 32 LC2 

0207: 33 PD80 

0207: 35 WM5212 

helicopters 

southwest seven twenty five remain 
off the runway 

helicopters p d eighty you need any 
help over there 

right now we dont know 

okay 

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

we'd like to work Just a at or 
below (unintelligible 

wings fifty two twelve wind two 
four zero at eight cleared to land 
runway two four right ah use 
caution we just had an aircraft go 
off the runway In flame 

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

no pertinent transmissions 

helicopters police eighty 

and u s air twenty eight fifty 
eight turn left when able hold 
short of runway two four left till 
we find out what happened. 



0208:,41 Unknown 

0208: 42 LC 2 

0208: 4 4  Unknown 

0208: 47 5 NR 

roger understand do you want us to 
go down to the far end 

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

Kay will take the hlgh speed and 
hold 

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

Okay we just had a deal Old she 
tell you want happened on final 

okay we just h a d a  seven thirty 
seven land and blow up he went up 
in flame he's off the runway now 
two four left is closed 

Is the right still open 

yeah the rights still open 

okay 

copter control helicopter five 
november romeo inbound from santa 
monica sepulveda arrival to the 
f a a  

no pertinent transmissions 

10s angeles helicopters five 
november romeo 



0209: 35 N5212 

0209: 41 Unknown 

(0210 

0210: 09 5NR 

calling 10s angeles helicopters say 
again 

yes ma'am november fivenovember 
romeo approaching bolona creek four 
oh five sepulveda arrival to the 
f a a  

helicopter five nr report theold 
wang build or wang building wind 
altimeter three zero one one 

three zero one one five novembe'r 
romeo 

wings fifty two twelve use caution 
there 1 dont.believe theres any 
debris on the rignt but 1 dont know 
what (unintelligible) 

okay we're using a lot of caution 

what happened over there 

no pertinent transmissions 

helicopter control five november 
romeo is the ah wang building 

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

five novenber romeo roger 



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

heavy ventura 

approved 

Wings fifty two twelve turn left at 
seventy five 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 I 
can 

0210: 41 WWM5212 okay is that the next one here 

0210: 43 WWM5212 you want us to go way to the end 
then 

0210: 47 L C ~  yes sir 

0210: 48 WWM5212 okay thats what we'll do 

(0211) no pertinent transmissions 

,021'1: 35 City Ops tower city ops 

0211:42 City Ops tower city ops 

0211:44 L C ~  city ops tower 

0211: 45 City Ops Is two four left closed 



0211: 18 LC2 

0211:56 LC 1 

(0212) 

0212: 13 LC2 

0212: 17 Ops 36 

0212:18 LC2 

0212: 22 Ops 38 

0212: 28 LC2 

0212: 3 9  Unknown 

city ops affirmative 

heavy ventura rolling 

no pertinent transmissions 

city ops tower 

towerthirty eight go ahead 

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

ah negative uh we re trying to get 
some injured people help 

okay thank you 

hey did you guys lose one 
(unintelligible) 

END OF TRANSCRIPT 
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APPENDIX J 

NTSB CORRESPONDENCE WITH THE SECRETARY OF TRANSPORTATION 

I N  REGARD TO DRUG AND ALCOHOL TESTING 

National Transportation Safety Board 
Washington, D.C. 20594 

Safety Recommendation 

Date: Decaiter 5 .  1989 
I n  reply to: 1-89-4 through -12 

Honorable Samuel K. Skinner 
Secretary 
U.S. Department of Transportation 
400 Seventh Street, S.W. 
Washington 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 its 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 DOT' s drug and 
alcohol testing regulations. The Safety Board conmends the efforts by DOT to 
develop regulations to eliminate drug and alcohol use in transportation. 

The Safety Board 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 involved in accidents 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 private sector 
employees. Furthermore, the testing requirements of many pertinent 
regulations are not sufficient to permit the Safety Board or the modal 
agencies to identify the extent to which drug and alcohol abuse contributes to 
transportation accidents. 

Under the Federal Aviat ion Administration's (FAA) regulations for 
postaccident/incident testing of aviation personnel. Safety Board 
investigators may not be able to determine whether surviving air carrier 
crewmembers or FAA air traffic controllers caused or contributed to an 
accident because of drug or alcohol impairment. The DOT regulations for 
postaccident testing incorporate the guidelines developed by the Department of 
Health and Human Services (DHHS). The Safety Board has several concerns 
regarding the incorporation of these guidelines 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 drug 
classes. These five drugs do not include alcohol, the substance of most 
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 



level. of performance impairment without the analysis on Â¥bloo sample; such a 
test is not required. Fourth, the drug level In the urine may be below. the 
measurement threshold cutoffs specified in the DHHS guidelines due to the high. 
thresholds in these guidelines and due to delays in collection of 'urine 
following an accident. Even though drugs m y  have been present i t  a level. 
sufficient to cause perfomance impalment when an accident occurred, the. 
level could decline below the high measurement threshold cutoff by the time of, 
sampling: the presence of a drug and its contribution to an 'accident would. 
thus go undetected. Finally, the OHHS guidelines were never intended t o  be 
used for forensic purposes~that is, to deternine the causal relationship of 
drugs (or alcohol) to a transportation accident--yet the guidelines are being 
made to serve that purpose by their incorporation in postaccident/incident 
testing regulations. 

In contrast to FAA requirements, the Federal Railroad Administration (FRA) 
requires the collection of both blood and urine as soon as practical after an 
accident involving rail road employees. The investigations of railroad 
accidents have shown the benefits of the FRA regulations. The extent of 
substance use and abuse Includes illicit drugs, prescription medications, and 
alcohol, all of which can cause sufficient performance impairment to produce a 
serious or catastrophic accident. The Safety Board has advocated adoption of 
common rules similar to those used by the FRA in the Board's contents on 
notices of proposed rulemaking for drug testing regulations by various DOT 
agencies, even though the Safety Board considers the drugs identified in the 
FRA program as being minimal requirements. The Safety Board's comnents were 
unheeded. 

Investigation of the grounding of the EXXON VALDEZ In Prince Killiun Sound 
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 is an increased uncertainty regarding his 
condition at the time of the accident. In addition. a U.S. Coast Guard Vessel 
Traffic Service (VTS) employee (a DOT civilian in a safety sensitive position) 
on duty at the time of the grounding had gone off duty before being asked to 
provide blood and urine specimens for drug and alcohol testing. His blood and 
urine specimens were positive for alcohol, which he claimed was due to 
drinking after going off duty. The DOT determined that the VTS employee was 
not sampled and tested according to the DOT employee testing procedures, which 
call for urine testing only and do not provide for alcohol analysis. In 
addition, a Coast Guard employee collected the specimen, which was not in 
accordance with policy. The DOT employee testing policy calls for a 
contractor to collect the specimen; because the contractor could not get to 
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 to collect a specimen from an 
employee after an accident or incident has occurred; this length of time is 
unreasonable. Certainly 90 hours far exceeds any reasonable time period for 
collection of specimens. 



The manner i n  which DOT regula t ions do no t  address alcohol are o f  concern 
t o  the Safety Board. I n  addi t ion t o  the regula tory  confusion regarding 
whether o r  no t  alcohol deteminat ions are t o  be made and i n  what body f l u i d ,  a 
number o f  t h e  modal aqencies (FAA, FHVA, FRA, and the Coast Guard) w i t h i n  DOT 
have set  a threshold l i m i t  for  blood alcohol (0.04 percent and above i s  
proh ib i ted)  w i t h i n  the regula t ions even though a t e s t  f o r  alcohol may o r  may 
not be required. Other aqencies (UHTA, and Research and Special Programs 
Administrat ion) h i ve  no t  def ined a l i m i t .  The Safety Board addressed the 
concern of what blood alcohol content (BAC) const i tu tes impairment I n  Safety 
Reconnmdation A-84-45 i n  1984 t o  t h e  Federal Av ia t ion Administrat ion when the 
FAA f i r s t  used the 0.04-percent. BAC cutoff .  The Safety Board c l a s s i f i e d  t h i s  
r e c m e n d a t i o n  as *Closed--Unacceptable Act ion on Septemberl6,  1985, when 
the FAA establ ished the 0.04-percent BAC as the impairment l e v e l .  

On December 10, 1987, the Safety Board m o t e  t o  Secretary Burnley, 
ancouraqing h i m - t o  reconsider t h e  Department's p o s i t i o n  on the BAC d e f i n i t i o n  
o f  "under the Inf luence" and t o  implement r u l e s  t h a t  would penalize any BAC 
greater than zero. On February 3, 1988, Assistant Secretary Matthew V .  
Scocozza responded t o  the Safety Board: 

1 agree t h a t  we should reevaluate our pos i t i on  on what, if 
any, blood alcohol l e v e l  i s  acceptable f o r  those 
comnercial operators w i t h i n  our purview. 

I have d i rec ted  my s t a f f  t o  work w i th  the modal 
!dministrations t o  develop a department wide d e f i n i t i o n  o f  
under the inf luence, You may be assured t h a t  I place a - 

high p r i o r i t y  on t h i s  issue and we w i l l  move 
expedit iously.  

The Safety Board has not heard fu r the r  from the Secretary's o f f i ce  
regarding t h i s  issue. On October 4, 19B8, the Federal Highway Administrat ion 
(FHWA) published i t s  f i n a l  r u l e  on permissible blood alcohol l eve ls  f o r  
operators o f  comerc ia l  motor vehicles. Dr ivers  having any p o s i t i v e  alcohol 
concentrat ion are subject t o  24-hour out-of-service sanctions; however, 0.04 
percent was again establ ished as the l e v e l  a t  o r  above which a person 
operat ing a comnercial motor veh ic le  would be subject t o  comerc la l  d r i v e r  
l icense d i s ~ u a l i f i c a t i o n .  This l e v e l  was establ ished i n  s p i t e  of a National 
Academy of Science conclusion t h a t  a t  any BAC leve l  above zero, the d r i v i n g  
performance o f  most comerc ia l  d r i ve rs  would be degraded s u f f i c i e n t l y  t o  
increase the r i s k  o f  a crash 

I n  add i t i on  t o  t h e  FAA and FHWA, the FRA and the Coast Guard have 
prev ious ly  adopted p o l i c i e s  p r o h i b i t i n g  the operat ion o f  vehicles a t  a BAC o f  
0.04 percent and above Other agencies, such as the Research and Special 
Programs Administrat ion and the Urban Mass Transportat ion Administrat ion 
(UHTA), have no p o l i c y  a t  a l l .  Def in ing 'under the inf1uence"as having a BAC 
o f  0.04 percent or  greater  leaves the impression among t ranspor ta t ion workers 
and the p u b l i c  t h a t  dr ink ing i s  a l lowable so long as the 8AC tes ts  below 0.04 
percent. The Safety Board does not bel ieve t h i s  i s  the message the DOT wishes 
t o  send. It should be absolutely c lea r  t h a t  no alcohol i s  acceptable i n  
comerc ia l  t ranspor ta t ion because research has demonstrated t h a t  low blood 
a1 coho1 l e v e l s  can produce impairment. 



The recent drug and alcohol regulat ions o f  the various DOT administrat ions 
t r e a t  Federal employees and employees i n  the p r i va te  sector d i f f e r e n t l y .  
According t o  Publ ic  Law 101-71 (101 Stat.  471, J u l y  11, 1987). d isc losure o f  
t ox i co log ica l  r e s u l t s  obtained on Federal employees pursuant t o  Executive 
Order 12564 (September If, 1989) can be released on ly  (1) t o  the employee's 
medical review o f f i c i a l ,  (2) the admin is t ra tor  of any employee assistance 
p r o g r m  i n  which the employee i s  rece iv ing  counseling, o r  (3) t o  any 
supervisory o r  management o f f i c i a l  w i t h i n  the employee's agency having 
a u t h o r i t y  t o  take adverse personnel ac t ion against such employee, o r  (4)  
pursuant t o  the order  o f  a cou r t  o f  competent Ju r i sd i c t i on  where requi red by 
the Uni ted States 6overnment t o  defend against any challenge against any 
adverse act ion. Release o f  t e s t  r e s u l t s  t o  anyone e l se  requires the w i t t e n  
consent from the employee. Thus, du r ing  an accident invest igat ion,  
information on drug abuse by a government employee i n  a safe ty  sens i t ive  
p o s i t i o n  w i l l  no t  be nude ava i l ab le  t o  the invest igators  unless the employee 
gives w r i t t e n  authorizat ion. I n  contrast,  drug and alcohol t e s t i n g  resu l t s  
from Ind iv idua ls  i n  the p r i v a t e  sector i s  released without w r i t t e n  consent. 

One of the most ( i f  not t h e  cost)  Important object ives of postaccident 
drug a n d a l c o h o l  t e s t i n g  i s  t o  deternine whether such substances caused o r  
cont r ibuted t o  the cause o f  an accident. The use of the resu l t s  of such 
t e s t i n g  by the Safety Board has l e d  and w i l l  continue t o  lead t o  the 
development and implementation of recornendations and procedures t o  prevent 
accidents. If DOT employees i n  safety sens i t i ve  pos i t ions are free t o  
wi thho ld  the r e s u l t s  of postaccident tox i co log ica l  t e s t  resu l t s  from the 
Safety Board, c r u c i a l  fac tua l  information pe r ta in ing  t o  the accident w i l l  be 
kept secret,  and the Safety Board's mandate t o  determine the facts,  
circumstances, and probable cause of the accident and t o  develop safety 
recomnendations w i l l  be defeated. Therefore, DOT must e l iminate the double 
standard between the d isc losure o f  t ox i co log ica l  t e s t  resu l t s  on p r i va te  
persons who have a d i r e c t  r e s p o n s i b i l i t y  f o r  t ranspor ta t ion safety and DOT 
employees who occupy safety sens i t i ve  pos i t ions 

At the present time, blood and u r ine  specimens co l l ec ted  dur ing 
inves t iga t i on  o f  r a i l  accidents and inc idents  are under the cont ro l  o f  the 
FRA. The FRA cont racts  w i t h  and pays for  a p r i v a t e  laboratory  t o  ca r ry  out  
the drug analysis o f  blood and u r ine  specimens. S im i la r l y ,  the FA4 has an 
interagency agreement w i t h  the Armed Forces I n s t i t u t e  o f  Pathology (AFIP) f o r  
t e s t i n g  f a t a l l y  i n ju red  crewmembers i n  av ia t i on  accidents. I n  selected cases, 
a su rv i v ing  p i l o t  o r  crewmember has been tested under t h i s  program. However, 
postaccident t e s t i n g  under new regulat ions fo r  the modal agencies (except the 
FRA)  p laces the r e s p o n s i b i l i t y  f o r  analysis o f  ur ine specimens f o r  drugs w i th  
the employer. Furthermore, the repor t ing o f  t ox i co log ica l  t e s t i n g  ( inc lud ing 
postaccident t e s t i n g )  resu l t s  t o  the appropriate DOT regula tory  agency--such 
as the FAA, FHWA, and the Coast G u a r d ~ i s  done on a 6-month basis Thus, a 
DOT agency may not know the r e s u l t s  o f  postaccident t e s t i n g  u n t i l  months a f t e r  
an accident i nves t iga t i on  has been completed. 

With t h e  except ion o f  r a i l r o a d  and perhaps marine employees, alcohol-  and 
drug-impaired persons involved i n  accidents may not be i d e n t i f i e d  as a r e s u l t  
of the cur rent  modal regu la t ions and DOT'S Drug-Free Departmental Workplace 
Drug Test ing Guide f o r  DOT employees i n  safe ty  sens i t ive  posi t ions. The drug 
and alcoho: regu la t ions f o r  the various t ranspor ta t ion modes are inconsistent,  
confusing, and, i n  some modes. inappropriate. 



Therefore, the Nat ional Transportation Safety Board r i c m e n d s  t h a t  the 
U.S. Department of Transportation: 

Develop postaccldent and post incident t e s t i n g  regula t ions 
t h a t  are teoarate from the ore-emolovment. random. and . ~ ..-. - ~ .  - ~. ~ ~. - .  
reasonable suspicion t e s t i n g  requiat-ions i n  a11 mooal 
agencies. (Class 11, P r i o r i t y  Act ion) (1-89-4) 

~ d o p t  uni form regulat ions f o r  a11 drug and a1coho1 
test ing,  other than postaccldent and post incident tes t ing,  
i n  a11 t ranspor ta t ion modes, inc lud ing U.S. Department of 
Transportat ion employees who are i n  safety sens i t i ve  
pos i t ions.  (Class 11, P r i o r i t y  Action) (1-89-5) 

Adopt uni form regula t ions on postaccident and post incident 
t e s t i n g  of p r i v a t e  sector employees for  alcohol and drugs 
i n  a l l  t ranspor ta t ion modes. Use the Federal Rai l road 
Administrat ion's (FRA) current  regu la t ion as a model 
regu la t ion fo r  a11 t ranspor ta t ion.  modes except fo r  the 
permissible blood alcohol l eve l  of l e s s  t h a t  0.04 percent. 
Using the FRA regu la t ion as a model f o r  other 
t ranspor ta t ion modes r e f e r s  only t o  the c o l l e c t i o n  o f  
blood and u r ine  and the screening and conf irmat ion of 
pos i t i ves  i n  blood. As a minimum, the drugs i d e n t i f i e d  i n  
FRA screen should-be used i n  the other modes. Reference 
t o  the FRA model does not r e f e r  t o  the administrat ion o r  
implementation o f  the regula t ion The Safety Board 
recognizes t h a t  the implementation of the regula t ion may 
be d i f f e ren t  in.. the various t ranspor ta t ion modes. The 
regula t ions f o r  a l l  modes should provide: 

f o r  the c o l l e c t i o n  of blood and u r ine  
w i t h i n  4 hours fo l lowing a qual i fy ing 
inc iden t  o r .  accident. When c o l l e c t i o n  
w i t h i n  4 hours i s  not accomplished, blood 
and u r ine  specimens should b e c o l l e c t e d  as 
soon as possible and an explanation f o r  
such delay sha l l  be submitted i n  w r i t i n g  
t o  the administrator.  (Class 11, 
P r i o r i t y  Act ion) (1-89-6); 

m t e s t i n g  requirements t h a t  Include alcohol 
and drugs beyond the f i ve  d r u g s o r  classes 
spec i f ied i n  the Department of Health and 
Human Services (OHMS) guidel ines and t h a t  
are not l i m i t e d  t o  the cutoff  thresholds 
spec i f ied i n  the DHHS guidel ines. 
Provisions should be made t o  t e s t  f o r  
i l l i c i t  and l i c i t  drugs as information 
becomes ava i lab le  dur ing an accident 
i nves t iga t i on  (Class 11, P r i o r i t y  Action) 
(1-89-7).  



Adopt uniform regulations in postaccident and postincident 
testing of U.S. Department of Transportation employees in 
safety sensitive positions. The regulations should 
provide: 

b for the collection of blood and urine 
within 4 hours following a qualifying 
incident or accident. When collection 
within 4 hours is not accomplished, blood 
and urine should be collected as soon as 
possible and an explanation for such delay 
shall be submitted in writing to the 
administrator by the local official making 
the decision to test. (Class 11, Priority 
Action) (1-89-8); 

b testing requirements that Include alcohol 
and drugs beyond the five drugs or classes 
specified in the Department of Health and 
Human Services (OHHS) guidelines and that 
are not limited to the cutoff thresholds 
specified in the DHHS guidelines. 
Provision's should be made to test for 
illicit and licit drugs as information 
becomes available during an accident 
investigation (Class 11, Priority Action) 
1-89-9); 

b that toxicological results from Federal 
employees be made available to 
investi~ators of the National 
Transportation Safety Board (Class 11, 
Priority Action) (1-89-10); 

e procedures by which Federal employees are 
sent to the nearest hospital o r  medical 
facility for obtaining blood and urine 
specimens for toxicological testing 
following a qualifying incident or 
accident (Class 11, Priority Action) 
(1-89-11); 

Issue rules specifying zero (no alcohol) as the blood alcohol 
concentration for private sector employees in safety sensitive 
positions in all transportation modes and for Federal employees in 
safety sensitive positions. (Class 11, Priority Action) (1-89-12) 

KOLSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON, Members, 
:oncurred in these recomnendations. 

James 1. Kolstad 
Acting Chairman 
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&(u#t 3. 1990 

The Honorable James L. Kolatad 
Chairman 
National Traniportation . - 
Safety Board 

Washington, D.C. 20594 

DÃ§a Mr. Chainuni 

I an responding to your letter that tritsdttd aine Bational 
Transwrtation Safety Board (HTSB) rmc-ndations (1-89-004 
through 012) concerning the bÃˆp~rtÃˆ~nt drug and alcohol regula- 
tion~, particularly with f p c t  to post-accident testing. I # b r a  
your concern about the problem of alcohol and drug ire in the 
transportation Industry. That concern prompted the comprehensive 
drug regulations that are now in effect, a8 -11 am the pending 
rulemaking concerning alcohol abuse, md drives ay continued 
personal involvement in these issues. 

Tour rmcomndationm, and the i ~ u e m  the rair,.ara discured in 
greater detail in the enclosure to this Ietter. The prioary 
purpose of the Department's program is to prevent such abuse by 
deterring improper conduct by uaployeem p ~ f o m i n g  sensitive 
safety and security-related functions. While um recognize that 
results of Department of Transportation (DOT) undated testing may 
have relevance to accident investigation# in tome situatlons, the 
DOT program is not primarily intended As an accident investigation 
tool. 

The overall thrust of your rec-ndations appears to be to ask 
the Department to create an additional program -- distinct in 
scope, purpose, methods, and procedures from the Bepartment*s 
existing drug and alcohol abuse prevention program - co determine 
the role of substance abuse in the causation of transportation 
acciden~f. We do, however, understand ycur concern and are will- 
ing to discuss the need for such an additional program with the 
NTSB, as well as the implications in term of resources, costs, 
benefits and the respective transportation aafety roles of the 
Department and the NTSB. Terrance Gainer, my Special ABSiBtOnt 
for Drug Enforcement and Program Compliance, will be in contact 
with you to initiate dfcusBioni on this subject. 

I look forward to working with you in assuring that we have the 
safest possible transportation system. 

Sincerely, 

& /fc" &^@- 
Samuel X .  Skinner 

Enclosure 



Enclosure to DOT letter dated August. 3, 1990 

-1 

At thw outwet, w vent to w m c t  an epparÃ§n Â¥lwunderitÃ§ndi 
about the drug tuting r u l e  lwmued by the DmpÃ§rtÃ‘ in 
novombmr 1988. While the DepartÃ‘n r~cognixew that powt-eccldent 
drug tewtw m y  b* uweful, in w m w  WituftiOnW, es part of tho 
wmrall procewm of detorxining the uuiation of trwnwponrtatlon 
accidents, the DepartÃ‘nt' drug tewting rulem, Including their 
post-accident coÃ§ponentw n r e  not priirily intondd for 
accident/incident investigation purpomew. The priiury purpowo of 
the rulei i w  deterrence and, if tranwporÃˆAtlo ~ p l o y e e s  perwilt 
in the use of drvga, the rmoval of much pmple from aenwitive 
wafety or wecurity-relatod powitions. Accident8 wore intended a8 
a triggering event for towting for thowe purpowam 

He would also point out that the Department did not deem the drug 
testing ruleiukingm an epproprlaf vohicle for rowponndlng to 
concern8 about alcohol. Approxiutely one m n t h  prior to your 
letter, we did publish an advance notice of proposed rulMuking 
(ANPW) on this mubject, raiwing Â¥an of the iwaues in your 
letter. We will uwe thiw rul~aking procooding em l vehicle .dr 
reaponding to alcohol-related concernw, including thole railed by 
the NTSB. 

It in alwo important to k w p  in mind that, while there are obvious 
wimilaritf, the DOT drug temting progremw for DOT uployeom and 
lnduwtry, respectively, have different h e m .  The Deparwnt,m 
role in each 10 wigniticÃ§ntl diffwrnt. A* an aploymr, the 
Department ham a different pmrapeetive and more control w e r  
cortain empeeti of it8 proorem than whon it acts a8 a regulator of 
induetry safety. It iw nmceweary to guard againit any tendincy to 
treat the two progruw ew interchangeable. 

One of your m j o r  concern8 with thw t0iting uthodoloffy idopted by 
BO? Im that it prwmnti ln~omtlgatorw f r o  detmminlng whether the 
drum *cwuwd or contributed' to in accident ltd t m  dÃ§terminln 
the Â ¥ l n w  of prforuncw i*pÃ§lr~nt. You almo note that the 
DHH8 Ouidwllnmw on which our procÃˆclur~ barnod wrm not 
intended tor fomnwlc pu The Dodrd'e w t a t ~ ~ n t w  on thim 
point 8-r to miwart or::; O ~ V ~ O U W O  that l tewting proqrm 
dolffnd for on8 purpor m y  not fully m o m  l mÂ¥cond quite 
different, purpome. 



It in generally a- th~t, at any 1-1, h g a  u n  adversely 
affect perfommice (whether the -on m y  be maid to ba 
.iapairwdm or not, In a lÃ§ga my%m aaalogou* to alcohol 
itiptirnmt at a given Â¥A l w 8 l  ) Â¥a 011 h Ã §  u advrae ettoet 
on performance after thÃ§ cm no long= b* rÃ§adll m a i m d  by 
fting of urine or blood. Sbarfof, aiacm tir drag# for which 
w are requiring taating u e  illegal, Ã haw atJqply decided that 
detecting the prÃ§aenc of those d m g a  ttoov a Â¥pÃ§cif level 
mmn-es an important purpose, ia the eontut of our p r w n t i v  
program, In promoting tr~aportAtion mafety. 

We agrÃ§ that t h e m  m y  bo name accidmt invatigatlon mituxtiona 
in which pat-accident toxicological workup* of blood Â¥emple may 
provide manful information la the lÃ§rgo context of determining 
accident causation.'* Thmre m y  b*, for Â¥xuple concentration# 
of a g i v n  drug which a m  anfficiently high an to lavolva a 
aubstantial likelihod of -pairing offecta. %a lnfonaation, of 
courae, w u l d  need to b* viewed alonglid* documented perfo-co 
failuraa, the appearance or deaoanor of the mmploy, and other 
factors to form a reaaonahla h i m  tor a dotÃ§rmlnatio of the 
cause of an accident. 

The p i n t  in that a program focuaing on accident eauaation and 
using a full formnsic, toxicological workup of the fluida of 
mployees involved in accident! in a v r y  different program, with 
a different purpose, from what the Department ha* eatabliahed. The 
Department would need to conaider -fully whether it aakoa 
tense, in light of all relevant factors, to eatabliah much a new, 
additional program. Such a program would raiao imauc that go far 
beyond the existing DOT preventive program (e.g., the overall role 
of the Department in investigating and detemining the csusea of 
particular transportation accidenta, mince aubttance abuse factors 
could not be viewed in iaolation from other potentially causative 
factors). Other alternatives m y  noed to be considered (e.g., 
authority for the HTSB to conduct it# own toxicological testa ae 
part of accident lnvestigÃ§tione) The Department is willing to 

- We would caution againat any attempt to eatabliah a body fluid 
concentration level, analogous to a BAG level for alcohol, at 
which impairment by a drug can bo presumed to mxiat. Host experts 
do not believe it would be meaningful to do ao, qivan the great 
number of chenical m d  individual human factore involved in 
responses to drugs. In any event, aetting much a level would 
probably aid in establishing cauaation in only a n u l l  fraction of 
cases, at beat. 

- At the Ã § m  time, we thould recognise that toxicological 
workups of blood aaxiples are not a panacea. Given that finding 
evidence of a drug in a blood aample generally indicates only the 
recent uae of a drug, much a workup ~ a y  not yield probative 
information for establimhing accident cauaation beyond what would 
be obtained through urine tenting, and perhapt less in tone caaes. 



explore  var ious  a l t exu t ins  wi th  the TSB la tho dlecumsions that 
Mr. CAlner w i l l  o f f e r  to initiate. 

the Dop&rtzMnt bÃ long ncogniaod that a leohol  abuse p o r s  a 
e u i o u s  problxa t o  t r u n p o r t ~ t i o n ;  a d o a d ,  eÂ¥vra  o f  tb* 
Dmp&rtaÃ‡nt' m d a l  a d m i n i m ~ a t i o n e  a l r Ã ‘ d  hÃ§ la l a c e  strict 
-letions and p m v -  thnt addross a e  we L e  ot a ~ c o h o l  
by t r m n p o r m t i o n  workers. 

The DÃ§partnÃ§ d i d  not  include a lcohol  Ã‘O the nbÃ§taneÃ to be 
t a s t e d  in i t s  drug t e s t i n g  ralos, bocause, for  numerous reasons, 
it bocame clear that t h e  a lcohol  problÃ§ r a i n  cooplicated i c u a s  
that nay r equ i r e  a d i f f e r a n t  approach iron e t h o r  drugs, such as 
cocaine o r  aari juan*.  

?or axample, a lcohol  i n  a l Ã § g a  nubstance ( f o r  pmraons orer Zl) ,  
with l e g a l l y  end s o c i a l l y  acceptable uses, n o t  l cont ro l led  
substance.  Unlike i l l e g a l  drugs, f o r  which w t a r g e t  any use by 
Ã§nployees aleohol  o r  or i n r p a i ~ a m t ,  to ba l e g a l l y  re levant ,  must 
occur in the context  of job prfo-ce. We note  that even your 
le t ter  i a  no t  c l e a r  on this i r u e .  You Â¥fat t h a t  "no alcohol  i s  
acceptnble  i n  commarcial t r a n s p o ~ i o n :  You a l s o  note t h a t  a 
BAC l e v e l  of 0.04 *leaves t h e  impression ... thnt drinking is a l -  
lovable  s o  long aa  t h e  BAG tests belw 0.04 poxcent.' la f a c t ,  
some DOT r u l e s  p roh ib i t  &inking a lcohol  a c e r t a i n  number of hours 
before  going on duty. In  t h e  case of ='a conmrrcial vehic le  
d r i v e r  r u l e a ,  a d r i v e r  who show m y  de tec t ab le  l eve l  of BAG w i l l  
be taken o u t  of s e rv i ce  for 24 hour*. It i s  a l s o  f a r  from c l e a r  
why DOT i n s i s t e n c e  on a 0.00 BXC lwel, without  concoimiitant 
p roh ib i t i ons  of o t h e r  a c t i v i t i e s  that m y  cause demonstrable 
psychomotor d e f i c i t s  t h a t  arm s u b a f n t i a l l y  s i d l a r  t o  those t h a t  
nay be observed a t  BAC l e v e l s  b e l w  0.04 (e .g . ,  mlnor i l l n a f s ,  
s t r e s s  i n  family r e l a t i o n s h i p s ) ,  w u l d  r e s u l t  i n  t i g n i f i c a n t  
s a f e t y  b e n e f i t s .  

There are a l s o  complex quest ion# such as what i r e  of alcohol t o  
p r o h i b i t  and, i f  a t e s t i n g  requirament if promulgated, what types 
of t e s t i n g  and what timing of t h a t  t e e t i n g  w u l d  be appropriate  
and would bes t  i d e n t i f y  a lcohol  users .  Preemploynent t e s t i n g  f o r  
a l coho l ,  f o r  example, m y  not  have any relevance s ince  any 
de t ec t ed  use would not  be on t h e  job. 

Methodological quest ions a l s o  e x i l t .  The prefer red  methods f o r  
a l coho l  t e s t i n n .  and r e l a t e d  reaui renents  and coats .  a r e  - ~ < ,  -~ ~ - 

s u f f i c i e n t l y  d i f f e r e n t  from drug t e s t i n g  t o  war ran taepa ra t e  
t r ea tmen t .  For exmole ,  medical personnel are needed t o  take a 
blood sample f o r  alcohol  tea t ing , 'bu t  t r a ined ,  non-medical 
personnel  a r e  s u f f i c i e n t  t o  obta in  a ur ine  sample f o r  drug test- 
ing .  Urine t e s t i n g  t o  determine the p r r e n c e  of alcohol is  more 
complex and uncer ta in ,  requi r ing  t h e  wi l l ingness  and a b i l i t y  of 
t h e  donor t o  provide two appropr ia te ly  timed  sample^. 



Censaquently, m d o s e  addross a lcohol  as sepa ra t e  problm.  
Zn June  1989, fa t a a t i m n  bmform t h e  8anate -ttn on Cam- 
"me, sc i ence  WchnoLgy, 8- 
Department to f u r t h e r  rwiw the aleoh0 7 preblem. -" wt- Bw-r 2, 
1989, the Dmparcmont fssuod a8 advw~m ~ 1 0 t l c e  of p r o p s o d  
m l m m ~ U n g  ( m ~ )  te so& public -t on the mco of t h e  
a l coho l  p r o b l m  in the t r n a s p o r t ~ t i o f ~  indurn , u h e x r  i ts  
d s t h g  =lam - m f f i c i e n t  to rmspond to%* preblmm, and *e 
f e a s i b i l i t y  and s c o p  of s-a1 pmslble opt.iona, 1f f e a r  
*CL$.On do-Od U*COD#Am. 

The ANPW sought c-nt on a v u i a t y  of i s s u e s  ro la tod  t o  alcohol  
abuse,  including whsther t e e t l n g  should b mired, what kinds of 
t e s t a  w u l d  bo appropr ia te ,  whet t e s t l n q  mthodologies  should ba 
u m d ,  and m a t  BAC lev01 should bm w o d  as a c r i t e r i o n  f o r  
intoxication. The ismums on which t h e  NWRM sought cmment 
mcompaas t h e  po in t s  node b F u r  rmcaImnondation8 concerning 
a lcohol  t e s t i n g .  Y o u  letter h ~ s  boen placod in t h e  ANPm docket, 
and yuur racommndationm w i l l  ba f u l l y  considered am t h e  Depart- 
ment determfnes the  appropr ia te  next ac t ion .  

An you h o w ,  seve ra l  DOT aqenciem have conduct& n i l emking  
proceedings on t h e  i s s u e  of what MC lwsl should ba establimhed 
a e  a c r i t e r i o n  f o r  in toxica t ion .  & s m s u l t  of these - ~ - 

rulemakingm, 411 b v e  emtab l i ahd  0.04 B M  as t h s i r  positive 
threshold  f o r  comare l a1  trmswrtation l n d u 8 t w  wraonne l .  ( I n  
add i t i on ,  some agencies,  l i k e  h e  PM m d  WA,-a lso  requi re  b a t  
personnel  not  coneme a lcohol  4 c e r t a i n  number of hourm b f o r e  
going on du ty . )  

An your l e t t e r  mentioned, a Uational Academy of Sciences ( N U )  
mtudy, comdaaioned by t h e  Federal EUghway MmLnimtratlon during 
its BAC rulemaking proceeding and r e fe r r ed  t o  i n  your l e r t e r ,  
concluded t h a t ,  a t  any PAC l e v e l  ebove zero,  most comnercial 
d r i v e r 8  w u l d  experleiice a degradation in s k i l l  t h a t  w u l d  
i n c r e a s e  the r i s k  of cramh involvement. Rowever, a three-fourths 
m a j o r i t y . o f  the NAS panel memberm rocomended t h a t  penal t ies  
( e . g . ,  d r i v e r  d i s q u a l i f i c a t i o n )  bo required only f o r  violat ion6 of 
0.04 BAC o r  higher .  

&i noted above, this i s s u e  has been raised again  i n  t h e  
Department's a lcohol  rulemaking proceeding. W e  w i l l  reconsider  
whether t o  propose changing t h e  0.04 l eve l  Ln responae t o  comenta 
on t h e  AhTW.. 



t e s t i n g  proce is ,  &&I c o m a  b v o  rmlimd u b  h uphil&g 
?oderally-rouuired drua t e s t l n a .  This absonco of uniform s t a n d a d s  
could make d&fonse of b e  DOT k g u l a t i m o  in court more difficult. 
Tosting f o r  add i t i ona l  drugs may b c r o a a e  the privacy intrusion of 
t o s t i n g ,  and could i n  acme a i t u t i o n s  raime add i t i ona l  four th  
m e n b e n t  i suues ,  making it mom d i f f i c u l t  t o  p r s u a d e  the  co-i 
t o  approve COT-requ id  t e s t i n g .  It should a100 bm not& t h a t  t h e  
f i v e  drugs f o r  which um r equ i r e  t a s t i n g  a m  t h e  -st used drugs 
and t h e  cos t a  of t e s t i n g  inc rease  with ma& add i t iona l  drug added, 
t o  t h e  list.  

The Medical R e v i w  Officar'm taak  in d o t e r d n i n g  whether drug ume 
i n d i C 8 t d  bv t h e  t o a t  i s . l e a i t i m a t o  would bo a i m i f i c a n t l y  more . 

~ 

~ f f i c u l t  G d0hling i i th l i q a l  proscription &qs. pr iv iey  
concerns almo o x i s t .  Tho usm of DCT-mddtod t o s t s ' t o  discovor 
t h e  presence o f  l ega l  prescr ip t ion  drugs ,  and the re fo re  penult 
employer infereneea about o the ru i se  conf iden t i a l  medical condi- 
t i o n s ,  could not  masily be prevented. 

Rowever, t h o  Department i m  aware t h a t  thm coneoms of. those who 
want t o  test m ~ l o v m e s  for . .o ther  drugs t h a t  m y  lmvair s a f e t y . a r e .  
l e g i t i m t e ,  h e i h e k  i n  t h e  context  05 post-accideni  t o s t i n g  &r 
o t h s r u i s e .  The Dopartaent considering add i t i ona l  rulemaking t o  
axp lo re  h w  t o  respond to t h e s e  concerns, including t h e  
i d e n t i f i c a t i o n  of appropr ia te  add i t i ona l  drug# f o r  which t e s t ing  
i s  warranted and the-eatabliahment of appropr ia te  t o s t ing  
p ro toco l s  f o r  thoae drugs. 

W e  l n t end  t o  continue uurklnq with D m S  t o  rmsolve t h i s  isaue.  
The i s s u e  of t o a t i n g  f o r  add i t i ona l  drugs was conaidered st the  
DHXS 'Conseneus Conference. he ld  Novembar 29-Doc&r 1, 1989, a s , .  
r e f l e c t e d  i n  the repor t  of t h a t  conference. The Department w i l l  
work c l o s e l y  with DKHS a s  DHXS rospondn t o  conference 
recomendat ions ,  some of which a r e  l i k e l y  t o  address mean# of 
t e s t i n g  f o r  add i t i ona l  drugs while s t i l l  preseming the  i.ntOgrity/ 
accuracy safeguard# of t h e  DHHS procedures. 



I f  it nn decided to -to a wu, ddit ioe~l  poot-sceidant 
t o x l m h g y  program, t h o  D o p a m t  could conmidor, am p u t  of 
r a l m g  to e ~ t n b l i o h  the program, d e t h a r  dltf-eom btwna 
t b i m  p w r m  mad t h o  u l o t i n g  prwmaam p r o g ~ m  -ant& t a k h g  

d i f fmrant  approach with r o o p e t  t o  t h o  drags f o r  which t a m t b g  
m a  dono. Eopofully, mxS w u l d  b of ammimace  fa much an 
e f f o r t .  

- 1  

m o  cutof f  lovmlo med bth ill t h o  D o ~ t ' .  fntuM1 dnlg 
t a m t b q  program m d  in our regulat ion* f o r  p r iva t a  induot  nra 
emt8b118hd & -, b o d  t h d r  - r t - h m  Co?~cernhg -St- 
h 9  prOCO88. CUt0ffS -= d o m i p d  - D W  to e u w  l 
roasonabla balance bo twen  tho  o b j e c t l m o  of t r o a t l n g  am p a l t l v m  
o i@f lcan t  unountm of m g  m t a h l i t m o  fa M employae~o m p t a  
v h l l e  t r m a t h g  a s  negativm emallmr q u a n t l t h o  of n t a b l i t o s  that 
could r e s u l t  from ouch moureos a* p 8 8 i V 0  l a h ~ l a t l o n ,  croms- 
n a c t i v i t y ,  o r  ingemtion of food pr0duCtm. 

Like  t h e  imouo of add i t i ona l  drugs,  t h e  ioouo of &off 1-lm wmo 
~ s c u o m e d  mrtenmlvely a t  tho  DEKS f%nsUAmus Confomnco. .There 
appeared t o  bo consldor&ble oentlment a t  t ho  conformnco~for 
t l gh tan lng  m t o f f  lovale ,  a t  loamt f o r  mme drugs ( 0 . 9 . ~  
m x l j u a n a ) ,  which i n  n f l o c t d  in tho  =pert  of tho conforonco. 
I f ,  fol lowing f u r t h e r  DRES conmlderat im of r o c ~ e n d a t i o n s  from 
t h e  conference, DHUS determines t h a t  Chmgen &re  n r r a n t e d ,  t h e  
D o p a h e r i t  u i l l  mv lmi t  t he  insum of cutoff  levolm. It 1s our 
i n t e n t  t h a t  DOT regulations r u m i n  cOn81mtOnt with tho  DHHS drug 
tomting guide l ines  on t h l 8  imsum. 

Cutoff loveln  a r o  needed to,hmlp ootabl ioh  whon;an part of a 
preventive drug t e n t i n g  program, t h o  eonmoqueneom aoalgned t o  a 

n i t l v e  tes t  ohould f o l l w i  A t on t lng  program intended a h p l y  to 
c l p  ostablimh acc ident  caunatlon, n o t  b a r i n g  thmse conneq'uenc~s, 
arguably may no t  need cutof f  leve ls .  It could bo p m s l b l e ,  j.f it 
were decided t o  c rea t e  a new, add i t i ona l  post-accident 
toxicological t e ~ t l n s  program t o  d e t e d n e  accident  caunatiGn, f o r  
DJT,.  through ru lmak lng ,  t o  p o d t  infozmatlon to be transmit ted 
t o  t h e  acc idont  l nves t lg s t lon  process concerning the  l eve l s  of 
drugs p resen t  i n  f l u i d  smplem, regardloss of *cutoff  levels: 
LWT could almo eonmlder t h e  gathering Of o the r  da t a  concerning 
drug use a s  p a r t  of such a pmcenm. 

u m l n a  of C o l  lect- 

The Department i s  w e l l ~ a w a r e  t h a t  e x t e n d d  delaym i n  *ample ~ 0 1 -  
l o c t l o n  and t o s t i n g  a f t e r  an accidont  m y  r o s u l t  l a  da t e r lo ra t ion  
o r  o l lminat lon  of a drug o r  drug metaboli te  from a person1# 
aymtem. & your 1mtter.muggests.  t&king po8 t - ac~ iden t  smple8  
wi th in  fou r  hours o r  l e s s  18 highly denl rable .  Tho Depaaen t 'm  
regula t ion8 oupport collecting much samples a s  soon a s  posnible. 

There 1s s u b s t a n t i a l  doubt, however, vhother  a r e g u l a t o q  r o w i r e -  
ment t o  c o l l e c t  post-accident samples within f o u  hours w u l d  be 



wo WUM alao p l a t  oat ttmt tho n- t&hu wllocti&~ 
1s p r d ~ d  OIl tho - s w i u m  M t m  0f -COlOqial 

tosting of blood samploa. u r ~ l y s i s  tostinq do08 not l a m l m  tho 
u!.ologous tho-critical aonsiderations associated with collomion 
and tosting of blood mmples.. Ro bo1iov-o that ths f- <or 
post-accident arinalysis tostlag in q w m n l l y  mfficiont ta 
lndicato whether on individual b s  mod dxugm wi- a range of 
a e  in the past, u%d thmt this a frame is eppropriato -.the 
purpose of uming accidontm as triggarhg a @st which has an ... 
impo-nt detorront value. 

Roquirinq a vrittsn roport to 0 -1 odmblstntor if a post- 
accident temt doem not hamon w i W  a cort~ln m r i d  of U s  is 
rn information c o l l o c t i o n ~ ~ ~ i ~ e n t  of dubioui wrth. It is not 
c l s m  from your rocownendation v h ~ t  -0 tho adminiatrator w u l d  
make of this information or w h ~ t  safety bonefit would bo qainmd by 
the writer or receiver of the roport. Am pnrt of n o n ~ l  rocord 
lnmpections or as a rssult of rovlow of roports, tho -1 
admanistrations can determino whothor t h e m  ero ~iolationm of tho 
.test as aoon as posalblo' roquirment and, if appropriate, W e  
onforcment action. 

Sending Federal anployees to a hospital or other faeiliw as a' 
collection site could bo conmidored by the DoPamant, should at 
some future time the Department decide to lastitate blood tsmting 
for these employees. Urinalysis can proceed in collection sites 
that are not medical facilitisa, of courso. 

The advantage to be gained from combining rogulationa roquirlne 
drug testing in private industry and DOT procdurem and orders 
requiring drug testing for DOT q l o p e s  is not apparent. They 
ere h u e d  on different logal authorition and apply in very differ- 
ant organizational contexts. It is m r y  likely that rulanmking 
action to combine these requiromsnts would be far =re trouble 
than it is wrth. 

ha you know, there is substantial d f o r d t y  among tho aodal d m g  
tosting regulations. This unlfomity portalnm to tho key building 
blocks of the rule#, much as tho uso of DmS-approvod 
hboratoriea, use of 4 9  C?R Part 40 tosting procdures, typos of 
testing, end consequences of test romults. ha the Deparurtent 
developed those regulations, it nm a cloax Dopartmanta1 p l i W  to 



-8UZm t h e  mxfmm prac t i cab le  of DOT-wide - m i m t m e y .  
Uhum t h e  -am d i f f u f  it buaume t h a  D e m t  c a n e 1 4  
that dLf fuencem m n g  t h e  opera t lag  W s t r a U m f  or thm 
bdumtriem they  m a t e ,  tbme dl f fumncos .  M u  
r e q u l a t o r y  mvimion f o r  the m&ke of u u i f o r a i Q  m d d  not bm 
prcductlvm. 

~t i e  elso melau  ut~y  me&- p o m t - a e e ~ e n t  urn-g -la- 
t i o w  fmm o t h e r  d rag  temting -tm w u l d  bm m e f n l  b 
8 a w i n g  t h m  objut ivmm 0f --tern h g  U m t l t ~ g  program. 
Obviously, the ~ e p ~ - n t  e m  -id= the rec-dationm 
f o r  p a t - a c e i d a t  t a s t i n g  without unda*g a rial-g m m l y  
to rwrgnnlzm e x i s t i n g  p s t - a c c i d e n t  tmmting provimions b t o  
m e p r a t e  psrts of t h a  Code of Podem1 Eag-ulatimu, 

A# p u  are awam,-Xhe PRA mle and t h e  DCT -1- drug tmmtfnq 
program uem a l m a d y  ln u imtence  whma t h e  Dew-nt fozmuleted 
i t s  -Lning drug t e s t i n g  ru l e s .  A amber of d l f farences  b-n 
t h e  ?RA mlm and o t h e r  DOT r u l e s  mhp ly  m s u l t  fran t b e  
D e p a m e n t ' s  dacimion to let t h e  ? U ' m  b a t i n g  r u l e  s a d .  a m  
dacimion a d  n o t  mprement l po l i cy  dec is ion  to a a s t  a l l  o the r  m 
r u l e s  i n  t h e  PRA w l d r  h d e e d ,  t h e  De-nt decided to t h e  
contrary. 

Aa yuux letter notes ,  t h e  Ward  cwaentod  on amber of  *la- 
t o r y  i s s u e s  touched on ln t h e  -nt eeriem of meomendations i n  
i t s  comaento t o  t h m  mpartmant'm rulemakings on drug u s t i n q .  
These c m e n t s  were f u l l y  eonmidered, am wre those  of o thar  
b t e r e m t e d  persons. While the Departmant, ea  noted above, w i l l  
w r k  with DFRS to consider  rmviaions t o  some por t ions  of i t m  t e a t -  
i n g  procadurea a s  t h e  rmsults of t h e  Consensus Conference become 
a v a i l a b l e ,  w be l i eve  t h ~ t  n ham a h a d y  Adequ~ te ly  r e s p m d d  t o  
your c o m e n t s  dur ing  our rulemaking. When f a c t o r s  u e  ra i sed  t h a t  
we d i d  no t  consider  o r  when experiaca i l l u s t r a t e s  a p rob lm,  wm 
w i l l  cons ider  appropr ia te  changes. 

s o o d  Tes t inqt  

Because t h e  primary purposes of the mle are de ter rence  and 
i d e n t i f i c a t i o n  of drug ueere, t he  Depafiment ham d e t e d n e d  ur ine  
t e e t i n g  t o  bs an eppropr ia te  approach f o r  WT.8 program t o  prevent 
drug abuse. For our purposem, it provides f u l l y  r e l id le  t e s t i n g  
i n  a much lmss axpensive and perhaps lass i n t r u s i v e  manner than 
does blood t e s t i n g .  Legal au tho r i ty  t o  r equ i r e  blood t e s t i n g  of 
Pederal  anployees i n  a non-medical Context is unclear .  

m i s f o n  of ~ o ~ i c o l o u i c a l  Resultm f o r  DOT EImlovees: 

& your letter p i n t 8  ou t ,  amction SO>(*) of Public  LAW 101-71 
(101 S t a t .  391, 471, J u l y  11, 1987) au thor izes  d isc losure  of 
Federa l  mp loyaes*  %*st r e s u l t s  obtsinod pursuant t o  E r e c u t i ~  
Order 12564 (September 15,  1906) only 1) t o  thm employee's medical 
m i e w  o f f i c i a l ;  2 )  t o  t h e  ad rdn i s t r a to r  of any omployea 
a s s i s t a n c e  program in which the  enployee is recelvinq c o ~ # e l i n g i  



3 )  to m y  mupmmimory o r  -mt offic ia l  withla thm qlwlm 
afncy htvlng authority to take advrÃ§ p v o n a a l  metion agailut 
Mach Ã ‘ p l o y ~  o r  4 )  p a r * ~ n t  to t b  ordu of a oonrt of caapÃ§tÃ§ 
jUri#dlction Where rÃ‘T>iirÃ br the 0.8.  OwniÃ‘n to dÃ§fÃ§ 
aga-t m y  ehnlluga agailut any Â ¥ d T T I  action. &J a nwult. i f ,  
the doÃ not mirmnt, accidÃ§c iov t iga to r* ,  including 
th* BTSB's, would not luv a c c ~ ~  to thm dxug ftÂ±D n s u l t s .  

Hail* n an -pathotic to ĥ* TSB'm lafzÃ§s la obtaining drug - 
t m t t  m u l t m  involvi-ng DOT -1- involvd la Â¥Ceidmtt Ur 
l in i ta t ion  oa onr providing tha to you f d f ,  u you 
acknwlÃ§dn fcoa a statutory rwoirÃ‘Ã‘n Uaca, u yoa know, a 
xqulatioG h o t  a n d  or contradict a m f t n u .  w T* not in a 
Amgal position to lop l iun t  your recaÃ‘adÃ‡ti that  f t  f u l t s  
for  Fmderal employeem b* made anilAblm to trrSB i n v t i g a t o r * ,  
onlmss the a m p l o y  consentt. Um undmrmt-and that the BTSB i s  
Â¥Â¥Eki logimlatiwm authority froa Congrmms to obtain post- 
accident drug tent rmsultm of federal mployws. & b i l l  Co t h i m  
effect  has h e n  introducmd.l.n thlm session of Congrms~. 



Honorable Samuel K .  Skinner 
Secretary 
U.S. Department o f  Transpor ta t ion 
400 Seventh St reet ,  S.W. 
Washington, D.C 20590 

Dear Mr. Skinner: 

Thank you f o r  t h e  Department of Transpor ta t ion 's  (DOT) response t o  
Safety  Recommendations 1-89-4 through -12. . The Nat iona l  Transpor ta t ion 
S a f e t y  Board appreciates and supports your  comi tmen t  t o  improve 
t ranspor ta t i on  s a f e t y  by d e t e r r i n g  drug and alcohol use i n  t h e  t ranspor ta t i on  
i ndus t ry  The Safety Board had been encouraged by your des: re  t o  cont inue 
d iscuss ions w i t h  us on t h e  need t o  develop a more comprehensive drug t e s t i n g  
program f o r  postaccident,  post inc ident ,  and reasonable cause t h a t  meets t h e  
needs o f  both  agencies. Safety Board s t a f f  had met w i t h  your  previous 
spec ia l  ass i s tan t ,  Terrance Gainer, t o  discuss progress toward t h i s  goal.  
However based on the responses Set f o r t h  i n  your  l e t t e r  o f  August 3, 1990, 
and on our  concern t h a t  the re  does n o t  appear t o  have been any r e a l  progress 
on t h e  development o f  t h e  more comprehensive postaccident drug t e s t i n g  
program requested by Safety  Recommendations 1-89-4 through - 9 ,  -11, and -12, 
these recommendations have been c l a s s i f i e d  as 'Open--Unacceptable Response." 

As you are aware, the i n t e n t  o f  Safety Recomnendation 1-89-10 has been 
achieved as a r e s u l t  o f  recent  l e g i s l a t i o n .  Although the Safety  Board had 
urged the DOT t o  take a regu la to ry  approach t o  t h i s  issue, t h e  i n t e n t  o f  the 
recornendat ion has now been met by a c t i o n  o f  Congress, and i t  has been 
c l a s s i f i e d  as "Closed--No Longer Appl icable. 

The Safety Board encourages you t o  ac t  exped i t i ous l y  on the unresolved 
issues ra i sed  i n  the Board's recommendations. 

S incere ly ,  
. .. Â¥I":'*," :.'*."' : - 

, . ... 

~ames' 'L.  i o l i t a d  
Chairman 
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