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AIRCRAFT ACCIDENT REPORT 
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PACIFIC SOUTHWEST AIRLINES, I N C .  
BOEING 727-214, N533PS, FLIGHT 182 

GIBBS FLITE CENTER, INC.  
CESSNA 172, N7711G 

SAN DIEGO, CALIFORNIA 
SEPTEMBER 25, 1978 

SYNOPSIS 

About 0901:47 P . s . ~ . ,  September 25, 1978, P a c i f i c  Southwest 
Air l ines ,  Inc. ,  F l igh t  182, a Boeing 727-214, and a Gibbs F l i t e  Center, 
Inc . ,  Cessna 172 col l ided i n  midair about 3 nau t ica l  miles nor theas t  of 
Lindbergh Fie ld ,  San Diego, Cal i fornia .  

The Cessna was under t h e  control  of San Diego approach control  
and was climbing on a northeast  heading. F l igh t  182 was making a v i s u a l  
approach t o  runway 27 a t  Lindbergh Fie ld  and had been advised of t h e  
loca t ion  of t h e  Cessna by t h e  approach con t ro l l e r .  The f l ightcrew to ld  
t h e  approach c o n t r o l l e r  t h a t  they had t h e  t r a f f i c  i n  s igh t  and were 
ins t ruc ted  t o  maintain v i s u a l  separat ion from t h e  Cessna and t o  contact  
t h e  Lindbergh Tower. F l igh t  182 contacted t h e  tower on i t s  downwind l eg  
and was again  advised of t h e  Cessna's posi t ion.  The f l ightcrew did not 
have t h e  Cessna i n  s i g h t ,  they thought they had passed it and continued 
t h e  approach. The a i r c r a f t  col l ided near 2,600 f t  m . s . 1 .  and f e l l  t o  
t h e  ground i n  a r e s i d e n t i a l  area.  Both occupants of t h e  Cessna were 
k i l l e d ;  135 persons on board t h e  Boeing 727 were k i l l e d ;  7 persons on 
t h e  ground were k i l l e d ;  and 9 persons on t h e  ground were in jured.  
Twenty-two dwellings were damaged o r  destroyed. The weather was c l e a r ,  
and t h e  v i s i b i l i t y  w a s  10 miles. 

The National Transportation Safety Board determines t h a t  t h e  
probable cause of t h e  accident  was t h e  f a i l u r e  of t h e  f l ightcrew of 
F l igh t  182 t o  comply with t h e  provisions of a maintain-visual-separation 
clearance,  including t h e  requirement t o  inform t h e  con t ro l l e r  when they 
no longer had t h e  o the r  a i r c r a f t  i n  s igh t .  

Contributing t o  t h e  accident were t h e  a i r  t r a f f i c  control  
procedures i n  e f f e c t  which authorized t h e  c o n t r o l l e r s  t o  use v i sua l  
separa t ion procedures t o  separa te  two a i r c r a f t  on p o t e n t i a l l y  conf l i c t ing  
t r a c k s  when t h e  c a p a b i l i t y  was ava i l ab le  t o  provide e i t h e r  l a t e r a l  o r  
v e r t i c a l  radar  separat ion t o  e i t h e r  a i r c r a f t .  



1. FACTUAL INFORMATION 

1.1 History of t h e  F l i g h t s  

About 0816 P.s.t .  I/ on September 25, 1978, a Gibbs F l i t e  
Center Cessna 172, N7711G, departed Montgomery Field,  Cal i fornia ,  on an 
instrument t r a in ing  f l i g h t .  Since t h e  f l i g h t  was t o  be conducted i n  
v i s u a l  meteorological condit ions,  no f l i g h t  plan was f i l e d  and none was 
required. A f l i g h t  ins t ruc to r  occupied t h e  r i g h t  s e a t ,  and another 
c e r t i f i c a t e d  p i l o t ,  who was receiving instrument t r a in ing ,  occupied t h e  
l e f t  sea t .  

The Cessna proceeded t o  Lindbergh Fie ld ,  where two p r a c t i c e  
ILS approaches t o  runway 9 were flown. Although t h e  reported wind was 
calm, runway 27 was t h e  a c t i v e  runway a t  Lindbergh. About 0857, N7711G 
ended a second approach and began a climbout t o  t h e  nor theas t ;  a t  
0859:Ol t h e  Lindbergh tower l o c a l  c o n t r o l l e r  c leared t h e  Cessna p i l o t  
t o  maintain VFR condi t ions  and t o  contact  San Diego approach control .  

A t  0859:50, t h e  Cessna p i l o t  contacted San Diego approach 
c o n t r o l  and s t a t e d  t h a t  he was a t  1,500 f t ,  21, and "northeastbound." 
The approach c o n t r o l l e r  t o l d  him t h a t  he w a s i n  radar contact  and ins t ructed  
him t o  maintain VFR condit ions a t  o r  below 3,500 f t  and t o  f l y  a heading 
of 070Â° The Cessna p i l o t  acknowledged and repeated t h e  c o n t r o l l e r ' s  
ins t ruc t ion .  

P a c i f i c  Southwest Air l ines ,  Inc., F l ight  182 was a r egu la r ly  
scheduled passenger f l i g h t  between Sacramento and San Diego, Cal i fornia ,  
wi th  an intermediate s top i n  Los Angeles, California.  The f l i g h t  
departed Los Angeles at  0834 on an IFR f l i g h t  plan with 128 passengers 
and a crew of 7 on board. The f i r s t  o f f i c e r  was f ly ing  t h e  a i r c r a f t .  
Company personnel f ami l i a r  with t h e  p i l o t s '  voices i d e n t i f i e d  t h e  capta in  
a s  t h e  person conducting almost a l l  air-to-ground communications. The 
cockpit  voice recorder (CVR) es tabl ished t h e  f a c t  t h a t  a  deadheading 
company p i l o t  occupied t h e  forward observer s e a t  i n  t h e  cockpit .  

A t  0853:19, F l i g h t  182 reported t o  San Diego approach con t ro l  
a t  11,000 f t  and was cleared t o  descend t o  7,000 f t .  A t  0857, F l i g h t  
182 reported t h a t  i t  was leaving 9,500 f t  f o r  7,000 f t  and t h a t  t h e  
a i r p o r t  was i n  s igh t .  The approach con t ro l l e r  c leared t h e  f l i g h t  f o r  a  
v i s u a l  approach 31 t o  runway 27; F l igh t  182 acknowledged and repeated 
t h e  approach clearance. 

I/ A l l  times herein a r e  Pac i f i c  standard based on t h e  24-hour clock. - 

2/ A l l  a l t i t u d e s  here in  a r e  mean sea l e v e l  unless  otherwise speci f ied .  - 

31 An approach wherein an a i r c r a f t  on an IFR f l i g h t  plan operat ing i n  VFR - 
condit ions under con t ro l  of an ATC f a c i l i t y  and having an ATC author i -  
za t ion  may proceed t o  t h e  a i r p o r t  of designation i n  VFR condit ions.  



A t  0859:28, t h e  approach c o n t r o l l e r  advised F l igh t  182 t h a t  
t h e r e  was " t r a f f i c  ( a t )  twelve o'clock, one mile, northbound." Five 
seconds l a t e r  t h e  f l i g h t  answered, "We're looking." 

A t  0859:39, t h e  approach c o n t r o l l e r  advised F l igh t  182, "Addi- 
t i o n a l  t r a f f i c ' s  twelve o'clock, th ree  miles,  j u s t  nor th  of t h e  f i e l d ,  
northeastbound, a  Cessna one seventy-two climbing VFR out  of one thousand 
four  hundred." According t o  t h e  CVR, a t  0859:50, t h e  cop i lo t  responded, 
"Okay we've got t h a t  o the r  twelve." 

A t  0900:15, about 15 sec a f t e r  ins t ruc t ing  t h e  Cessna p i l o t  t o  
maintain VFR a t  o r  below 3,500 f t  and t o  f l y  070Â° t h e  approach con t ro l l e r  
advised F l igh t  182 t h a t  " t r a f f i c ' s  a t  twelve o'clock, t h r e e  miles,  out  
of one thousand seven hundred." A t  0900:21, t h e  f i r s t  o f f i c e r  sa id ,  
"Got em", and 1 sec l a t e r  t h e  capta in  informed t h e  c o n t r o l l e r ,  "Traffic  
i n  s ight ."  

A t  0900:23, t h e  approach con t ro l l e r  cleared Fl ight  182 t o  
''maintain v i s u a l  separat ion,"  and t o  contact  Lindbergh tower. A t  
0900:28 F l igh t  182 answered, "Okay," and 3  sec l a t e r  t h e  approach 
c o n t r o l l e r  advised t h e  Cessna p i l o t  t h a t  t h e r e  was " t r a f f i c  a t  s i x  
o'clock, two miles, eastbound; a  PSA jet inbound t o  Lindbergh, out  of 
t h r e e  thousand two hundred, has you i n  sight." The Cessna p i l o t  acknow- 
ledged, "One one go l f ,  roger." 

A t  0900:34, F l igh t  182 reported t o  Lindbergh tower t h a t  they 
were on t h e  downwind l e g  f o r  landing. The tower acknowledged t h e  
transmission and informed F l igh t  182 t h a t  t h e r e  was " t r a f f i c ,  twelve 
o 'clock,  one mile,  a Cessna." 

A t  0900:41, t h e  f i r s t  o f f i c e r  ca l l ed  f o r  5' f l a p s ,  and t h e  
cap ta in  asked, "Is t h a t  t h e  one (we're) looking a t?"  The f i r s t  o f f i c e r  
answered, "Yeah, but I don' t  see him now." According t o  t h e  CVR, a t  
0900:44, F l igh t  182 t o l d  t h e  l o c a l  c o n t r o l l e r ,  "Okay, we had it t h e r e  a  
minute ago," and 6 sec l a t e r ,  "I th ink  he 's  pass(ed) off  t o  our r igh t . "  
The l o c a l  c o n t r o l l e r  acknowledged t h e  transmission. (According t o  t h e  
ATC t r a n s c r i p t  t h e  0900:50 transmission was "think he ' s  passing off  t o  
our r igh t"  and t h e  l o c a l  c o n t r o l l e r  t e s t i f i e d  t h a t  he heard, "he's 
passing off  t o  our r ight ." )  

The CVR showed t h a t  F l igh t  182's f l ightcrew continued t o  d is -  
cuss t h e  locat ion of t h e  t r a f f i c .  A t  0900:52, t h e  cap ta in  sa id ,  "He was 
r i g h t  over t h e r e  a  minute ago." The f i r s t  o f f i c e r  answered, "Yeah." 

A t  0901:11, a f t e r  t h e  capta in  to ld  t h e  l o c a l  c o n t r o l l e r  how 
f a r  they were going t o  extend t h e i r  downwind l eg ,  t h e  f i r s t  o f f i c e r  
asked, "Are we c l e a r  of t h a t  Cessna?" The f l i g h t  engineer sa id ,  "Suppose 
t o  be"; t h e  capta in  sa id ,  "I guess"; and t h e  forward jumpseat occupant 
s a i d ,  "I hope." 



A t  0901:21, t h e  capta in  sa id  "Oh yeah, before we turned 
downwind, I saw him about one o'clock, probably behind u s  now." 

A t  0901:31, t h e  f i r s t  o f f i c e r  c a l l e d ,  "Gear down." 

A t  0901:38, t h e  f i r s t  o f f i c e r  sa id ,  "There's one underneath,'' 
and then, 1 sec l a t e r ,  he sa id ,  "I w a s  looking a t  t h a t  inbound there."  

A t  0901:28, t h e  c o n f l i c t  a l e r t  warning began i n  t h e  San Diego 
Approach Control F a c i l i t y ,  indica t ing t o  t h e  c o n t r o l l e r s  t h a t  t h e  
predicted f l i g h t p a t h s  of F l igh t  182 and t h e  Cessna would en te r  t h e  
computer's prescribed warning parameters. A t  0901:47, t h e  approach 
c o n t r o l l e r  advised t h e  Cessna p i l o t  of " t r a f f i c  in your v i c i n i t y ,  a PSA 
j e t  has you i n  s i g h t ,  he ' s  descending f o r  Lindbergh." The transmission 
was not acknowledged. The approach con t ro l l e r  did not  inform Lindbergh 
tower of t h e  c o n f l i c t  a l e r t  involving Fl ight  182 and t h e  Cessna  because 
he  believed F l igh t  182's f l ightcrew had t h e  Cessna i n  s igh t .  The a i r -  
c r a f t  col l ided a t  0901:47. 

According t o  t h e  witnesses, both a i r c r a f t  w e r e  proceeding i n  
an e a s t e r l y  d i r e c t i o n  before t h e  co l l i s ion .  F l igh t  182 was descending 
and overtaking t h e  Cessna, which was climbing i n  a wing l e v e l  a t t i t u d e .  
J u s t  before impact, F l igh t  182 banked t o  t h e  r i g h t  s l i g h t l y ,  and t h e  
Cessna pitched noseup and col l ided with t h e  r i g h t  wing of Fl ight  182. 
The Cessna broke up immediately and exploded. Segments of fragmented 
wreckage f e l l  from t h e  r i g h t  wing and empennage of F l igh t  182. 

F l igh t  182 began a shallow r i g h t  descending tu rn ,  leaving a 
t r a i l  of vapor l ike  substance from t h e  r i g h t  wing. A b r igh t  orange f i r e  
erupted i n  t h e  v i c i n i t y  of t h e  r i g h t  wing and increased i n  i n t e n s i t y  a s  
t h e  a i r c r a f t  descended. The a i r c r a f t  remained i n  a r i g h t  tu rn ,  and both 
t h e  bank and p i t c h  angles increased during t h e  descent t o  about 50" a t  
Impact. 

Both a i r c r a f t  were destroyed by t h e  c o l l i s i o n ,  in - f l igh t  and 
postimpact f i r e s ,  and impact. There were no survivors. Seven persons 
on t h e  ground were k i l l e d ,  and 22 dwellings were damaged o r  destroyed. 

The a i r c r a f t  crashed during dayl ight  hours, i n t o  a r e s i d e n t i a l  
a rea  about 3 miles  nor theas t  of Lindbergh Field. The coordinates of t h e  
wreckage s i t e s  were 32" 45'N, 117" 08'W. Seismological da ta  recorded a t  
t h e  Museum of Natural History, San Diego, Cal i fornia ,  showed t h a t  t h e  
in - f l igh t  explosion and ground Impact occurred at  0901:47.9 and 0902:07, 
respectively.  



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

I n j u r i e s  Crew - Passengers 

F a t a l  9 I/ 128 
Serious 0 0 
Minor /None 0 0 

Others 

I/ Includes persons on both a i r c r a f t .  - 

1.3 Damage t o  Ai rc ra f t  

Both a i r c r a f t  were destroyed. 

1.4 Other Damage 

Twenty-two dwellings were e i t h e r  destroyed o r  damaged. 

1.5 Personnel Information 

A l l  f l ightcrew personnel on both a i r c r a f t  and c o n t r o l l e r  
personnel were qua l i f i ed .  The cabin crew personnel on F l igh t  182 were 
qua l i f i ed .  (See Appendix B.) The Lindbergh tower l o c a l  c o n t r o l l e r ' s  
second-class medical c e r t i f i c a t e  required him t o  "wear cor rec t ive  l enses  
f o r  d i s t a n t  v i s i o n  while f ly ing.  " The wording was incorrect  and should 
have s t a ted  t h a t  "the holder s h a l l  wear correc t ing g lasses  while exer- 
c i s i n g  t h e  p r iv i l eges  of h i s  airman's c e r t i f i c a t e . "  He was not wearing 
h i s  g lasses  a t  t h e  time pf t h e  accident;  h i s  uncorrected d i s t a n t  v i s u a l  
a c u i t y  f o r  both eyes was 20125. 14 CFR 65 contains t h e  c e r t i f i c a t i o n  
requirements f o r  "airmen o the r  than f l ightcrew members," and 14 CFR 
65.1(a) designates a i r  t r a f f i c  control  tower opera tors  a s  airmen subject  
t o  these  requirements; 14 CFR 65.33(d) r equ i res  a con t ro l  tower operator  
t o  "Hold a t  l e a s t  a second-class medical ce r t i f i ca te . . . . "  

1.6 Ai rc ra f t  Information 

F l i g h t  182, a Boeing 727-214, N533PS, was owned and operated 
by P a c i f i c  Southwest Air l ines ,  k c .  The a i r c r a f t  was within prescribed 
weight and balance l i m i t a t i o n s  f o r  t h e  f l i g h t .  There were 14,998 l b s  of 
jet-A f u e l  on board on takeoff from Los Angeles, Cal i fornia .  (See 
Appendix C.) 

The Cessna 172M, N7711G, was owned and operated by Gibbs F l i t e  
Center, Inc. The a i r c r a f t  was within prescribed weight and balance 
l i m i t s  f o r  t h e  f l i g h t  and had about 42 gallons of 80-octane gasol ine  on 
board a t  takeoff .  Except f o r  a mustard-colored s t r i p e  on each s i d e  of 
t h e  fuselage,  t h e  a i r c r a f t  was painted white. 



Meteorological Information 

A t  t h e  time of t h e  accident ,  t h e  weather i n  t h e  San Diego a rea  
was c l e a r .  The surface  observations a t  Lindbergh Field were a s  follows: 

0855, record: Clear, v i s i b i l i t y ~ 1 0  m i ,  temperature--8SÂ°F 
dewpoint--57'F, winds calm, a l t ime te r  s e t t i n g ~ 2 9 . 8 5  inHg, 
smoky off  shore. 

0907, loca l :  Clear, v is ib i l i ty- -10 m i ,  temperature--85'F, 
dewpoint--57"F, winds calm, a l t ime te r  s e t t i n g ~ 2 9 . 8 5  inHg, 
smoky off  shore, a i r c r a f t  mishap. 

A t  0902, a t  Lindbergh ~ i e l d ' s  l a t i t u d e  and longitude t h e  sun's 
e levat ion and azimuth were 28.6O and 111.8 '  respect ively .  

1.8 Aids t o  Navigation 

Not appl icable  

1.9 Communications 

There were no known communications malfunctions. 

1.10 Aerodrome Information 

Lindbergh Fie ld  is  located 3 miles northwest of downtown 
San Diego, Cal i fornia ,  and it is served by two runways--9127 and 13/31. 
Runway 9/27 i s  9,400 f t  long and 200 f t  wide; t h e r e  is  an ILS approach 
t o  runway 9. 

Two other  a i r f i e l d s  a r e  located within 7 miles of Lindbergh 
Field;  North Is land Naval A i r  S ta t ion  (NAS) i s  2 miles south, and 
Montgomery Fie ld  i s  6.4 mi les  north-northeast.  (See Appendix F. ) Each 
a i r p o r t  is  surrounded by an a i r p o r t  t r a f f i c  a rea  which, by regulat ion,  
is  " . . . tha t  a i r space  within a hor izonta l  d is tance  of 5 s t a t u t e  mi les  
from t h e  geographical center  of any a i r p o r t  a t  which a con t ro l  tower i s  
operat ing,  extending from t h e  surface  up t o ,  but not including, an 
a l t i t u d e  of 3,000 f t  above t h e  e levat ion of t h e  a i rpor t . "  Because of 
t h e  proximity of Lindbergh and Montgomery Fie lds ,  t h e i r  a i r p o r t  t r a f f i c  
a r e a s  overlap nor th  of Lindbergh Field.  (See Appendix H . )  

Federal r egu la t ions  govern operat ions i n  and around these  
areas .  Per t inent  sec t ions  of these  regula t ions  a r e :  

14 CFR 91.85(b) Unless otherwise authorized o r  required by ATC, 
no person may opera te  an a i r c r a f t  within an a i r p o r t  t r a f f i c  a rea  
except f o r  t h e  purpose of landing a t ,  o r  taking off from, an 
a i r p o r t  within t h a t  area.... 



14 CFR 91.87(b) No person may, within an a i r p o r t  t r a f f i c  a rea ,  
opera te  an a i r c r a f t  t o ,  from o r  on an a i r p o r t  having a con t ro l  
tower operated by t h e  United S t a t e s  unless  two way radio  commu- 
n ica t ions  a r e  maintained between t h a t  a i r c r a f t  and t h e  con t ro l  
tower. 

Between 0858 and 0905, Lindbergh tower was i n  radio  contact  
with six ai rborne  a i r c r a f t :  F l igh t  182 and Cessna N7711G; Pac i f i c  
Southwest A i r l i n e s  (PSA) F l igh t  766 which landed about 0901:OO; PSA 
F l igh t  207 which took off  a t  0901:47; a Coast Guard hel icopter  which 
l e f t  Brown Fie ld  a t  0904:25; and a Cessna 401, N32080, which was f l y i n g  
between Gatto and Sargo Intersections--5 t o  10 mi  w e s t  of Lindbergh 
Field. 

There are severa l  o ther  a i r f i e l d s  within a 20 m i - r a d i u s  of 
Lindbergh Field.  (See Appendix F .) 

1.11 Fl igh t  Recorders 

The Cessna was not equipped with any recorders  and none were 
required.  

F l igh t  182 was equipped with a Sundstrand FA-542 f l i g h t  da ta  
recorder (FDR), s e r i a l  No. 3729. The outer  case was i n t a c t  with mechani- 
c a l  damage t o  t h e  r i g h t  s i d e  of t h e  r e a r  sect ion.  The e n t i r e  u n i t  had 
been subjected t o  f i r e  and extreme heat.  Examination of t h e  pe r t inen t  
por t ion  of metal f o i l  recording medium disclosed t h a t  i t s  surface  was 
covered completely with heavy crusted deposi ts .  Repeated chemical and 
u l t r ason ic  cleanings f i n a l l y  removed s u f f i c i e n t  deposi ts  t o  permit the  
e n t i r e  record of a l t i t u d e ,  indicated airspeed,  and magnetic heading t o  
be seen. However, t h e  t r a c e s  containing minute marks, v e r t i c a l  accelera-  
t i o n ,  and radio  transmission indicat ions  were not v i s i b l e  over t h e  l a s t  
4 rnin of t h e  f l i g h t .  This condit ion created a problem s ince  t h e  minute 
marks were not a v a i l a b l e  f o r  timing t h e  f o i l  movement p rec i se ly ,  and t h e  
l a c k  of radio  transmission indicat ions  made c o r r e l a t i o n  of t h e  FDR with 
t h e  CVR more d i f f i c u l t  . 

A readout w a s  made of t h e  l a s t  4 min of t h e  a l t i t u d e ,  indi-  
ca ted  airspeed,  and magnetic heading t races .  (See Appendix G.) Timing 
of t h i s  readout was done by measuring spacing of t h e  t h e  e igh t  l -min 
marks v i s i b l e  on t h e  f o i l  and using t h e i r  average spacing t o  determine a 
t ime i n t e r v a l  constant  f o r  t h e  l a s t  4 min of t h e  readout. 

F l igh t  182 was equipped with a Fai rchi ld  A-100 CVR, s e r i a l  No. 
1435. The recorder was damaged severely and had been subjected t o  
in tense  heat.  Despite t h i s ,  t h e  CVR yielded an excel lent  tape,  t h e  l a s t  
5 min of which was transcribed.  



A t  0901:47, a  crunching sound was recorded and disturbances i n  
t h e  a i r c r a f t  e l e c t r i c a l  system were detected on an unused radio  channel 
i n  t h e  CVR. Therefore, 0901:47 was f ixed a s  t h e  time of c o l l i s i o n .  
E l e c t r i c a l  power t o  t h e  recorder ended a t  0902:04.5, o r  about 2.5 sec 
before t h e  ground impact was recorded on t h e  seismograph. 

The CVR a l s o  disclosed severa l  remarks which were a t t r i b u t e d  
t o  an unident i f ied  voice. The Safety Board could not determine whether 
t h i s  unident i f ied  voice was t h e  voice of one of t h e  previously iden t i f i ed  
cockpit occupants, o r  i f  t h e r e  was a f i f t h  person i n  t h e  cockpit .  

A s  F l igh t  182 descended i n t o  t h e  terminal area, t h e  dead- 
heading company crewmember engaged t h e  capta in  i n  conversation over a 
subject  t h a t  was not  r e l a t e d  t o  t h e  conduct of t h e  f l i g h t ;  however, t h e  
conversation ceased a t  0900:10, about 5 sec before t h e  approach con t ro l l e r  
pointed out  t h e  Cessna t o  t h e  crew f o r  t h e  second time. Thereafter ,  
only t h e  t h r e e  primary f l ightcrew members talked,  and a l l  conversation 
was d i r e c t l y  r e l a t e d  t o  t h e  conduct of t h e  f l i g h t .  The f l i g h t  engineer 
was s t i l l  involved with t ransmit t ing  information t o  t h e  company's 
San Diego opera t ions  rad io  s t a t i o n  u n t i l  4 sec before t h e  c o l l i s i o n .  
(See Appendix D.) 

1.12 Wreckage and Impact Information 

F l igh t  182 crashed on a heading of about 200' i n  a r i g h t  wing- 
low, nosedown a t t i t u d e .  The Cessna 172 was damaged extensively by t h e  
c o l l i s i o n  and f e l l  t o  t h e  ground i n  severa l  pieces. 

The Boeing 727's fuselage was damaged severely by ground 
impact. The fuselage s t r u c t u r e  from t h e  cockpit t o  t h e  a i r s t a i r  compartment 
was collapsed almost completely and fragmented; major por t ions  of i t  
were consumed by ground f i r e .  

The l e f t  wing had been subjected t o  severe ground impact 
f o r c e s  and ground f i r e .  A sec t ion  of wing was i d e n t i f i e d  from wing 
s t a t i o n  (US) 301 t o  WS 601, including t h e  outboard sect ion of t h e  
No. 4 leading edge s l a t  and t h e  No. 3 leading edge s l a t .  These s l a t s  
were i n  t h e  extended posi t ion .  The t h r e e  f l i g h t  s p o i l e r  panels were 
i n t a c t ,  a t tached t o  t h e  wing, and i n  t h e  re t rac ted  posi t ion.  

The r i g h t  wing was fragmented completely by ground impact. 
Almost a l l  of t h e  i d e n t i f i a b l e  pieces of wing s t r u c t u r e  had been damaged 
by e i t h e r  in - f l igh t  o r  postimpact ground f i r e ,  o r  both. 

Measurement of t h e  f l a p  jackscrews showed t h a t  t h e  f l a p s  were 
i n  t h e  15' pos i t ion  a t  impact. 

The empennage, hor izonta l  and v e r t i c a l  s t a b i l i z e r s ,  and rudder 
assembly were damaged severely by ground impact and ground f i r e .  



A l l  t h r e e  engines had separated from t h e  a i r c r a f t  and were 
found i n  t h e  main wreckage area.  Except f o r  some of t h e  f i r s t  s tage  fan  
blades of t h e  Nos. 1 and 3 engines, which were bent rearward and i n  t h e  
d i r e c t i o n  of f a n  r o t a t i o n ,  t h e  blades on t h e  fan  and f r o n t  compressor 
sec t ions  of a l l  t h r e e  engines were bent o r  broken i n  t h e  d i r e c t i o n  
opposi te  t o  compressor ro ta t ion .  Metal s p l a t t e r  had adhered t o  t h e  rear 
por t ions  of t h e  combustion chambers, t h e  combustion chamber o u t l e t s '  
inner and outer  ducts ,  and t h e  concave s ide  of t h e  f i r s t  s t age  tu rb ine  
nozzle guide vanes. The engines' turbine  sect ions  showed evidence of 
r o t a t i o n a l  rubbing between t h e  blades and t h e  turbine  cases,  and some 
low pressure  tu rb ine  blades were bent in t h e  opposi te  d i r e c t i o n  t o  
tu rb ine  ro ta t ion .  There was no evidence of fore ign ob jec t  inges t ion i n  
t h e  engine fan  o r  compressor sec t ions .  

Except f o r  p a r t s  of t h e  Cessna's l e f t  wing and l e f t  wing f u e l  
tank, t h e  major por t ion  of t h e  Cessna's wreckage f e l l  t o  t h e  ground 
about 3,500 f t  northwest of t h e  wreckage of t h e  Boeing 727. 

The Cessna's v e r t i c a l  s t a b i l i z e r  was bent t o  t h e  l e f t  and had 
separated from t h e  empennage. The rudder had separated from t h e  s t ab i -  
l i z e r  and was bent i n  t h e  same manner a s  t h e  s t a b i l i z e r .  

The upper s t r u c t u r e  of t h e  fuse lage  from t h e  l e f t  cabin door- 
post  t o  t h e  empennage was crushed downward, and beginning a t  t h e  leading 
edge of t h e  hor izonta l  s t a b i l i z e r ,  t h e  fuse lage  was buckled upward 
severely. 

Various pieces of t h e  Boeing 727's r i g h t  wing Kruger leading 
edge f l a p  system were recovered i n  t h e  Cessna wreckage. These included 
p a r t s  of t h e  Nos. 5 and 6 f l aps ,  and t h e  forward end of t h e  No. 5 f l a p  
ac tua to r  wi th  t h e  p is ton and attachment bracket assembly at tached.  
These p ieces  were not damaged by f i r e .  

The Cessna's l e f t  wing f u e l  tank was recovered a t  t h e  Boeing 
727's wreckage s i t e .  Half of t h e  tank was missing and t h e  remaining 
por t ion was crushed. 

The Cessna engine and propel ler  separated from t h e  a i r c r a f t .  
Although t h e  propel ler  remained at tached t o  t h e  engine, por t ions  of each 
blade sect ion had been t o r n  o f f .  The separated por t ion  of t h e  r i g h t  
propel ler  blade was found. The leading edge of t h e  blade sect ion had 
t h r e e  small contact  marks, and t h e r e  was a f r e s h  c y l i n d r i c a l  Impact mark 
about 1 in.  i n  diameter and 112 in. deep within t h e  f r a c t u r e  area .  

A sec t ion  of t h e  Boeing 7 2 7 ' s  r i g h t  wing No. 5 leading edge 
f l a p  assembly was iden t i f i ed .  A 5-in. por t ion  of t h e  f l a p  a c t u a t o r ' s  
forward end, including t h e  p i s ton  rod assembly, was s t i l l  at tached t o  
t h e  sect ion.  The f l a p  ac tua to r  rod assembly was i n  t h e  extended posi t ion  
and bent about 75' inboard near t h e  actuator .  A small piece of t h e  
leading edge of t h e  Cessna's propel ler  blade was lodged between t h e  
p i s t o n  rod and t h e  ac tua to r  end. . 



1.13 Medical and Pathological  Information 

A review of t h e  autopsies  and toxicologic  examinations of t h e  
f l ightcrews of both a i r c r a f t  disclosed no evidence of pre-existing 
physiological  problems which could have af fec ted  t h e i r  performance. 

1.14 F i r e  - 
The Cessna was subjected t o  in - f l igh t  c o l l i s i o n  f i r e .  F l igh t  

182 was subjected t o  both in - f l igh t  f i r e  and severe ground f i r e .  

1.15 Survival  Aspects 

This accident  was not survivable. 

1.16 Tests  and Research 

1.16.1 Study of Photographs 

Enlargements of two pos tco l l i s ion  photographs were used t o  t r y  
t o  determine t h e  Boeing 727's f l i g h t  control  displacements and t h e  
condi t ion  of i ts  f u e l  and hydraulic systems during t h e  l a t t e r  por t ions  
of t h e  f l i g h t .  (See Figures 1 and 2.) 

The r i g h t  wing, a s  shown i n  Figure 2, was studied. The examina- 
t i o n  revealed t h a t  t h e  Nos. 5 and 6 leading edge f l a p s  were missing, a 
por t ion  of t h e  No. 5 leading edge s l a t  was missing, and a l a r g e  por t ion  
of t h e  wing's leading edge back t o  about t h e  f r o n t  spar was peeled off  
t h e  a i r c r a f t  . 

Hydraulic tubing from both t h e  System A and t h e  standby 
hydraulic systems was routed t o  t h e  leading edge devices forward of t h e  
f r o n t  spar. It was not poss ib le  t o  determine from t h e  photographs i f  
t h e  tubes were broken o r  f l a t t ened .  The B hydraulic system's tubing w a s  
located  j u s t  a f t  of t h e  r e a r  spar of t h e  wing. Because t h e  extent  of 
damage t h a t  could have exis ted  i n  t h a t  area  could not be determined, t h e  
s t a t u s  of t h e  tubing could not  be determined. 

Fuel l i n e s  from t h e  f u e l  pumps t o  t h e  f u e l  pressure sensors 
were located  Immediately behind t h e  leading edge f l aps .  These l i n e s  
conta in  f u e l  under pressure and, i f  severed, would spray f u e l  out  a s  
long as t h e  f u e l  pumps were operat ing.  Because of f i r e  which covered 
t h e  a f t  sec t ion  of t h e  wing i n  t h e  a rea  of t h e  inboard a i l e ron ,  it was 
no t  poss ib le  t o  a s c e r t a i n  whether any of t h e  surfaces  i n  t h a t  a rea  were 
missing. 

Except f o r  t h e  upper and lower rudders, which were centered i n  
t h e  f i r s t  photograph and positioned 10' l e f t  i n  t h e  second, t h e  de f lec t ions  
of t h e  o the r  con t ro l  surfaces  in both p ic tu res  were t h e  same. The l e f t  
wing f l i g h t  s p o i l e r s  were f u l l  up; t h e  l e f t  wing a i l e r o n s  were f u l l  up; 
t h e  r i g h t  wing outboard a i l e r o n  was down; t h e  e leva to r s  were almost f u l l  
up; t h e  t r a i l i n g  edge f l a p s  were extended t o  15O; and t h e  leading edge 
devices were extended f u l l y .  





1.16.2 Probable Ground Track P lo t  

Data from t h e  FDR readout,  CVR, and ATC communications t ran-  
s c r i p t s ,  D-log p lo t  information from t h e  Los Angeles A i r  Route T r a f f i c  
Control Center (ARTCC), Cessna 172 performance da ta ,  and seismological 
da ta  were used t o  reconst ruct  t h e  probable ground t racks  of Fl ight  182 
and t h e  Cessna. T i m e  c o r r e l a t i o n  of t h e  FDR and CVR data  was achieved 
by matching i d e n t i f i a b l e  aber ra t ions  of t h e  FDR's a l t i t u d e ,  airspeed,  
and heading t r a c e s  with s imi lar  events on t h e  CVR. (See Appendix H . )  

The ground t racks  showed t h a t  Fl ight  182 overflew t h e  Mission 
Bay (MZB) VORTAC, turned l e f t  t o  a heading of about 090Â° and maintained 
t h a t  heading u n t i l  t h e  c o l l i s i o n .  A t  t h e  time of c o l l i s i o n ,  t h e  a l t i -  
tude t r a c e  was about 2,600 f t .  The t r ack  showed t h a t  F l igh t  182 flew 
about 4.2 mi les  south of Montgomery Field. The ground t racks  showed 
t h a t  t h e  Cessna turned t o  t h e  northeast  j u s t  west of Lindbergh Field and 
maintained t h a t  approximate heading f o r  about 1 min. A t  0900:45, t h e  
Cessna turned r i g h t  t o  a heading of about 090' and maintained t h a t  
approximate heading u n t i l  t h e  co l l i s ion .  

1.16.3 Cockpit V i s i b i l i t y  Study 

The cockpit  v i s i b i l i t y  study was based on a s e r i e s  of photo- 
graphs taken with a binocular camera mounted within t h e  cockpit of a 
Boeing 727-200 s e r i e s  a i r c r a f t  a t  t h e  design eye reference  points  fo r  
t h e  p i l o t  and cop i lo t  seats and a t  an a r b i t r a r y  eye pos i t ion  f o r  t h e  
observer sea t .  Similar  photographs were taken from ins ide  t h e  cockpit 
of a Cessna 172 with t h e  camera mounted a t  t h e  p i l o t ' s  design eye reference  
point .  Another set of photographs was produced f o r  t h e  Boeing 727 with 
t h e  camera mounted 5 ins. forward of t h e  p i l o t s '  normal design eye 
reference  points  and represents  a p i l o t  leaning forward 5 ins .  t o  search 
f o r  an a i rborne  t a r g e t .  This pos i t ion  was ca l l ed  t h e  a l e r t  pos i t ion .  
Since t h e  exact pos i t ion  of t h e  f l i g h t  engineer 's  sea t  during t h i s  p a r t  
of f l i g h t  could not be determined, binocular photographs were not made 
f o r  h i s  posi t ion.  

The photographs show a panoramic view of t h e  window configura- 
t i o n  a s  seen by t h e  crewmember a s  he r o t a t e s  h i s  head from one extreme 
s i d e  t o  t h e  other.  V i s i b i l i t y  from t h e  r i g h t  cockpit s e a t  was simulated 
by reversing t h e  negat ive  of t h e  photograph taken from t h e  l e f t  cockpit 
s e a t .  A g r i d  of hor izonta l  and v e r t i c a l  l i n e s  i n  5' increments was 
superimposed over t h e  photographs. Each photograph contains 17 po in t s  
which represent  t h e  ca lcula ted  locat ion of t h e  t a r g e t  a i r c r a f t  on t h e  
viewing a i r c r a f t ' s  windshield from 170 sec t o  10 sec before t h e  c o l l i s i o n .  
The p o i n t s ~ w h i c h  a r e  numbered from 1 t o  17--were p lo t t ed  a t  10-sec 
in te rva l s .  The plot ted  t a r g e t  points  t ake  in to  account t h e  heading, 
p i t c h  angle,  and bank angle of t h e  viewing a i r c r a f t .  (See Appendix E.) 



The photographs taken from t h e  cap ta in ' s  and f i r s t  o f f i c e r ' s  
seats showed t h a t  t h e  Cessna would have been almost centered on t h e i r  
windshields from 170 sec  t o  90 sec before t h e  c o l l i s i o n ,  and t h e r e a f t e r  
it was positioned on t h e  lower por t ion  of t h e  windshield j u s t  above t h e  
windshield wipers. Movement t o  t h e  a l e r t  pos i t ion  elevated t h e  pos i t ion  
of t h e  Cessna t a r g e t s  during t h e  l a s t  80 sec s l i g h t l y .  The view from 
t h e  observer 's  s e a t  showed t h a t  t h e  Cessna t a r g e t ,  f o r  t h e  most p a r t ,  
would have been hidden by t h e  capta in ' s  head and shoulders and a i r c r a f t  
s t r u c t u r e .  

The photographs taken from t h e  Cessna showed t h a t  a t  90 sec  
before  t h e  c o l l i s i o n  F l igh t  182 would have been positioned on t h e  upper 
por t ion  of t h e  l e f t  door window f o r  about 10 sec. The remainder of t h e  
time it was hidden behind t h e  cockpi t ' s  c e i l i n g  s t ruc tu re .  

The Boeing 727-200 s e r i e s  is equipped with a design eye 
re fe rence  point  loca to r  on t h e  post between t h e  two windshields t o  
provide guidance t o  both p i l o t s  i n  adjus t ing t h e i r  s e a t s  so t h a t  t h e i r  
eyes a r e  near t h e  design eye reference  point .  The device c o n s i s t s  of 
t h r e e  b a l l s  i n  a t r i angu la r  arrangement, two of which w i l l  be al igned 
when each p i l o t ' s  eyes a r e  near t h e  design eye reference  point .  Several 
members on t h e  Safety Board's V i s i b i l i t y  Study Group sat i n  t h e  l e f t  and 
r i g h t  p i l o t  seats and adjusted t h e  sea t  using t h e  locator  device u n t i l ,  
i n  t h e i r  judgment, t h e i r  eyes were a t  t h e  design eye reference  point .  
Each subject  reported t h a t ,  with t h e i r  s e a t  so adjusted,  t h e  g lareshie ld  
d id  not mask o r  i n t e r f e r e  with t h e i r  view of t h e  instrument panel displays.  

Federal and company regu la t ions  do not r equ i re  p i l o t s  t o  
a d j u s t  t h e i r  s e a t s  so a s  t o  pos i t ion  t h e i r  eyes a t  t h e  design eye 
reference  point. The chief p i l o t  of PSA t e s t i f i e d  t h a t  he and other  
company p i l o t s  a r e  no t  a b l e  t o  e i t h e r  move t h e  a i r c r a f t ' s  rudder pedals  and 
e levator  column t o  t h e i r  s tops,  o r  see  t h e  e n t i r e  Instrument panel when 
t h e  p i l o t ' s  seat is  posi t ioned t o  place t h e i r  eyes a t  t h e  design eye 
reference  point. I n  order f o r  him t o  obta in  f u l l  use  of t h e  con t ro l s  
and f u l l  v i s i b i l i t y  of t h e  instruments, i t  was necessary t o  move h i s  
s e a t  s l i g h t l y  a f t .  He a l s o  t e s t i f i e d  t h a t  t h e  company recommends t h a t  
t h e  p i l o t  pos i t ion  h i s  s e a t  to place  h i s  eyes a t  t h e  design eye reference  
point ,  and then move i t  a s  l i t t l e  as poss ib le  t o  scan a l l  h i s  instruments 
and have f u l l  displacement of t h e  a i r c r a f t  controls .  According t o  him 
t h e  s e a t  movement t o  achieve t h i s  was "probably no more than 1 inch 
a f t . "  However, o the r  company p i l o t s  s t a ted  t h a t  t h e  s e a t  had t o  be 
moved both a f t  and down. 

1.17 Other Information 

1'17.1 A i r  T r a f f i c  Control Procedures 

Recommended procedures f o r  t h e  con t ro l  of a i r  t r a f f i c  a r e  
contained i n  t h e  A i r  T r a f f i c  Control Handbook 7110.65A. Al l  handbook 
paragraphs c i t e d  here in  were i n  e f f e c t  at  t h e  t ime of t h e  accident .  



Safety adv i sor ies  based on conf l i c t ing  t r a f f i c  a r e  contained 
i n  paragraph 33, which requires  t h e  c o n t r o l l e r  t o  i s sue  a sa fe ty  advisory 
t o  an  a i r c r a f t  under h i s  con t ro l  i f  he is aware t h e  a i r c r a f t  i s  i n  
unsafe proximity t o  o ther  uncontrolled a i r c r a f t .  The con t ro l l e r  may 
discontinue t h e  issuance of fu r the r  advisor ies  i f  t h e  p i l o t  informs him 
t h a t  he i s  taking a c t i o n  t o  cor rec t  t h e  s i t u a t i o n  "or has t h e  o the r  
a i r c r a f t  i n  sight." Paragraph 33b states: 

"Aircraf t  c o n f l i c t  advisory--Immediately i s s u e  an advisory t o  
an a i r c r a f t  under your con t ro l  i f  you are aware of an  a i r c r a f t  
t h a t  is not under your control  a t  an a l t i t u d e  which, i n  your 
judgment, p laces  both a i r c r a f t  i n  unsafe proximity t o  each 
other.  With t h e  advisory, o f f e r  t h e  p i l o t  an a l t e r n a t e  course 
of a c t i o n  when feasible."  

The paragraph conta ins  t h r e e  examples of recommended terminology f o r  
t h i s  advisory. A l l  t h e  examples requ i re  t h e  c o n t r o l l e r  t o  e i t h e r  vector  
t h e  a i r c r a f t  t o  a new heading o r  c l e a r  it t o  a new a l t i t u d e ,  o r  both. 

Paragraph 490 s t a t e s  t h a t  " a i r c r a f t  may be separated by v i s u a l  
means when o the r  approved separa t ion i s  assured before and a f t e r  t h e  
app l i ca t ion  of v i s u a l  separation." Paragraph 490a permits t h e  applica- 
t ion of v i s u a l  separa t ion within t h e  terminal a rea  provided. 

" ( I )  You a r e  i n  communication with a t  l e a s t  one of t h e  
a i r c r a f t  involved, and, 

(2)  You see  t h e  a i r c r a f t  and maintain v i s u a l  separa t ion 
between them o r  , 

(3) A p i l o t  sees  another a i r c r a f t  and you i n s t r u c t  him 
t o  maintain v i s u a l  separat ion from it. I f  t h e  a i r c r a f t  
a r e  on converging courses, inform t h e  o the r  a i r c r a f t  
t h a t  v i sua l  separa t ion i s  being applied." 

The c o n t r o l l e r  is  required t o  i s s u e  t r a f f i c  adv i sor ies  a s  an 
add i t iona l  service.  Paragraph 511 s t a t e s  t h a t  t h e  con t ro l l e r  should 
i s s u e  t h i s  information t o  an a i r c r a f t  on h i s  frequency when, i n  h i s  
judgment, " t h e i r  proximity may diminish t o  less than t h e  appl icable  
separa t ion minima. Provide t h i s  se rv ice  a s  follows: 

' a .  To radar  i d e n t i f i e d  a i r c r a f t :  
Tra f f i c ,  twelve o'clock, one zero miles, southbound 
DC-8, one seven thousand." 

The c o n t r o l l e r  can, i f  requested by t h e  p i l o t ,  i s sue  vec to r s  
t o  help him avoid t h e  t r a f f i c ,  provided t h e  a i r c r a f t  being vectored is 
wi th in  h i s  a rea  of j u r i s d i c t i o n  o r  coordination has been ef fec ted  with 
"the s e c t o r / f a c i l i t y  i n  whose area t h e  a i r c r a f t  is operating." 

Paragraph S l l a (6 )  states, "If t h e  p i l o t  informs you he does 
not  see t h e  t r a f f i c  you have issued, inform him when t h e  t r a f f i c  is  no 
longer a fac tor ."  



Paragraph 796c author izes  a con t ro l l e r  t o  c l e a r  a radar 
control led  a i r c r a f t  f o r  a v i s u a l  approach provided: 

"(1) P o t e n t i a l  t r a f f i c  c o n f l i c t s  with o ther  a i r c r a f t  under 
your con t ro l  have been resolved,  and 

(2) The a i r c r a f t  is and can remain i n  VFR condit ions,  and, 
(3) A t  Tower Controlled Airports ,  t h e  tower is  informed 

of t h e  a i r c r a f t ' s  pos i t ion  . , . ." 
1.17.2 A i r  T r a f f i c  Control Procedures i n  t h e  San Diego Area 

The procedures c i t e d  herein a r e  based upon f a c i l i t y  orders  and 
l e t t e r s  of agreement which were i n  e f f e c t  a t  t h e  time of t h e  accident .  

A c i r c u l a r  Terminal Radar Service Area (TRSA) overlays a 
por t ion  of t h e  San Diego terminal  area  airspace.  (See Appendix F.) 
Within t h e  TRSA, ATC provides radar vectoring,  sequencing and separat ion 
f o r  a l l  IFR and p a r t i c i p a t i n g  VFR a i r c r a f t .  Service provided within a 
TRSA i s  ca l l ed  s tage  111 service.  The base a l t i t u d e  of the  TRSA over 
and i n  t h e  immediate v i c i n i t y  of Lindbergh Field is 4,000 f t .  

Stage I1 se rv ice  was provided t o  p a r t i c i p a t i n g  a i r c r a f t  i n  t h e  
a r e a  around Lindbergh Field below t h e  TRSA. The services  provided were 
f u l l  t i m e  radar vectoring and sequencing of a l l  a r r i v a l s  and t r a f f i c  
adv i sor ies  t o  a i r c r a f t  . 

The San Diego Approach Control F a c i l i t y  i s  on t h e  Miramar 
Naval A i r  S ta t ion  (NAS) about 8 m i  nor th  of Lindbergh Field.  This 
f a c i l i t y  had an ASR-5 radar 4/ and an automated radar  terminal system 
(ARTS) computer. I t s  radarscopes displayed an a i r c r a f t ' s  primary and 
secondary transponder r e t u r n s  and alphanumeric data  t a g s  f o r  transponder- 
equipped a i r c r a f t .  The f a c i l i t y  did not have recording equipment ava i l -  
ab le  t o  record and r e t a i n  radar data. Both Fl ight  182 and t h e  Cessna 
were equipped wi th  a l t i t u d e  encoding transponders, and t h e i r  da ta  t ags  
displayed t h e i r  i d e n t i f i c a t i o n s ,  computed groundspeeds, and a l t i t u d e  
readouts. 

The ARTS computer a t  t h e  f a c i l i t y  w a s  equipped with an auto- 
matic da ta  block o f f s e t  function (auto-offset) which is designed t o  
prevent  t h e  data  blocks from merging. The auto-offset  function is 
assigned t h e  lowest p r i o r i t y  i n  t h e  executive scheduler of t h e  ARTS 
computer. When t h e  computer p red ic t s  tha t  t h e  data  blocks of a i r c r a f t  
on a c o n t r o l l e r ' s  radar d isplay  a r e  about t o  merge, t h e  data  block w i l l  
be o f f s e t  90' from i t s  pos i t ion  t o  an area around t h e  a i r c r a f t ' s  radar 
r e t u r n  on t h e  d isplay  where t h e r e  i s  the  most room t o  wri te .  The auto- 
o f f s e t  function i s  display  or iented ,  and automatic o f f s e t t i n g  i s  l imi ted  
t o  those  a i r c r a f t  t r acks  which a r e  being control led  by t h e  d isplay  and 
have f u l l  da ta  blocks. A c o n t r o l l e r  can i n h i b i t  t h e  auto-offset  function 
a t  h i s  d i sp lay  by making t h e  appropr ia te  ent ry  in to  t h e  computer through 
t h e  data  en t ry  keyboard a t  h i s  radar  display.  There a r e  no l i g h t s  on 
t h e  keyboard, o r  symbols on t h e  d isplay  t o  ind ica te  t o  a c o n t r o l l e r  t h a t  
t h e  auto-offset  function i n  h i s  d isplay  e i t h e r  i s  inh ib i t ed  o r  enabled. 

41 Search radar which provides azimuth and range information a t  * 

lower l e v e l s  of f l i g h t  within a 50 s m i  range of t h e  a i r p o r t .  



The coordinator and approach c o n t r o l l e r  were working a t  t h e  
same radar d i sp lay  and had taken t h e i r  pos i t ion  about 14 min and 21 min 
before t h e  c o l l i s i o n ,  respect ively .  Both c o n t r o l l e r s  sa id  t h a t  they did 
not  r e c o l l e c t  inh ib i t ing  t h e  auto-offset function a t  t h e  radar display;  
however, they could not s t a t e  whether t h e  function was inhibi ted  o r  
enabled while they were working t h e i r  posi t ions.  

A c o n t r o l l e r  can o f f s e t  da ta  blocks on h i s  d isplay  manually i f  
they merge and t h e  auto-offset  function e i t h e r  is  inhibi ted  o r  f a i l s  t o  
operate.  The data  blocks can be o f f s e t  i n  any d i r e c t i o n  t h e  c o n t r o l l e r  
wishes by a  keyboard en t ry  i n t o  t h e  ARTS computer. 

The radar and transponder data  at  t h e  approach con t ro l  f a c i l -  
i t y  was transmitted v i a  microwave l i n k  t o  Lindbergh tower, where it was 
displayed on a  br ight  radar indica tor  tower equipment 4  (BRITE 4) which 
hung from t h e  tower c e i l i n g  d i r e c t l y  above t h e  l o c a l  c o n t r o l l e r ' s  pos i t ion .  
This equipment d id  not d i sp lay  alphanumeric data  o r  a l t i t u d e  readouts. 

The con t ro l  of a i r  t r a f f i c  within t h e  San Diego a rea  is 
governed by var ious  f a c i l i t y  orders  and l e t t e r s  of agreement between t h e  
p a r t i c i p a t i n g  f a c i l i t i e s .  Miramar Order N K Y . ~ O ~ G ,  "Lindbergh Sector 
Operations," s t a t e s  t h a t  a l l  southbound tu rbo je t  and turboprop a i r c r a f t  
t h a t  a r e  executing a  VFR o r  v i s u a l  approach t o  Lindbergh Field " sha l l  be 
ins t ruc ted  t o  maintain at  o r  above 4,000 f e e t  u n t i l  c l e a r  of t h e  Montgomery 
Airport  t r a f f i c  area." 

The inves t iga t ion  disclosed t h a t  not a l l  c o n t r o l l e r  personnel 
were adhering t o  t h e  procedure. Some approach c o n t r o l l e r s  commonly 
c leared a i r c r a f t  f o r  a  v i s u a l  approach and monitored i t s  a l t i t u d e  readout. 
I f  it appeared t h a t  t h e  a i r c r a f t  would descend below 4,000 f t  before o r  
while i n  t h e  Montgomery a i r p o r t  t r a f f i c  a r e a ,  t h e  con t ro l l e r  would stop 
t h e  descent o r  e f f e c t  coordination f o r  t h e  descent wi th  t h e  Montgomery 
Fie ld  tower. 

Control lers  a t  t h e  San Diego Approach Control F a c i l i t y  s t a t e d  
t h a t  t h e  t r a f f i c  a r e a s  of Montgomery and Lindbergh Fie ld  overlap and 
t h a t  a s t r a i g h t  l i n e  drawn between t h e  i n t e r s e c t i n g  points  of t h e  c i r -  
cumferences of t h e  two a i r  t r a f f i c  a reas  defined t h e  extent  of each 
f i e l d ' s  t r a f f i c  a rea  i n  t h e  region of t h e  overlap. The l a r g e s t  segment 
of t h i s  l i n e ,  i f  constructed,  l i e s  nor th  of t h e  090' r a d i a l  of t h e  MZB 
VORTAC. The c o n t r o l l e r s  s t a ted  t h a t  a i r c r a f t  south of t h i s  l i n e  were 
ou t s ide  Montgomery F i e l d ' s  t r a f f i c  a rea  and need not  be r e s t r i c t e d .  
However, t h e r e  was no letter of agreement o r  order r e f l e c t i n g  t h i s  
concept. (See Appendix H.) 



The two c o n t r o l l e r s  a t  t h e  San Diego approach con t ro l  involved 
i n  con t ro l l ing  F l igh t  182 s t a t e d  t h a t  it did not en te r  t h e  Montgomery 
Field a i r p o r t  t r a f f i c  area .  The approach con t ro l l e r  s t a ted  t h a t  s ince  
F l igh t  182 was not going t o  en te r  t h e  Montgomery t r a f f i c  a rea ,  he did 
no t  i s s u e  t h e  4,000-ft r e s t r i c t i o n .  H e  sa id  t h a t  he  used t h e  MZB 
VORTAC's 090' r a d i a l  a s  t h e  demarcation l i n e  f o r  t h e  Montgomery a i r p o r t  
t r a f f i c  area;  " i f  they a r e  going t o  remain south of t h a t  they are not 
going t o  be i n  Montgomery's t r a f f i c  area. . . .  PSA was south, he was 
approximately 1 t o  2 miles nor th  of Lindbergh." 

The coordination procedures between San Diego approach control  
and Lindbergh tower a r e  contained i n  t h e  September 17, 1978, l e t t e r  of 
agreement between t h e  two f a c i l i t i e s .  A s  a r e s u l t  of t h i s  letter, t h e  
Lindbergh tower was a l imi ted  radar  approach con t ro l  f a c i l i t y .  The 
tower was authorized t o  provide approved separat ion "between IFR a i r -  
c r a f t ,  between IFR and Special  VFR a i r c r a f t  and between Special VFR 
a i r c r a f t  a s  speci f ied  i n  t h e  current  A i r  T r a f f i c  Control Handbook." 
However, i n  accordance with paragraph 3C(1) of t h e  l e t t e r ,  t h e  tower 
must insure  t h a t  a i r c r a f t  receiving t h i s  se rv ice  remain within t h e  
confines of t h e  prescribed a i r space  s e t  f o r t h  i n  t h e  l e t t e r .  The 
prescribed a i r space  extends 4.7 m i  eas t  and west of runway 9127's 
threshold and i s  about 1.6 mi wide a t  these  d is tances .  Lindbergh tower 
c o n t r o l l e r s '  author iza t ion t o  provide radar separat ion se rv ices  was 
l imi ted  t o  those a i r c r a f t  opera t ions  conducted within t h e  confines of 
t h e  prescribed airspace.  

According t o  t h e  l e t t e r  of agreement, t h e  approach control  
f a c i l i t y  would i s sue  approach clearances and provide t h e  tower with t h e  
a r r i v a l  sequence of a l l  a i r c r a f t  sequenced t o  t h e  a i r p o r t  o r  a i r p o r t  
t r a f f i c  area.  Approach control  w i l l  i n i t i a t e  a radar handoff within the  
coverage of t h e  BRITE 4; t h i s  coverage encompasses a 15-mi  rad ius  of 
Lindbergh Field. 

The tower's use  of t h e  BRITE 4 radar was covered i n  SAN Order 
7110.23B, November 10, 1977. The per t inent  por t ions  of t h e  order a re :  

' 4 a ( l )  Use of BRITE 4 s h a l l  be l imi ted  t o  radar monitoring 
and t h e  issuance of t r a f f i c  information. It is an a i d  t o  
t h e  Local Controller  i n  extending h i s  v i s u a l  range and i n  
a s s i s t i n g  i n  the  spacing and sequencing of a i r c r a f t .  It 
does not  r e l i e v e  t h e  con t ro l l e r  from t h e  r e s p o n s i b i l i t y  of 
v i s u a l l y  scanning t h e  surrounding airspace.  

4a(2) Control lers  using t h e  BRITE 4 t o  determine t h e  
r e l a t i v e  posi t ions  of a i r c r a f t  a r e  not t o  be considered t o  
be exercising radar control  so long a s  vec to r s  a r e  not  issued.  

4b(3) Tower c o n t r o l l e r s  s h a l l  not : 
(a)  Assign a heading 
(b) Give a vector  o r  use  t u r n s  f o r  radar  

iden t i f i ca t ion"  



The c o n t r o l l e r s  i n  t h e  Lindbergh tower were not radar  qua l i f i ed .  The 
l o c a l  control  pos i t ion  i n  t h e  Lindbergh tower faces  south and overlooks 
runway 9/27. In  order t o  see t r a f f i c  on t h e  nor th  s i d e  of t h e  tower, 
t h e  con t ro l l e r  must t u r n  180' from h i s  posi t ion.  

Although t h e  order d id  not r e l i e v e  t h e  con t ro l l e r  "from t h e  
r e s p o n s i b i l i t y  of v i s u a l l y  scanning t h e  surrounding a i rspace ,"  t h e  tower 
l o c a l  c o n t r o l l e r  s t a t e d  t h a t  he did not a c t u a l l y  see Fl ight  182 u n t i l  
a f t e r  t h e  c o l l i s i o n .  The 0900:37 advisory, "PSA one eighty two, Lindbergh 
Tower, t r a f f i c  twelve o'clock, one mile, a  Cessna," was based on h i s  
observation of t h e  radar r e t u r n s  on h i s  BRITE display.  A t  0900:44 
F l i g h t  182 answered, "OK, w e  had him t h e r e  a  minute ago" and t h e  con t ro l l e r  
responded, "One e ighty  two, roger." 

According t o  t h e  ATC t r a n s c r i p t ,  a t  0900:49, F l igh t  182 to ld  
t h e  l o c a l  c o n t r o l l e r ,  "Think he ' s  passing off  t o  our r igh t"  and t h e  
c o n t r o l l e r  answered, "Roger." The l o c a l  c o n t r o l l e r  sa id  t h a t  he d id  not 
remember hearing t h e  word "think," but he did hear "passing." The l o c a l  
c o n t r o l l e r  sa id  t h a t  t h e  communication "meant t h a t  he was passing a  
Cessna t o  h i s  r ight ."  He l a t e r  t e s t i f i e d ,  "That when PSA 182 f i r s t  said 
t h a t  we had him a  minute ago and l a t e r  came back and indicated t h a t  he 
was passing off  t o  t h e  r i g h t ,  it to ld  me t h a t  PSA knew a s  much o r  more 
about t h e  t r a f f i c  than I did ,  and I did  not r e lay  any fu r the r  information 
t o  him." 

1.17.3 Conf,lict Alert System and Procedures 

An automated c o n f l i c t  de tec t ion  system ca l l ed  "conf l ic t  a l e r t "  
had been incorporated i n t o  t h e  San Diego ARTS I11 t o  a l e r t  c o n t r o l l e r s  
of c losures  between two or  more a i r c r a f t .  The c o n f l i c t  a l e r t  system had 
t h e  No. 4  p r i o r i t y  i n  t h e  computer's executive programmer. The system 
monitors separat ion between tracked Mode C a i r c r a f t  5/ and provides an 
alarm when a  c o n f l i c t  s i t u a t i o n  is  detected.  The c o n f l i c t  a l e r t  system 
p r o j e c t s  a  hor izonta l  and v e r t i c a l  volume of a i r space  around a  t a r g e t  t o  
a  f u t u r e  pos i t ion  point.  Whenever t h e  a i rspace  envelope associated with 
an  a i r c r a f t  i s  predicted t o  overlay t h e  a i r space  envelope of another 
a i r c r a f t ,  a  c o n f l i c t  s i t u a t i o n  is  l i k e l y  and t h e  con t ro l l e r  i s  furnished 
a  v i s u a l  alarm--the charac te r s  "CA" b l ink  on t h e  top l i n e  of t h e  data  
t a g s ~ a n d  a  5-sec a u r a l  alarm sounds. 

To reduce nuisance alarms around an a i r p o r t  and i ts approaches, 
t h r e e  types of a i r p o r t  a r e a s  have been es tabl ished and each type of a rea  
has d i f f e r e n t  separat ion parameters. Type I and I1 areas  a r e  around a  
major o r  s a t e l l i t e  a i r p o r t  and extensions t o  accommodate IFR approaches. 
Type 111 includes t h e  remaining a rea  o u t s i d e  t h e  Type I and I1 areas .  

51 Airc ra f t  equipped with an a l t i t u d e  encoding transponder. - 



The c o n f l i c t  a l e r t  which sounded a t  t h e  San Diego Approach con t ro l  w a s  a  
Type 111 a i r p o r t  a rea  a l e r t ,  and i ts separa t ion parameters were a s  follows: 

Alt i tude:  (5) 375 f t .  
La te ra l  : 1.2 mi  
P a r a l l e l :  1.2 mi 
Look ahead : 40 sec 

Any t r a c k  projec t ions  which would in t rude  i n t o  these  a reas  would i n i t i a t e  
a  c o n f l i c t  a l e r t .  The c o n f l i c t  a l e r t  f o r  Fl ight  182 and t h e  Cessna 
began a t  0901:28. 

The a c t i o n  t o  be taken by t h e  c o n t r o l l e r s  i n  t h e  event of a  
c o n f l i c t  a l e r t  is  contained i n  Paragraph 723a of t h e  ATC Handbook which 
s t a t e s :  

"When a c o n f l i c t  a l e r t  is displayed, t ake  appropr ia te  a c t i o n  
t o  resolve  t h e  conf l ic t ion .  I n i t i a t e  coordination with t h e  
c o n t r o l l e r  involved t o  determine t h e  bes t  r e so lu t ion  i f  t h e  
a l e r t  involves an a i r c r a f t :  

(1) I n  another c o n t r o l l e r s  a i rspace  
(2) Under pos i t ion/ t rack control  of another con t ro l l e r  
( 3 )  I n  handoff s t a t u s  

Coordination is  not necessary. i f  immediate con t ro l  ac t ion  is  
required t o  maintain separat ion o r  both a i r c r a f t  w i l l  be under 
your con t ro l  i n  adequate t i m e  t o  Insure  separation." 

The approach c o n t r o l l e r  s t a t e d  t h a t  when he heard and saw t h e  
c o n f l i c t  a l e r t  he discussed t h e  s i t u a t i o n  with t h e  coordinator. A t  t h a t  
t ime F l igh t  182 was no longer on h i s  frequency, t h e  t a r g e t s  were beginning 
t o  merge, t h e  a i r c r a f t s '  da ta  blocks were overlapping, and he was not 
a b l e  t o  d i sce rn  t h e i r  a l t i t u d e  readouts. Although t h e  data  blocks could 
have been o f f s e t  by a keyboard en t ry  i n t o  t h e  ARTS computer, t h e  con t ro l l e r  
d id  not t r y  t o  repos i t ion  them. He said t h a t  he had pointed out t h e  
t r a f f i c  t o  F l igh t  182; t h e  f l ightcrew had s t a t e d  t h a t  they had t h e  
t r a f f i c  i n  s i g h t  and t h a t  they would maintain v i s u a l  separat ion from t h e  
Cessna. A s  f a r  a s  he w a s  concerned, t h e r e  was no c o n f l i c t ,  and therefore ,  
no f u r t h e r  a c t i o n  was required.  He sa id  t h a t  t h e  coordinator concurred 
wi th  h i s  decision,  and t h e  coordinator  corroborated h i s  testimony. A t  
0901:47, t h e  approximate time of t h e  c o l l i s i o n ,  t h e  c o n t r o l l e r  did 
adv i se  t h e  Cessna again t h a t  F l igh t  182 was in  h i s  v i c i n i t y  and had him 
" in  sight ."  

The San Diego Approach Control 's  c o n f l i c t  a l e r t  system was 
commissioned August 7, 1978. Since t h a t  time t h e  f a c i l i t y  has experi- 
enced an average of 13 c o n f l i c t  a l e r t s  per day. Some of these  were 
nuisance a l e r t s ;  however, i t  i s  not known what percentage of these  
a l e r t s  were nuisance a l e r t s .  

The approach c o n t r o l l e r  and coordinator  s t a t e d  t h a t  they were 
no t  s t a r t l e d  by t h e  a l e r t ,  because they were accustomed t o  experiencing 
them during t h e i r  duty s h i f t s  and because of t h e  many c o n f l i c t  a l e r t s  
where t h e r e  e i t h e r  was "no a c t u a l  conf l i c t "  o r  no a i r c r a f t  c lose  enough 
t o  requ i re  f u r t h e r  ac t ion.  The approach coordinator  sa id  t h a t  anytime 



t h e r e  a r e  two a i r c r a f t  i n  proximity under circumstances s imi lar  t o  those  
of F l igh t  182 and t h e  Cessna, one can expect t h e  c o n f l i c t  a l e r t  t o  
a c t i v a t e .  He a l s o  said t h a t  whenever he was d i r e c t l y  involved with a 
c o n f l i c t  a l e r t  on t r a f f i c  he was control l ing ,  he was not  required t o  
t a k e  fu r the r  a c t i o n  o r  t o  inform t h e  p i l o t s  of t h e  a i r c r a f t  of t h e  
c o n f l i c t .  

1.17.4 P i l o t  Respons ib i l i t i e s  

The p i l o t ' s  r e s p o n s i b i l i t i e s  f o r  conducting e i t h e r  an IFR 
f l i g h t ,  o r  VFR f l i g h t ,  o r  both a r e  contained i n  14 CFR 91. 14 CFR 
91.67(a) states t h a t  when weather condit ions permit, regardless  of 
whether a  f l i g h t  is conducted under VFR o r  IFR, "vigi lance s h a l l  be 
maintained by each person operat ing an a i r c r a f t  so a s  t o  see  and avoid 
o the r  a i r c r a f t  i n  compliance with t h i s  sect ion.  When a r u l e  of t h i s  
sec t ion gives  another a i r c r a f t  t h e  r i g h t  of way he s h a l l  g ive  way t o  
t h a t  a i r c r a f t  and may not pass over, under, o r  ahead of i t  unless  w e l l  
c lear ."  14 CFR 91.67(e) s t a t e s ,  "Each a i r c r a f t  t h a t  i s  being overtaken 
has t h e  r i g h t  of way, and each p i l o t  of an overtaking a i r c r a f t  s h a l l  
a l t e r  course t o  t h e  r i g h t  t o  pass w e l l  c lear ."  

14 CFR 91.75(b) s t a t e s ,  "Except i n  an emergency, no person 
may, i n  an area  i n  which a i r  t r a f f i c  con t ro l  i s  exercised,  opera te  an 
a i r c r a f t  contrary  t o  an ATC ins t ruct ion."  The regula t ion a l s o  s t a t e s ,  
"If a  p i l o t  i s  uncer ta in  of t h e  meaning of an ATC clearance,  he s h a l l  
immediately request  c l a r i f i c a t i o n  from ATC." 

Other information is published by t h e  FAA i n  t h e  Airman's 
Information Manual (AIM).  The manual "is designed t o  provide airmen 
wi th  bas ic  f l i g h t  information and ATC procedures f o r  use  i n  t h e  National 
Airspace System (NAS) of t h e  United States.. . .  This manual contains t h e  
bas ic  fundamentals required i n  order t o  f l y  i n  t h e  US NAS." 

The AIM contains a discussion of the  procedures and d u t i e s  of 
p i l o t s  and c o n t r o l l e r  when a p i l o t  i s  cleared t o  maintain v i s u a l  separat ion.  
It states on page 54: 

' 2 .  A acceptance of t r a f f i c  information and i n s t r u c t i o n s  
t o  follow another a i r c r a f t  o r  provide v i s u a l  separa t ion from 
it i s  considered by t h e  con t ro l l e r  a s  acknowledgement t h a t  t h e  
p i l o t  sees  t h e  o the r  a i r c r a f t  and w i l l  maneuver h i s  a i r c r a f t  
a s  necessary t o  avoid it.. . . 
3 .  When p i l o t s  have been to ld  t o  follow another a i r c r a f t  o r  
t o  provide v i s u a l  separat ion from it, they should promptly 
n o t i f y  t h e  c o n t r o l l e r  i f  they do not s i g h t  t h e  o ther  a i r c r a f t  
involved, i f  weather condit ions a r e  such t h a t  they cannot 
maintain v i s u a l  contact  with t h e  o ther  a i r c r a f t  t o  avoid it, 
o r  i f  f o r  any reason they cannot accept t h e  r e s p o n s i b i l i t y  t o  
provide t h e i r  own separat ion under these  circumstances." 



According t o  t h e  testimony of t h e  c o n t r o l l e r s  and t h e  a s s i s t a n t  
chief  f l i g h t  i n s t r u c t o r  of t h e  Gibbs F l i t e  Center, t h e  0859:56 trans-  
mission from approach control  t o  t h e  Cessna only imposed an a l t i t u d e  
l i m i t a t i o n  on t h e  p i l o t ,  he was not required t o  maintain t h e  070' heading. 
However, t h e  a s s i s t a n t  chief  f l i g h t  i n s t r u c t o r  t e s t i f i e d  t h a t  he would 
expect t h e  p i l o t  t o  f l y  t h e  assigned heading o r  inform t h e  c o n t r o l l e r  
t h a t  he was not  a b l e  t o  do so. 

The chief p i l o t  of PSA t e s t i f i e d  t h a t  h i s  p i l o t s  were fami l i a r  
wi th  v i s u a l  approach procedures. He estimated t h a t  about 25 percent of 
t h e  company's approaches were v i s u a l  approaches. 

The chief p i l o t  t e s t i f i e d  t h a t  upon r e c e i p t  of a t r a f f i c  
advisory t h e  company required t h e  f l ightcrew t o  "look f o r  t h e  t r a f f i c  
u n t i l  you s igh t  him o r  acknowledge t h a t  you do not have him i n  sight ."  
After  t h e  t r a f f i c  was sighted,  t h e  p i l o t  was t o  keep it i n  s igh t  u n t i l  
i t  was no longer a f a c t o r  t o  h i s  f l i g h t .  This policy included a l l  t h r e e  
f l i g h t  crewmembers. The f l i g h t  engineers r o l e  i n  t h i s  procedure i s  s e t  
f o r t h  i n  t h e  company's Basic F l igh t  Operations Manual, page 6.10, 
paragraph 12: 

"Assist t h e  p i l o t s  i n  maintaining a t r a f f i c  watch. P a r t i c u l a r  
a t t e n t i o n  should be given t o  delaying paperwork and radio  
con tac t s  u n t i l  such time a s  en rou te  t r a f f i c  i s  a t  a minimum. 
Routine paperwork and radio  contacts  should be planned t o  be 
accomplished a t  a l t i t u d e s  above 10,000 f t . "  

The chief  p i l o t  s t a t ed  t h a t  t h e  ins t ruc t ion  t o  maintain-visual- 
separa t ion was a va l id  clearance and t h a t  t h e  company p i l o t s  were 
t r a i n e d  t o  comply with i t  i n  t h e  same way they would comply with any 
clearance.  I f  t h e  p i l o t  l o s t  s igh t  of t h e  t r a f f i c  from which he was t o  
maintain separat ion,  i t  was h i s  r e s p o n s i b i l i t y  t o  advise  ATC of t h a t  
f a c t .  He a l s o  s t a t e d  t h a t  t h e  mate r i a l  contained i n  t h e  AIM describing 
t h e  p i l o t ' s  r e s p o n s i b i l i t i e s  was not quoted i n  t h e  company's f l i g h t  
opera t ions  manual; however, he thought t h a t  t h e  manual r e f l ec ted  its 
meaning. 

He t e s t i f i e d  t h a t  t h e  cohpany used t h e  AIM t o  ex t rac t  infor-  
mation t o  be presented i n  t h e i r  ground school c lasses .  They a l s o  keep a 
cur ren t  copy i n  t h e  p i l o t s '  lounge f o r  t h e  f l ightcrew's  reference  and 
study. 

1.17.5 Boeing 727 Hydraulic Systems and F l igh t  Controls 

Hydraulic power i s  provided by t h r e e  independent sources-- 
system A, system B, and t h e  standby system. System A pressure  is 
provided by engine driven pumps on t h e  Nos. 1 and 2 engines. System B 
pressure  is  provided by two e l e c t r i c a l l y  driven pumps, and standby 
system pressure is  provided by one e l e c t r i c a l l y  driven pump. Normal 
pressure  f o r  t h e  systems is 3,000 psi.  .. 



A l l  f l i g h t  con t ro l s  a r e  hydraul ica l ly  powered. Mechanical 
inpu t s  from t h e  cockpit con t ro l s  pos i t ion  t h e  con t ro l  valves which 
determine t h e  hydraulic input  t o  t h e  power un i t s .  The control  surfaces  
a r e  held i n  pos i t ion  regardless  of a i r l o a d s  u n t i l  reposit ioned by a 
change t o  t h e  control  valves. 

The a i l e r o n s  a r e  powered by hydraulic pressure  from t h e  A and 
B systems, and e i t h e r  system w i l l  opera te  them. Fu l l  a i l e r o n  t r a v e l  is 
35'. I n  t h e  event hydraulic pressure is l o s t ,  t h e  a i l e r o n s  can be 
operated manually (manual revers ion) ;  however, one-third add i t iona l  
con t ro l  wheel movement is required in t h e  manual mode than is required 
i n  t h e  power mode f o r  t h e  same control  def lec t ion.  

The f l i g h t  s p o i l e r  system is  operated by systems A and B 
hydraulic pressure,  and t h e r e  is no manual revers ion o r  a l t e r n a t e  system 
backup i f  pressure is l o s t  i n  these  systems. The two outboard s p o i l e r  
panels  i n  each wing a r e  operated by system A pressure;  the  t h r e e  inboard 
panels  i n  each wing a r e  operated by system B pressure.  The maximum 
def lec t ion  of t h e  panels when operated i n  t h e  spo i l e r  mode i s  30Â° 

The l e f t  and r i g h t  e l eva to r s  a r e  independent of each o the r ,  
and are operated by pressure from systems A and B. Pressure from e i t h e r  
system w i l l  opera te  them i f  e i t h e r  t h e  A o r  B system i s  l o s t .  Manual 
reversion,  s imi la r  t o  t h a t  i n  t h e  a i l e r o n  system, i s  ava i l ab le ;  however 
twice a s  much con t ro l  column movement is  required i n  t h e  manual mode 
than i n  t h e  power mode t o  achieve t h e  same con t ro l  def lec t ion.  

The upper and lower rudders opera te  independently. The upper 
rudder i s  powered by reduced system B pressure  and t h e r e  is  no manual 
revers ion o r  a l t e r n a t e  system pressure supply i f  t h e  B system f a i l s .  

The lower rudder is  powered by reduced system A pressure when 
t h e  t r a i l i n g  edge f l a p s  a r e  re t rac ted .  When t h e  t r a i l i n g  edge f l a p s  a r e  
lowered, hydraulic pressure t o  t h e  rudder is  increased. There is no 
manual revers ion f o r  t h i s  rudder, but it can be operated by a standby 
system. The shutoff valve i n  t h e  lower rudder module on Fl ight  182 was 
found i n  t h e  No. 1 posi t ion ,  which indicated  t h a t  t h e  standby system had 
not been ac t ivated .  

1.17.6 Other Ai rc ra f t  i n  t h e  Lindbergh Field A r e a  

Sixteen witnesses sa id  they s a w  a t h i r d  a i r c r a f t  i n  t h e  
v i c i n i t y  of t h e  c o l l i s i o n .  Two witnesses described an a i r c r a f t  heading 
north;  t h r e e  described an a i r c r a f t  heading west; s i x  described an a i r -  
c r a f t  heading eas t ;  four  saw an a i r c r a f t  but were unable t o  place i t  on 
any heading; and one witness saw a twin engine a i r c r a f t  c i r c l i n g  t h e  
accident  site a f t e r  t h e  smoke began t o  rise. This a i r c r a f t  l e f t  t h e  
s i t e  on a nor the r ly  heading. 



Three of t h e  four  witnesses who were unable t o  place t h e  
a i r c r a f t  on any heading w e r e  located over 5 m i  from and e i t h e r  nor th  o r  
northwest of t h e  c o l l i s i o n  site. Two of these  witnesses saw a t h i r d  
a i r c r a f t  but were unable t o  f i x  e i t h e r  i t s  loca t ion  or a l t i t u d e ;  t h e  
t h i r d  sa id  i t  was j u s t  south of t h e  c o l l i s i o n  and s l i g h t l y  above t h e  
c o l l i s i o n  a l t i t u d e .  The four th  witness--who was about 2 m i  west of t h e  
c o l l i s i o n ~ s a w  a t h i r d  a i r c r a f t  j u s t  before the  c o l l i s i o n .  He sa id  it 
was "considerably south" of t h e  Cessna and F l igh t  182. 

The two witnesses who saw an a i r c r a f t  heading nor th  were 1 t o  
2 m i  e a s t  of t h e  c o l l i s i o n  site. One sa id  t h a t  t h e  a i r c r a f t  was 1 m i  
northwest and higher than F l igh t  182 a t  o r  r i g h t  a f t e r  t h e  c o l l i s i o n ;  
t h e  o the r  s a i d  t h e  a i r c r a f t  was 1 m i  nor theas t  and higher than F l igh t  
182 a t  o r  r i g h t  a f t e r  t h e  co l l i s ion .  Both sa id  t h a t  t h e  small a i r c r a f t  
f lew o f f  i n  a nor ther ly  d i rec t ion.  

The t h r e e  witnesses who saw an a i r c r a f t  f ly ing  i n  a westerly 
d i r e c t i o n  were located over 6 m i  from t h e  c o l l i s i o n  s i t e .  One witness 
saw an a i r c r a f t  about 2 min before t h e  c o l l i s i o n  and it was about 4 m i  
southeast of t h e  c o l l i s i o n  s i t e .  The o the r  two witnesses saw an a i r -  
c r a f t  f l y  pas t  t h e  crash  s i t e  a f t e r  t h e  c o l l i s i o n ;  one sa id  t h e  a i r -  
c r a f t  he saw was about two-thirds of t h e  way up t h e  smoke plume r i s i n g  
from t h e  s i t e ,  and t h e  o the r  sa id  t h e  a i r c r a f t  he saw was a black twin- 
engine a i r c r a f t .  

Except f o r  one witness who was 6 m i  nor th  of t h e  c o l l i s i o n  
s i t e ,  t h e  f i v e  o the r  witnesses who s a w  an a i r c r a f t  on an eastbound t r a c k  
were within 1 t o  3 m i  of t h e  c o l l i s i o n  site. The most d i s t a n t  witness 
saw an a i r c r a f t  about 3 m i  behind and below F l igh t  182. Four witnesses 
saw a i r c r a f t  which were on eastbound t racks  about 112 t o  2 m i  no r th  of 
and s l i g h t l y  behind F l igh t  182 a t  o r  about t h e  time of t h e  c o l l i s i o n .  
Two of these  four  witnesses sa id  t h e  a i r c r a f t  was higher,  o r  much higher 
than F l igh t  182; one said i t ' s  a l t i t u d e  was about 1,500 f t ;  and one sa id  
i t  was a twin-engine a i r c r a f t  and i t  was "lower than t h e  normal jet 
pattern." The last of these  f i v e  witnesses was about 3 m i  southeast  of 
t h e  c o l l i s i o n  s i t e .  This witness saw two small a i r c r a f t  f ly ing  east. 
The f i r s t  passed from her view and she continued t o  watch t h e  second 
small a i r c r a f t  f o r  "approximately a minute before PSA came i n t o  view." 
She continued t o  watch F l igh t  182 and t h e  second a i r c r a f t  u n t i l  they 
col l ided.  

During t h e  inves t iga t ion  t h e  witness group se.:ected 25 s t a t e -  
ments a s  representing t h e  observations of those witnesses who had t h e  
bes t  view and r e c o l l e c t i o n  of t h e  accident .  Three of these  25 saw a 
t h i r d  a i r c r a f t  and t h e i r  observations a r e  included above; 8 s t a t e d  t h a t  
they did  not  see  a t h i r d  a i r c r a f t  i n  t h e  v i c i n i t y  of F l igh t  182 and t h e  
Cessna; t h e  remainder made no reference  t o  t h e  presence of o ther  a i r c r a f t  
i n  t h e i r  statements. 



Two a i r c r a f t  which were i n  t h e  v i c i n i t y  of t h e  c o l l i s i o n  were 
iden t i f i ed .  A Beechcraft Baron inbound t o  Montgomery Fie ld  passed over 
t h e  Mission Bay VORTAC a t  1,200 f t  and landed a t  Montgomery Field.  
After  landing and turning h i s  a i r c r a f t  off  t h e  a c t i v e  runway, the  p i l o t  
saw F l igh t  182 on f i r e  and descending. 

A Grumman T-Cat--a low wing monoplane--was proceeding northbound 
from Imperial Beach t o  Gi l l e sp ie  Field a t  3,500 f t .  A s  t h e  a i r c r a f t  
crossed t h e  i n t e r s e c t i o n  of highways 15 and 1-94--about 5  m i  eas t  of 
Lindbergh Field--the p i l o t  saw Fl ight  182 on downwind l eg  f o r  landing. 
He pointed i t  out  t o  h i s  s tudent  p i l o t .  He a l s o  pointed out  o the r  
a i r c r a f t  which were t o  t h e  r i g h t ,  o r  eas t ,  of h i s  projected course. He 
d id  not see  any a i r c r a f t  between h i s  a i r c r a f t  and Fl ight  182, and he did 
not see t h e  Cessna. He did  not see  t h e  c o l l i s i o n ,  but did see  Fl ight  
182 descend and crash. He contacted San Diego approach con t ro l ,  and 
immediately proceeded t o  t h e  crash  s i t e .  He c i rc led  t h e  s i t e  i n  a  r i g h t  
t u r n  a t  3,500 f t  f o r  about 5 min. The smoke plume was r i s i n g  but i t  did 
not reach h i s  a l t i t u d e .  He sa id  he saw the  Coast Guard rescue hel icopter  
coming up on t h e  crash  scene and he l e f t  almost immediately and proceeded 
i n  a  nor ther ly  d i r e c t i o n  toward Gi l l e sp ie  Field. 

The c o n t r o l l e r s  a t  t h e  San Diego approach con t ro l  said t h a t ,  
except f o r  t h e  t r a f f i c  they reported t o  s l i g h t  182, they did not see any 
primary o r  secondary t a r g e t s  t h a t  could have been considered a s  a  f a c t o r  
t o  t h e  f l i g h t .  

The Lindbergh tower l o c a l  c o n t r o l l e r  sa id  t h a t  he did not 
observe any t a r g e t s  around F l igh t  182 a t  t h e  time of t h e  c o l l i s i o n  on 
h i s  BRITE 4 d isplay .  

In addi t ion ,  numerous runs of D-log p l o t  da ta  used t o  p lo t  t h e  
ground t r a c k  were examined. A number of primary t a r g e t  r e tu rns  were 
recorded, but no l o g i c a l  ground t rack  fo r  these  re tu rns  could be estab- 
l i shed.  The t a r g e t s  were numerous and could be c l a s s i f i e d  a s  t y p i c a l  
ground c l u t t e r .  There were no data  points  t h a t  could be i d e n t i f i e d  
p o s i t i v e l y  a s  a primary r e t u r n  from an a i r c r a f t .  

2. Analysis and Conclusions 

2.1 Analysis 

The f l ightcrew of Fl ight  182 and the  p i l o t s  of t h e  Cessna were 
c e r t i f i c a t e d  properly and were qua l i f i ed  f o r  t h e  f l i g h t .  There was no 
evidence t h a t  medical problems affec ted  t h e i r  performance. 

The c o n t r o l l e r s  i n  t h e  San Diego Approach Control F a c i l i t y  and 
t h e  Lindbergh tower were c e r t i f i c a t e d  properly and were qua l i f i ed  t o  
exerc i se  t h e i r  du t i e s .  Although t h e  l o c a l  c o n t r o l l e r  a t  t h e  Lindbergh 
tower was not  wearing h i s  g lasses  a s  required by h i s  medical c e r t i f i c a t e ,  
t h e  evidence showed t h a t  t h i s  i r r e g u l a r i t y  did not contr ibute  t o  t h e  
accident .  



Both a i r c r a f t  were c e r t i f i c a t e d ,  equipped, and maintained i n  
accordance with regula t ions  and approved procedures. There was no 
evidence of any malfunction which could have caused o r  contributed t o  
t h e  c o l l i s i o n ;  F l igh t  182's  engines were not damaged by in - f l igh t  
f  oreign-obj e c t  inges t ion.  

While t h e  evidence showed t h a t  t h e  a i r  t r a f f i c  con t ro l  ser- 
v i c e s  provided F l igh t  182 and t h e  Cessna were appropr ia te  f o r  t h e  ATC 
environment, i t  a l s o  disclosed t h a t  con t ro l l e r  personnel did not comply 
wi th  t h e  provisions of one f a c i l i t y  d i r e c t i v e  and t h a t  two t r a f f i c  
adv i sor ies  d id  not comply precise ly  with the  prescribed procedures of 
FAA Handbook 7110.65A. 

Contrary t o  Miramar Order NKY 206G, t h e  approach c o n t r o l l e r  a t  
San Diego approach con t ro l  did not d i r e c t  F l igh t  182 t o  maintain 4,000 
f t  u n t i l  c l e a r  of t h e  Montgomery Field a i r p o r t  t r a f f i c  area .  The con- 
t r o l l e r  sa id  t h a t  Fl ight  182 was ou t s ide  the  a rea  when he cleared it f o r  
t h e  v i s u a l  approach and t h a t  he monitored i t s  course on h i s  radar.  
Since t h e  f l i g h t  did not en te r  t h e  Montgomery Field a i r p o r t  t r a f f i c  
area ,  he sa id  t h e r e  was no need e i t h e r  t o  place t h e  r e s t r i c t i o n  on t h e  
f l i g h t  o r  coordinate i ts  passage with Montgomery Field.  H i s  de ter -  
mination was based on t h e  f a c t  t h a t  Fl ight  182's course placed it south 
of t h e  MZB VORTAC's 090Â r a d i a l  which, t o  him, const i tu ted  t h e  end of 
t h e  Montgomery Field a i r p o r t  t r a f f i c  a rea  and t h e  beginning of t h e  
Lindbergh Fie ld  a i r  t r a f f i c  area.  However, F l igh t  182's ground t r a c k  
showed t h a t  it passed about .8 mile ins ide  Montgomery F ie ld ' s  a i r p o r t  
t r a f f i c  area.  

The purpose of t h e  a l t i t u d e  r e s t r i c t i o n  i n  t h e  order was t o  
avoid a  p o t e n t i a l  c o n f l i c t  with Montgomery Field operations. In  t h i s  
ins tance  ne i the r  a i r c r a f t  was a Montgomery Fie ld  operation. One could 
i n f e r  t h a t ,  had t h e  r e s t r i c t i o n  been applied t o  Fl ight  182, t h e  two 
a i r c r a f t  would have remained separated and t h a t ,  even though t h e  Cessna 
was not a  t r a f f i c  operat ion protected by t h e  order,  t h e  f a i l u r e  t o  apply 
i t  was a  causal  f ac to r .  This inference might be v a l i d  i f  t h e  c o n t r o l l e r s  
had taken no other  ac t ion  t o  insure  t h a t  they were separated;  however, 
they did t ake  o ther  ac t ion.  The evidence i s  conclusive t h a t  t h e  c o n t r o l l e r s  
pointed out  t h e  t r a f f i c  t o  Flight- 182 and then applied approved t r a f f i c  
separa t ion procedures t o  s e p a r a t e  t h e  a i r c r a f t .  

After  F l igh t  182 was cleared f o r  t h e  v i s u a l  approach, it was  
s t i l l  an IFR f l i g h t  although it was operat ing i n  v i s u a l  f l i g h t  condit ions.  
Federal regula t ions  required t h e  crew t o  "see and avoid" o ther  a i r c r a f t .  
Stage I1 radar se rv ices  a r e  designed t o  a id  t h e  p i l o t  i n  accomplishing 
t h i s  regulatory respons ib i l i ty .  Thus, beginning a t  0859:30, Fl ight  182 
was given t h r e e  t r a f f i c  advisor ies  by t h e  approach c o n t r o l l e r ,  and one 
by t h e  Lindbergh tower l o c a l  con t ro l l e r .  A t  0859:30, Fl ight  182 was 
advised of t r a f f i c  1 mile i n  f ron t  of i t  and heading i n  a nor ther ly  
d i rec t ion .  The crew's response indicated t h a t  they did not see t h e  
a i r c r a f t  and were looking f o r  it. The con t ro l l e r  s t a t e d  t h a t  t h i s  was 
a  primary radar re turn ,  t h a t  it had passed Fl ight  182, and t h a t  he had 
no idea of i t s  a l t i t u d e  o r  where it went a f t e r  t h a t .  



A t  0859:39, t h e  approach c o n t r o l l e r  advised F l igh t  182 of 
"addi t ional  t r a f f i c "  and described t h e  a i r c r a f t  type, locat ion,  heading, 
and a l t i t u d e .  The advisory described t h e  Cessna's heading and i t s  
pos i t ion  i n  r e l a t i o n  t o  Lindbergh Field.  A t  0859:50, t h e  f i r s t  o f f i c e r  
to ld  t h e  approach c o n t r o l l e r  t h a t  "Okay, we've got tha t  o ther  twelve." 

A t  0900:15, t h e  approach con t ro l l e r  again advised Fl ight  182 
of t h e  Cessna's pos i t ion  and a l t i t u d e .  Since t h i s  t r a f f i c  advisory did 
not  contain t h e  d i r e c t i o n  of t r a f f i c  movement o r  t h e  a i r c r a f t  type, i t  
d id  not meet t h e  requirements of Handbook 7110.65A, paragraph 511. 
However, a t  0900:21, t h e  f i r s t  o f f i c e r  sa id ,  "Got em", and 1 sec l a t e r  
t h e  cap ta in  to ld  t h e  c o n t r o l l e r ,  "Traffic  i n  sight ."  The approach 
c o n t r o l l e r  c leared t h e  f l i g h t  t o  maintain v i s u a l  separat ion and t o  
contact  t h e  Lindbergh tower, and t h e  capta in  answered, "Okay." 

The acceptance of a "maintain-visual-separation" c learance  
requ i res  t h a t  t h e  p i l o t  separa te  h i s  a i r c r a f t  from t r a f f i c  tha t  has been 
pointed out  t o  him. While t h e r e  was no doubt t h a t  t h e  c o n t r o l l e r  was 
pointing out  t h e  Cessna t o  t h e  crew of F l igh t  182, t h e  quest ion a r i s e s  
a s  t o  whether t h e  f l ightcrew was r e f e r r i n g  t o  i t  when they ca l l ed  
' ' t r a f f i c  i n  sight. ' '  

The two t r a f f i c  adv i sor ies  concerning t h e  Cessna placed it a t  
1,400 t o  1,700 f t ,  northeastbound, j u s t  nor th  of Lindbergh Field,  and i n  
f r o n t  of F l igh t  182. I f  t h e  f l ightcrew had iden t i f i ed  another a i r c r a f t  
a s  t h e  Cessna a t  t h i s  time, then it i s  l o g i c a l  t o  assume t h a t  i t  was 
f ly ing  i n  t h e  same area  about t h e  same time a s  t h e  Cessna and on a  
s imi la r  course and a l t i t u d e .  I n  order t o  be f ly ing  i n  t h i s  area  i t  
would have had t o  have been operat ing within Lindbergh Field a i r p o r t  
t r a f f i c  area.  About t h e  time of t h e  c o l l i s i o n  Lindbergh tower c o n t r o l l e r s  
were i n  radio  contact  with two a i rborne  a i rcraf t - -Fl ight  207, a  Boeing 
727 which took off  a t  0901:47, and a  Cessna 401, N3208Q which was  9.5 
nmi e a s t  of t h e  f i e l d .  Therefore, i f  a  th i rd  a i r c r a f t  was operat ing i n  
t h i s  area i ts p i l o t  was doing so i n  v i o l a t i o n  of Federal regula t ions .  

Al l  of t h e  witnesses who saw another a i r c r a f t  i n  t h e  v i c i n i t y  
s a w  it e i t h e r  immediately before, during, o r  j u s t  a f t e r  t h e  c o l l i s i o n ;  
however, no one saw another small a i r c r a f t  j u s t  nor th  of Lindbergh and 
on a nor theas te r ly  t r a c k  a t  t h e  time t h e  Cessna w a s  i n  t h e  area.  Thus, 
it was necessary t o  determine i f  any of these  a i r c r a f t  could have 
t r a n s i t e d  t h e  a rea  nor th  of Lindbergh a t  t h e  time t h e  Cessna was sighted 
by t h e  f l ightcrew of F l igh t  182. 

It w a s  highly improbable t h a t  t h e r e  were 16 d i f f e r e n t  small 
a i r c r a f t  i n  t h e  area during t h e  time i n t e r v a l  described above; however, 
t h e r e  was no one a i r c r a f t  t r ack  t h a t  was supported by a majori ty of t h e  
witnesses. The a i r c r a f t  s i g h t i n g s ~ b a s e d  on t h e i r  reported f l i g h t  
p a t h s ~ f e l l  in to  four  groups: a i r c r a f t  on a  nor ther ly  t rack,  on an 
e a s t e r l y  t rack,  on a  westerly t rack,  and those  f o r  which no t r ack  could 
be  determined. 



The two witnesses who saw an a i r c r a f t  f l y  nor th  a r e  i n  f a i r l y  
c l o s e  agreement a s  t o  i t s  locat ion,  a l t i t u d e ,  and course. Since both 
witnesses placed t h e  a i r c r a f t  i n  an area  1 m i  nor th  of and higher than 
F l igh t  182, it seems probable t h a t  they a r e  describing t h e  same a i r -  
c r a f t .  However, i t  is  unl ikely  t h a t  a  small a i r c r a f t  of t h e  Cessna 
category would have t h e  performance capab i l i ty  t o  proceed from t h e  
probable s ight ing area  nor th  of Lindbergh Fie ld ,  climb t o  an a l t i t u d e  
above t h e  c o l l i s i o n  height ,  tu rn ,  and be established on a northbound 
t r a c k  i n  t h e  time i n t e r v a l  between t h e  f l igh tc rew ' s  s ight ing of Cessna 
N7711G and t h e  c o l l i s i o n .  Since t h e  p i l o t  of t h i s  t h i r d  a i r c r a f t  would 
have t o  have been f ly ing  within t h e  Lindbergh Field a i r p o r t  t r a f f i c  a rea  
wi th  no in ten t ion  t o  land there ,  o r  intending t o  land without contact ing 
t h e  tower, he would have been i n  v i o l a t i o n  of per t inent  Federal regula t ions .  
The more l o g i c a l  assumption would be t h a t  the  p i l o t  overflew t h e  Lindbergh 
a rea  on a northbound t rack  a t  3,000 f t  o r  above and was not i n  t h e  same 
a rea  a s  t h e  Cessna. 

Five of t h e  s i x  witnesses who saw a i r c r a f t  on an eastbound 
t r a c k  a r e  i n  some agreement. Al l  sa id  it was behind F l igh t  182 when 
they saw it. Three placed it about 3 / 4  t o  1 m i  nor th  of Fl ight  182, and 
one said i t  was 2 m i  north. Since it was improbable t h a t  f i v e  small 
a i r c r a f t  were i n  t h i s  v i c i n i t y  simultaneously, i t  would appear they were 
describing t h e  same a i r c r a f t .  However, the re  i s  l i t t l e  o r  no agreement 
the rea f te r .  One witness sa id  i t  was a twin engine a i r c r a f t  f ly ing  below 
t h e  normal " j e t  pattern." Two sa id  i t  was below t h e  c o l l i s i o n  a l t i t u d e ,  
while two said i t  was higher, o r  much higher than,  Fl ight  182. It was 
poss ib le  t h a t  t h i s  a i r c r a f t  could have been i n  the  3 rea  j u s t  nor th  of 
Lindbergh a t  t h e  time t h e  Cessna was sighted. However, t h e  probabi l i ty  
of t h i s  being t r u e  was dependent on t h e  f a c t  t h a t  t h e  p i l o t  t r a n s i t e d  
t h e  Lindbergh a i r p o r t  t r a f f i c  a rea  without contact ing t h e  tower. The 
a i r c r a f t  described by t h e  l a s t  witness which disappeared from view t o  
t h e  e a s t  of her pos i t ion  about 1 minute before F l igh t  182 came in to  her 
s i g h t  could not--based upon l i g h t  a i r c r a f t  time and performance con- 
straints--have been i n  a pos i t ion  t o  have been mistaken fo r  Cessna N771lG. 

Three witnesses saw an a i r c r a f t  on a westbound t rack .  It was 
obvious t h a t  t h e  a i r c r a f t  described by two of these  witnesses d id  not 
f l y  pas t  t h e  c o l l i s i o n  s i t e  u n t i l  a f t e r  t h e  accident .  Based on t h e  a i r -  
c r a f t ' s  heading, a l t i t u d e ,  locat ion,  and t h e  time of t h e  observations 
t h e  a i r c r a f t  seen by these  two witnesses was probably the  Grumman T-Cat. 
The a i r c r a f t  seen by t h e  t h i r d  witness was sighted before t h e  c o l l i s i o n  
and southeast of t h e  c o l l i s i o n  s i t e .  This a i r c r a f t  could have entered 
t h e  Lindbergh area  about t h e  time Fl ight  182 was on the  downwind l eg ,  
however, based on t h e  d i r e c t i o n  of i t s  f l i g h t ,  t h e  p o s s i b i l i t y  of it beins 
mis ident i f ied  a s  t h e  Cessna was remote. 

There were f i v e  witnesses who were not a b l e  t o  p lace  t h e  a i r -  
c r a f t  on any s p e c i f i c  t rack;  however, one of these  saw an a i r c r a f t  
c i r c l e  t h e  smoke plume from t h e  crash  and then f l y  off  t o  t h e  north. 
This a i r c r a f t  was t h e  Grumman T-Cat. 



Three of t h e  remaining four witnesses of t h i s  group were over 
5  m i  from t h e  crash  and were looking i n  a  southeas ter ly  d i r e c t i o n  when 
they saw t h e  t h i r d  a i r c r a f t ;  one of these  sa id  it was a  l i t t l e  above and 
j u s t  south of t h e  f i r e b a l l .  The l a s t  witness w a s  2 m i  west of t h e  
c o l l i s i o n  s i t e  and saw another a i r c r a f t  "considerably south" of t h e  
c o l l i s i o n  s i t e .  A l l  four witnesses saw t h e  a i r c r a f t  southeast of t h e  
c o l l i s i o n  s i t e  and t h e r e  was an a i r c r a f t  i n  t h a t  sec tor  of t h e  sky--the 
Grumman T-Cat. 

The tower and l o c a l  c o n t r o l l e r s  sa id  t h a t  t h e i r  r adars  did not 
depic t  any primary o r  beacon t a r g e t s  near t h e  Cessna when it was pointed 
out  t o  F l igh t  182. The D-log data  d id  not d i sc lose  any l o g i c a l  ground 
t r a c k  f o r  any of t h e  primary t a r g e t s  which it displayed, and t h e  perfor-  
mance group concluded t h a t  these  t a r g e t s  were ground c l u t t e r .  I n  order 
f o r  any t h i r d  a i r c r a f t  t o  have been mistaken f o r  Cessna N7711G, i t  would 
be necessary t o  conclude t h a t  t h e  a i r c r a f t  was f ly ing  i n  t h e  v i c i n i t y  of 
t h e  Lindbergh Fie ld  t r a f f i c  pa t t e rn  a t  t h e  same time Cessna N7711G was 
sighted by F l igh t  182's f l ightcrew; t h a t  i t  w a s  not equipped with a  
transponder; t h a t  i t  was not tracked by t h e  San Diego approach con t ro l l e r  
radar ;  t h a t  i t s  p i l o t  d id  not comply with t h e  Federal regula t ions  
governing f l i g h t  i n  t h i s  area;  and, t h a t ~ b a s e d  on t h e  f l ightcrew's  
i d e n t i f i c a t i o n  of t h e  a i r c r a f t  type--it was a  Cessna o r  an a i r c r a f t  
c lose ly  resembling a Cessna. While i t  is  poss ib le  t h a t  a l l  t h i s  might 
have occurred, t h e  weight of t h e  evidence indicated t h a t  t h e r e  was not  a  
t h i r d  a i r c r a f t  i n  t h e  v i c i n i t y  of t h e  Cessna t h a t  could have been mistaken 
f o r  i t  by t h e  f l ightcrew of Fl ight  182. 

The v i s i b i l i t y  study showed t h a t  when t h e  0859:39 and 0900:15 
adv i sor ies  were issued, t h e  Cessna would have been almost centered on 
both p i l o t s '  windshields. Even i f  t h e i r  eyes were lower and s l i g h t l y  
a f t  of t h e  design eye reference  points ,  t h e  cockpit s t r u c t u r e  of t h e  
Boeing 727 would not have prevented e i t h e r  p i l o t  from s ight ing t h e  
Cessna. Since t h e  sun was above t h e  horizon and t h e  Cessna was below 
i t ,  t h e  p i l o t s  would not have had t o  look d i r e c t l y  in to  t h e  sun t o  f ind  
t h e  Cessna, and t h e  white surface  of t h e  Cessna's wing could have 
presented a  r e l a t i v e l y  br ight  t a r g e t  i n  t h e  sunlight .  

The cockpit conversation from 0900:15 and 0901:21 showed t h a t  
t h e  capta in  and f i r s t  o f f i c e r  sighted an a i r c r a f t ;  t h a t  they had iden t i f i ed  
t h e  a i r c r a f t  a s  a  Cessna; t h a t  they sighted t h e  a i r c r a f t  i n  t h e  same 
a rea  t h a t  t h e  con t ro l l e r  had sa id  the  Cessna was f ly ing ;  and t h a t  a i r  
t r a f f i c  con t ro l  was informed t h a t  t h e  t r a f f i c  was "in s ight ."  The 
evidence showed t h a t  t h e  capta in  and f i r s t  o f f i c e r  did have t h e  Cessna, 
N7711G, i n  view a t  o r  shor t ly  a f t e r  it was f i r s t  pointed out  t o  them. 



The evidence was conclusive t h a t  t h e  f l ightcrew's  t ransmissions 
t o  t h e  approach con t ro l l e r  convinced him t h a t  they had t h e  Cessna i n  
s i g h t  and t h a t  they were capable of meeting t h e  c r i t e r i a  imposed upon 
them by t h e i r  acceptance of t h e  ins t ruc t ion  t o  maintain v i s u a l  separat ion.  
The two l a t e r  adv i sor ies  issued t o  H7711G which s t a ted  t h a t  a "PSA j e t "  
descending i n t o  Lindbergh "has you i n  s ight"  offered confirmation of t h e  
approach c o n t r o l l e r ' s  s t a t e  of mind. From the  time he accepted con t ro l  
of F l igh t  182 u n t i l  he t ransferred  communications t o  t h e  tower, t h e  
approach con t ro l l e r  used t h e  procedures prescribed by Handbook 7110.65A, 
wi th  t h e  one exception noted e a r l i e r .  

A t  0900:38, Fl ight  182 received i ts l a s t  t r a f f i c  advisory. 
The Lindbergh tower l o c a l  con t ro l l e r  advised t h a t  t h e r e  w a s  a Cessna 1 
m i l e  i n  f r o n t  of t h e  f l i g h t .  The advisory was based on t h e  por t rayal  of 
t h e  BRITE 4 radar  d isplay  and it was  timely. Although t h e  c o n t r o l l e r  
d id  not scan t h e  area  v i sua l ly ,  it is  doubtful  t h a t  values and d i r e c t i o n s  
derived from t h e  radar d isplay  could have been improved upon by an 
es t imate  based on v i s u a l  observations of two a i r c r a f t  t h a t  were over 2 
m i  from t h e  tower and were separated from each other  by a t  l e a s t  1 m i .  
However, t h e  advisory did not contain t h e  d i r e c t i o n  of t r a f f i c  movement; 
therefore ,  i t  did  not  comply with t h e  provisions of paragraph 511 of t h e  
Handbook 7110.65A. Regardless, t h e  in t racockpi t  conversation showed 
t h a t  t h e  f l ightcrew associated t h i s  advisory with t h e  C e s s n a ~ t h e  
a i r c r a f t  they had reported s ight ing i n  response t o  t h e  e a r l i e r  adv i sor ies  
issued by t h e  approach con t ro l l e r .  The conversation a l s o  showed t h a t  
a f t e r  s ight ing t h e  Cessna t h e  f l ightcrew e i t h e r  dismissed i t  a s  no 
hazard, o r  l o s t  s igh t  of it; t h i s  had happened before they received t h e  
tower's advisory. While they did  inform t h e  loca l  c o n t r o l l e r  i n i t i a l l y  
t h a t  they had l o s t  s igh t  of t h e  Cessna, t h e  f l ightcrew's  subsequent 
t ransmissions convinced him t h a t  they had the  Cessna i n  s igh t  and t h a t  
it was no longer a f ac to r .  He turned h i s  a t t e n t i o n  t o  re leas ing  depart ing 
t r a f f i c .  Regardless of t h e  reason, Fl ight  182's f l ightcrew did not keep 
t h e  Cessna i n  s i g h t  and they did not convey t h i s  f a c t  t o  t h e  l o c a l  
c o n t r o l l e r  c l ea r ly .  

The v i s i b i l i t y  study showed t h a t  when t h e  tower's advisory w a s  
received t h e  Cessna would have been positioned a t  t h e  bottom of both t h e  
cap ta in ' s  and f i r s t  o f f i c e r ' s  windshields, j u s t  above t h e  windshield 
wiper blades. I f  t h e  p i l o t s '  eyes were posi t ioned a f t  of and below t h e  
design eye reference  points ,  t h e  Cessna could have been masked by t h e  B- 
'727's  cockpit  s t ruc tu re .  Therefore, they could not see  it unless  they 
e i t h e r  leaned forward o r  r a i sed  t h e i r  s e a t s ,  o r  both. Even had they 
done t h i s ,  t h e i r  a b i l i t y  t o  s i g h t  t h e  Cessna would have been fu r the r  
complicated by other  f ac to r s .  The Cessna was now on v i r t u a l l y  t h e  same 
course as F l igh t  182 and apparent motion of t h e  t a r g e t  would have been 
l o s t ,  making t h e  t a r g e t  more d i f f i c u l t  t o  discern;  t h e r e  would be a 
foreshortening of t h e  Cessna's fuse lage  which would have made t h e  t a r g e t  
smaller and more d i f f i c u l t  t o  s i g h t ;  and the  t a r g e t  would have been 



viewed aga ins t  t h e  mult icolor  hues of t h e  r e s i d e n t i a l  a rea  beneath i t  
and t h e  r a t i o  of i ts  co lo r  and t h e  color  of t h e  ground would have been 
minimal. The cockpit conversation showed t h a t  t h e  f l ightcrew did not 
have t h e  Cessna i n  s i g h t ,  and t h a t  they thought i t  had passed behind o r  
underneath them. 

The approach c o n t r o l l e r ' s  handling of t h e  Cessna was a l s o  i n  
accordance with Handbook 7110.65A. The ground t r a c k  p l o t  showed t h a t  
had t h e  p i l o t  of t h e  Cessna maintained t h e  070' heading contained i n  t h e  
c o n t r o l l e r ' s  0859:57 ins t ruc t ion ,  he would have cleared F l igh t  182's 
t r a c k  with about a  1,000-ft a l t i t u d e  separat ion.  The reason f o r  t h e  
Cessna's devia t ion from t h e  heading could not be determined; however, 
t h e  p i l o t  was f ly ing  i n  an a rea  i n  which a i r  t r a f f i c  control  was being 
exercised and he e i t h e r  should have complied with t h e  ins t ruc t ion  o r  
informed t h e  c o n t r o l l e r  otherwise. 

A t  0900:31, t h e  c o n t r o l l e r  informed t h e  p i l o t  of t h e  Cessna of 
t h e  presence of F l igh t  182. This advisory was given while N7711G was 
sti l l  on what appeared t o  be a  crossing t r a c k  t o  t h a t  of Fl ight  182. 
Shor t ly  the rea f te r ,  t h e  Cessna began a  r i g h t  t u r n  t o  a  f l i g h t p a t h  t h a t  
would coincide with F l igh t  182's f l igh tpa th .  According t o  t h e  v i s i b i l i t y  
study, during t h e  time between t h i s  advisory and t h e  c o l l i s i o n ,  F l igh t  
182 would not have been v i s i b l e  t o  t h e  Cessna p i l o t s .  Since t h e  Cessna 
p i l o t s  were t o l d  t h a t  they were being overtaken by an a i r c r a f t  whose 
f l ightcrew had them i n  s igh t ,  it would be u n r e a l i s t i c  t o  conclude t h a t  
they would have made any attempt t o  tu rn  t h e i r  a i r c r a f t  i n  order t o  
s i g h t  F l igh t  182. 

Regardless of t h e  Cessna's change of course, F l igh t  182 was 
t h e  overtaking a i r c r a f t  and i ts f l ightcrew had t h e  r e s p o n s i b i l i t y  of 
complying with t h e  regulatory requirement t o  pass "well c lear"  of t h e  
Cessna. The regu la t ions  do not  e s t a b l i s h  minimum l a t e r a l  and v e r t i c a l  
separa t ion d i s t ances  f o r  t h i s  maneuver; consequently, t h e  " w e l l  c l ea r"  
d i s t ance  was a  matter  of p i l o t  judgment, and, a s  s t a ted  by t h e  company's 
chief  p i l o t ,  1 /2  m i l e  would have been adequate separat ion f o r  t h i s  
maneuver, even though it would place  t h e  a i r c r a f t  wi th in  t h e  c o n f l i c t  
a l e r t  system's Type 111 warning parameters. 

The c o n f l i c t  a l e r t  warning began about 19 sec before t h e  
c o l l i s i o n .  Handbook 7110.65A required a  con t ro l l e r  t o  take  appropr ia te  
a c t i o n  t o  reso lve  a c o n f l i c t  when t h e  a l e r t  is displayed; however, he 
must a l s o  decide i f  t h e  c o n f l i c t  has been resolved. Corrective ac t ions  
do not necessar i ly  requ i re  t h e  con t ro l l e r  t o  n o t i f y  a  p i l o t  t h a t  h i s  
a i r c r a f t  i s  involved i n  a c o n f l i c t .  For example, i n  t h i s  case,  t h e  
r e s p o n s i b i l i t y  f o r  separat ion was i n  t h e  cockpit of F l igh t  182, and 
while t h e  separa t ion maintained by t h a t  f l ightcrew did  not s a t i s f y  t h e  
c o n f l i c t  a l e r t  computer, it  could have been more than adequate f o r  
c lea r ing  t h e  Cessna i n  v i s u a l  f l i g h t  condit ions.  The approach c o n t r o l l e r ' s  
decis ion of whether t h i s  c o n f l i c t  had been resolved o r  whether i t  
required a c t i o n  on h i s  p a r t  was based on h i s  judgment and experience. 



Based on a l l  information a v a i l a b l e  t o  him, he decided t h a t  t h e  f l i g h t -  
crew of F l igh t  182 were complying with t h e i r  v i s u a l  separat ion clearance;  
t h a t  they were accomplishing an overtake maneuver within t h e  separat ion 
parameters of t h e  c o n f l i c t  a l e r t  computer; and t h a t ,  therefore ,  no 
c o n f l i c t  existed.  

I n  re t rospec t ,  t h e r e  i s  l i t t l e  doubt t h a t  t h e  c o n t r o l l e r s  were 
misled (1) by t h e i r  be l ief  t h a t  F l igh t  182's f l ightcrew were v i s u a l l y  
separa t ing t h e i r  a i r c r a f t  from t h e  Cessna and (2) by t h e i r  previous 
experiences with s imi la r  c o n f l i c t  a l e r t s  wherein no ac t ion  on t h e i r  p a r t  
was necessary. Based on t h e  procedures, t h e i r  requirements were s a t i s f i e d .  
They, therefore ,  did not t r y  t o  repos i t ion  and unscramble t h e  data  
blocks and reacquire  t h e  a l t i t u d e  readouts t o  f u r t h e r  monitor t h e  
s i t u a t i o n  because they believed t h a t  v i sua l  separat ion was being applied.  

The Safe ty  Board was not a b l e  t o  determine why F l igh t  182's 
and t h e  Cessna's da ta  blocks did not separa te  automatically. While i t  
was poss ib le  t h a t  t h e  auto-offset function was enabled a t  t h e  d i sp lay  
but was being delayed by higher p r i o r i t y  computer functions,  t h e  more 
l i k e l y  p robab i l i ty  was t h a t  t h e  function was inhibi ted  a t  t h e  d isplay ,  
e i t h e r  by t h e  c o n t r o l l e r s  on duty o r  by c o n t r o l l e r  teams t h a t  had 
worked t h e  d i sp lay  during e a r l i e r  duty s h i f t s .  

However, t h e  f a i l u r e  of t h e  a i r  t r a f f i c  con t ro l  procedures t o  
requ i re  t h a t  t h e  c o n t r o l l e r s  n o t i f y  t h e  p i l o t s  t h a t  t h e i r  a i r c r a f t  were 
involved i n  a  c o n f l i c t  a l e r t  resul ted  i n  a  less-than-optimum use of t h e  
system, p a r t i c u l a r l y  i n  a  s i t u a t i o n  where v i sua l  separa t ion procedures 
were being used i n  a  terminal area. Had t h i s  requirement exis ted ,  i t  
was poss ib le  t h a t  warnings and perhaps suggested evasive maneuvers could 
have been delivered t o  t h e  p i l o t s  of one o r  even both a i r c r a f t .  While 
t h e  Safe ty  Board cannot conclude t h a t  t h e  del ivery  of a  warning o r  
suggested i n s t r u c t i o n  t o  t h e  p i l o t s  would have a l t e r e d  t h e  course of 
events, t h e  f a i l u r e  of t h e  procedures t o  requ i re  t h i s  t o  be done may 
have deprived t h e  p i l o t s  of one more chance t o  avoid t h e  c o l l i s i o n .  

The planes col l ided shor t ly  a f t e r  t h e  tower's t r a f f i c  ad- 
visory.  The damage t o  t h e  Cessna's propel ler  and matching damage noted 
on t h e  No. 5  leading edge f l a p  ac tuator  of Fl ight  182 show t h a t  t h e  
impact occurred on t h e  forward and underside of its r i g h t  wing about 
12.5 f t  outboard of t h e  wing root .  Almost every witness who saw t h e  
c o l l i s i o n  confirmed t h i s  conclusion. 

The study of t h e  two photographs showed t h a t  t h e  s t r u c t u r a l  
damage t o  t h e  Boeing 727's r i g h t  wing leading edge extended from t h e  
No. 4 inboard leading edge f l a p  outboard to ,  and including,  t h e  No. 3 
leading edge slat--a d i s t ance  of 30 f e e t  o r  more. The chordwise penetrat ion 
of t h i s  damage appeared t o  extend rearward t o  t h e  f r o n t  spar of t h e  wing. 
The calculated pos i t ions  of t h e  f l i g h t  con t ro l s  i n  Figure 2 show almost 
f u l l  de f l ec t ion  i n  t h e  proper d i r e c t i o n  t o  a r r e s t  t h e  abnormal a t t i t u d e  
and t o  r e s t o r e  control led  f l i g h t .  The deflected pos i t ion  of t h e  f l i g h t  
con t ro l s  and t h e  l e f t  wing f l i g h t  spo i l e r  surfaces  indicated t h a t  a t  
l e a s t  p a r t i a l  hydraulic pressure was a v a i l a b l e  from system A and system B. 



The Safety Board was not ab le  t o  assess  p rec i se ly  what e f f e c t  
t h e  s t r u c t u r a l  damage, t h e  impingement of Cessna p a r t s  on t h e  s t ruc tu re ,  
and t h e  ex i s t ing  f i r e  had upon Fl ight  182 aerodynamic c a p a b i l i t i e s  and 
control  ef fec t iveness .  Considering t h e  extent  and magnitude of t h e  
c o l l i s i o n  damage, t h e  Safety Board concludes t h a t  t h e  a i r c r a f t  was 
probably uncontrollable.  

Although t h e  evidence showed t h a t  approved ATC separa t ion pro- 
cedures were used by t h e  con t ro l l e r s ,  t h e  Safety Board's inves t igat ion 
disclosed other  a r e a s  which may have contributed t o  t h e  accident .  

Although F l igh t  182 was provided a l l  t h e  se rv ices  appropr ia te  
under Stage I1 radar procedures, these  procedures merely helped t h e  
p i l o t  apply t h e  regula tory  "see and avoid" pr inciples .  The Safety Board 
recognizes t h a t  some l e v e l  of "see and avoid" w i l l  remain a v a l i d  concept 
f o r  c o l l i s i o n  avoidance whenever an a i r c r a f t  is  flown i n  v i s u a l  condit ions 
and w i l l  be a p a r t  of any c o l l i s i o n  avoidance system. However, t h e  
concept appears t o  p lace  a d ispropor t ionate  burden on t h e  f l ightcrews of 
a i r  c a r r i e r  a i r c r a f t ,  high performance general a v i a t i o n  a i r c r a f t ,  and 
high performance m i l i t a r y  a i r c r a f t .  This is  espec ia l ly  t r u e  where t h e  
concept i s  used f o r  c o l l i s i o n  avoidance i n  a mixture of high-speed and 
low-speed t r a f f i c  i n  a terminal area. Because of t h e  performance charac- 
t e r i s t i c s  of t h e i r  a i r c r a f t ,  these  f l ightcrews a r e  almost always operat ing 
t h e  overtaking a i r c r a f t ,  and, therefore ,  a r e  so le ly  responsible  f o r  
avoiding t h e  slower moving a i r c r a f t .  Their overtake r a t e  is  usual ly  
high,  and they can expect l i t t l e  a s s i s t ance  from t h e  o the r  a i r c r a f t .  

Since most of these  a i r c r a f t  a r e  flown by two o r  more persons, 
one might conclude t h a t  t h e  avoidance problem would be lessened. 
However, severa l  f a c t o r s  reduce t h e  amount of t i m e  spent i n  t r a f f i c  
scan. Configuring these  a i r c r a f t  f o r  landing requ i res  t h e  execution of 
a check l i s t ,  and many of these  check l i s t  i tems requ i re  a t t e n t i o n  a f t e r  
t h e  a i r c r a f t  has entered t h e  terminal t r a f f i c  mix. Many of these  
a i r c r a f t  r equ i re  severa l  f l a p  s e t t i n g s  and airspeed adjustments t o  reach 
t h e  landing f l a p  configurat ion.  These a i r c r a f t  genera l ly  en te r  t h e  
terminal  a rea  on a descending f l i g h t p a t h  t h a t  ends e i t h e r  a t  ent ry  i n t o  
t h e  t r a f f i c  pa t t e rn  o r  a t  t h e  beginning of t h e  f i n a l  approach. These 
descents  a r e  o f t en  flown with t h e  a i r c r a f t  i n  a noseup deck angle,  which 
l i m i t s  t h e  f l ightcrew's  v i s i b i l i t y  i n  t h e  a rea  where they are descending. 
Final ly ,  t h e  t r a f f i c  they a r e  required to  de tec t  and avoid may not be 
detected e a s i l y  and may be f u r t h e r  camouflaged by t h e  surface  background. 

While ext ra  persons may a id  i n  the  scan, t h e  p i l o t  must 
manage h i s  cockpit t o  insure  t h a t  t h e  ex t ra  person e i t h e r  a s s i s t s  i n  t h e  
scan, o r  does not i n t e r f e r e  with it. I n  t h i s  instance,  although t h e  
cap ta in  and f i r s t  o f f i c e r  saw t h e  a i r c r a f t ,  t h e r e  is  no evidence t o  
i n d i c a t e  t h a t  it was pointed out  t o  any other cockpit occupant. Although 
company procedures urge t h e  f l i g h t  engineer t o  plan "routine paperwork 
and rad io  contacts  . . . t o  be accomplished a t  a l t i t u d e s  above 10,000 f t , "  
he was involved with radio  contacts  with t h e  company when t h e  Cessna 



was pointed out  t o  F l igh t  182 and t h e  v i sua l  separat ion i n s t r u c t i o n  was 
issued.  Since t h e  extraneous conversation within t h e  cockpit ceased 
a f t e r  t h e  f l ightcrew to ld  t h e  approach con t ro l l e r  t h a t  they had t h e  
Cessna i n  s igh t ,  t h e  conversation cannot be considered a  contr ibut ing 
f a c t o r .  However, t h i s  conversation pers is ted  u n t i l  t h e  f l i g h t  descended 
t o  3,200 f t  and while a  check l i s t  was being accomplished. Even though a  
f l igh tc rew i s  responsible  primari ly fo r  communications addressed t o  
them, advisor ies  t o  o ther  a i r c r a f t  can be valuable and may a id  i n  t h e i r  
assessment of t r a f f i c  which could become a  fac tor .  According t o  t h e  
CVR, a t  0857:44, while t h e  extraneous conversation was i n  progress,  a  
company f l i g h t  preceding Fl ight  182 was advised of t h e  presence of t h e  
Cessna and its f u t u r e  f l igh tpa th .  The f i r s t  o f f i c e r  asked i f  t h e  message, 
which included a  c learance  t o  t h e  tower frequency, was fo r  F l igh t  182. 
Since t h e  message was not f o r  F l igh t  182, no assumption can be made a s  
t o  whether o r  not i t s  f l ightcrew heard o r  understood the  advisory pre- 
ceding t h e  clearance. Although t h e  conversation w a s  not causal ,  i t  does 
point  out  t h e  dangers inherent  i n  t h i s  type  of cockpit environment 
during descent and approach t o  landing. 

The issuance of t h e  "maintain-visual-separation" clearance and 
F l igh t  182's  response t o  t h e  ins t ruc t ion  r a i s e s  severa l  a reas  of concern. 
This method of separat ion can be applied not only i n  Stage 11, but a l s o  
i n  a  TRSA and a  Terminal Control Area. The use of t h i s  type of separat ion 
does l i t t l e  e l s e  but place t h e  p i l o t  in to  a  "see and avoid" s i t u a t i o n  
even though he i s  f l y i n g  i n  an area  where t h e  ATC system i s  capable of 
providing v e r t i c a l  o r  l a t e r a l  separation. San Diego approach control  
had t h e  c a p a b i l i t y  of providing e i t h e r  v e r t i c a l  o r  l a t e r a l  separat ion 
c r i t e r i a  between IFR a i r c r a f t  and p a r t i c i p a t i n g  VFR a i r c r a f t .  Had t h i s  
been done, F l igh t  182 and the  Cessna would not have col l ided.  The 
Safety Board bel ieves  t h a t  pa r t i c ipa t ing  a i r c r a f t  operating on random 
courses t o  each other  should be afforded t h i s  type of separat ion u n t i l  
they a r e  c l e a r  of each other.  This would be p a r t i c u l a r l y  appropriate 
f o r  high performance a i r c r a f t .  

Based on ava i l ab le  evidence, t h e  Safety Board cannot conclude 
whether t h e  f l ightcrew of F l igh t  182 knew what they were required t o  do 
when they accepted t h e  "maintain-visual-separation" c learance  from t h e  
c o n t r o l l e r .  In  add i t ion  t o  maintaining proper separat ion from t h e  
designated a i r c r a f t ,  t h e i r  acceptance of t h e  c learance  required them t o  
t e l l  t h e  c o n t r o l l e r  when they no longer had it i n  s igh t .  The f a i l u r e  t o  
n o t i f y  c o n t r o l l e r  personnel s p e c i f i c a l l y  t h a t  they had l o s t  s igh t  of t h e  
t r a f f i c  could ind ica te  t h a t  they were not aware of what was embodied i n  
t h e  ins t ruc t ion  and t h a t  they may have considered it a s  merely another 
t r a f f i c  advisory. 

The company's chief p i l o t  t e s t i f i e d  t h a t  t h e  procedures em- 
bodied i n  t h e  v i s u a l  separat ion clearance a r e  s e t  f o r t h  i n  t h e  regu- 
l a t i o n s ,  which h i s  p i l o t s  carry  with them on a l l  f l i g h t s .  He fu r the r  
t e s t i f i e d  t h a t  they a r e  well  aware of t h e  requirements embodied within 
t h e  ins t ruc t ion .  However, t h e  v i s u a l  separat ion procedures a r e  contained 
i n  t h e  A I M  and not in  t h e  Federal regula t ions  ca r r i ed  by t h e  p i l o t s .  He 



He s t a t e d  t h a t  AIM information is  excerpted f o r  presenta t ion t o  t h e i r  
f l ightcrews i n  ground school, but he could not iden t i fy  p rec i se ly  what 
a r e a s  of information were used. The evidence ind ica tes  t h a t  t h e r e  may 
be a communications gap between p i l o t s  and c o n t r o l l e r s  a s  t o  t h e  proper 
use  of t h e  ATC system. The ATC c o n t r o l l e r s  a r e  responsible  fo r ,  and 
a r e  required t o  apply, t h e  procedures contained i n  Handbook 7110.65A i n  
t h e i r  con t ro l  of t r a f f i c .  Despite t h e  f a c t  t h a t  t h e  successful  use  of 
these  procedures requ i res  a mutual understanding on t h e  p a r t s  of p i l o t s  
and c o n t r o l l e r s  of t h e  o t h e r ' s  r e s p o n s i b i l i t i e s ,  p i l o t s  a r e  not required 
t o  read Handbook 7110.65A. One Federal publ ica t ion containing a descr ip t ion 
of t h e  i n t e r r e l a t i o n s h i p  of p i l o t  and con t ro l l e r  r o l e s  and r e s p o n s i b i l i t i e s  
is  t h e  AIM, and t h i s  is not--by r e g u l a t i o n ~ r e q u i r e d  reading f o r  p i l o t s .  
Considering t h e  r e s p o n s i b i l i t i e s  placed on both t h e  p i l o t  and t h e  con t ro l l e r  
f o r  t h e  s a f e  operat ion i n  t h e  National A i r  Space system, industry and 
t h e  Federal Aviation Administration must take  s t e p s  t o  insure  t h a t  t h e  
p i l o t s  a r e  made cognizant of what t h i s  r e la t ionsh ip  requ i res  of them. 
E i the r  t h e  AIM should be compulsory reading f o r  a l l  pi lots--at  l e a s t  
those  sec t ions  r e l a t i n g  t o  ATC r u l e s ,  procedures, and p i l o t  and c o n t r o l l e r  
r o l e s  and responsibil i ty--or  p i l o t s  should be t e s ted  annually o r  semi- 
annually on t h e i r  knowledge of these  procedures. 

I n  conclusion, t h e  evidence ind ica tes  t h a t  even though f l i g h t -  
crews a r e  st i l l  i n  a "see and avoid" environment, they exerc ise  a lower 
degree of v ig i l ance  i n  a r e a s  where they receive  radar  a s s i s t a n c e  than i n  
non-radar areas .  Instead of attempting t o  seek, acquire,  and then 
maintain v i s u a l  contact  with t r a f f i c ,  they seem t o  r e l y  on t h e  radar and 
radar  c o n t r o l l e r  t o  point  out  t h e  a i r c r a f t ,  p a r t i c u l a r l y  an a i r c r a f t  
t h a t  may be i n  c o n f l i c t  with t h e i r s .  P i l o t s  a l s o  seem t o  have a less- 
than-complete knowledge of t h e  s p e c i f i c  type of t r a f f i c  separat ion 
se rv ices  being provided. The types of t r a f f i c  separat ion procedures 
a v a i l a b l e  i n  a TRSA vary from t h a t  provided i n  a Stage I1 and Stage I 
area .  A t  San Diego, depending e i t h e r  on t h e  a i r c r a f t ' s  pos i t ion  o r  
a l t i t u d e ,  o r  both, t h e  p i l o t s  could receive  e i t h e r  Stage I1 or  Stage 111 
se rv ices  and could pass rap id ly  from one area  t o  another. P i l o t s  must 
recognize t h e  l e v e l  of radar services  they a r e  receiving.  In  a reas  
where t r a f f i c  separa t ion se rv ices  a r e  not being furnished they must be 
aware of t h i s ,  and t h a t  they w i l l  be required t o  make a more d i l i g e n t  
e f f o r t ,  not only t o  f ind  conf l i c t ing  t r a f f i c ,  but t o  keep previously 
acquired t r a f f i c  i n  s i g h t  u n t i l  they a r e  absolute ly  c e r t a i n  it is no 
longer a f ac to r  t o  t h e i r  f l i g h t .  These e f f o r t s  may even requ i re  t h a t  
they maneuver t h e i r  a i r c r a f t  i n  a manner t h a t  w i l l  enhance t h e i r  a b i l i t y  
t o  s i g h t  and t o  maintain s i g h t  of conf l i c t ing  t r a f f i c .  

Control lers  seem t o  s imi la r ly  r e l a x  v igi lance .  The evidence 
permits an inference tha t  t h e  v ig i l ance  of t h e  approach c o n t r o l l e r  and 
h i s  s tandards f o r  assess ing t h e  reso lu t ion  of poss ib le  c o n f l i c t s  may 
have lowered because he believed t h a t  t h e  f l ightcrew which had reported 
t r a f f i c  " in  sight" had a b e t t e r  view of t h e  t r a f f i c  and a b e t t e r  grasp 
on t h e  s i t u a t i o n  than he did. This accident i l l u s t r a t e d  tha t  t h i s  i s  
not  a  hard and f a s t  r u l e  on which t h e  con t ro l l e r  can re ly .  Even though 



t h e  p i l o t  had assumed t h e  burden of maintaining separat ion,  t h e  c o n t r o l l e r  
should have not assumed t h a t  t h e  p i l o t ' s  a b i l i t y  t o  do so w i l l  remain 
unimpaired. He should be prepared t o  update t h e  p i l o t ' s  information, 
and, time permitt ing,  stand ready t o  a l e r t  the  p i l o t  t o  changes i n  t h e  
s i t u a t i o n .  The p r inc ip le  of redundancy has been recognized a s  one of 
t h e  foundations of f l i g h t  sa fe ty ,  and redundancy between t h e  p i l o t  and 
c o n t r o l l e r  can only be achieved when both p a r t i e s  exerc ise  t h e i r  indivi -  
dua l  r e s p o n s i b i l i t i e s  f u l l y  regardless  of who has assumed o r  been assigned 
t h e  procedural o r  regula tory  burden. 

3 .  CONCLUSIONS 

3.1 Findings 

F l igh t  182 was cleared f o r  a  v i s u a l  approach t o  runway 27 
a t  Lindbergh Field. 

The Cessna was operat ing i n  an area where ATC con t ro l  was 
being exercised and i ts p i l o t  was required e i t h e r  t o  
comply with t h e  ATC ins t ruc t ion  t o  maintain t h e  070' 
heading o r  t o  advise t h e  con t ro l l e r  i f  he was unable t o  
do so. 

The Cessna p i l o t  f a i l e d  t o  maintain t h e  assigned heading 
contained i n  h i s  ATC ins t ruc t ion .  

The cockpit v i s i b i l i t y  study shows t h a t  i f  t h e  eyes of t h e  
Boeing 727 p i l o t  were located a t  t h e  a i r c r a f t ' s  design eye 
reference  point,  t h e  Cessna's t a r g e t  would have been 
v i s i b l e .  

Two separa te  a i r  t r a f f i c  con t ro l  f a c i l i t i e s  were control l ing  
t r a f f i c  i n  t h e  same a i rspace .  

The approach c o n t r o l l e r  d id  not i n s t r u c t  F l igh t  182 t o  
maintain 4,000 f t  u n t i l  c l e a r  of t h e  Montgomery Fie ld  
a i r p o r t  t r a f f i c  a rea  i n  accordance with es tabl ished 
procedures contained i n  Miramar Order NKY.206G. 

The issuance and acceptance of t h e  maintain-visual-sepa- 
r a t i o n  c learance  made t h e  f l ightcrew of Fl ight  182 
responsible  f o r  seeing and avoiding t h e  Cessna. 

The f l ightcrew of F l igh t  182 l o s t  s i g h t  of t h e  Cessna and 
did not  c l e a r l y  inform c o n t r o l l e r  personnel of t h a t  f a c t .  

The tower l o c a l  c o n t r o l l e r  advised F l igh t  182 t h a t  a  
Cessna w a s  a t  12 o'clock, 1 mile. The f l ightcrew comments 
t o  t h e  l o c a l  con t ro l l e r  indicated t o  him t h a t  they had 
passed o r  were passing t h e  Cessna. 



10. The t r a f f i c  adv i sor ies  issued t o  F l igh t  182 by t h e  
approach c o n t r o l l e r  a t  0900:15 and by t h e  l o c a l  
c o n t r o l l e r  a t  0900:38 did  not meet a l l  t h e  require-  
ments of paragraph 511 of Handbook 7110.65A. 

11. The approach c o n t r o l l e r  received a  c o n f l i c t  a l e r t  on 
F l igh t  182 and t h e  Cessna at  0901:28. The c o n f l i c t  
warning a l e r t s  t h e  con t ro l l e r  t o  t h e  p o s s i b i l i t y  t h a t ,  
under c e r t a i n  condit ions,  less than required separa t ion 
may r e s u l t  i f  a c t i o n  is not, o r  has not  been, taken t o  
resolve  t h e  c o n f l i c t .  The approach c o n t r o l l e r  took no 
a c t i o n  upon r e c e i p t  of t h e  c o n f l i c t  a l e r t ,  because he 
believed t h a t  F l igh t  182 had t h e  Cessna i n  s i g h t  and t h e  
c o n f l i c t  was resolved. 

12. The c o n f l i c t  alert procedures in e f f e c t  a t  t h e  time of t h e  
accident  did not r equ i re  t h a t  t h e  c o n t r o l l e r  warn t h e  
p i l o t s  of t h e  a i r c r a f t  involved i n  t h e  c o n f l i c t  s i tua t ion .  

13. Both a i r c r a f t  were receiving Stage I1 terminal  radar 
services .  F l igh t  182 was an IFR a i r c r a f t ;  t h e  Cessna was 
a  p a r t i c i p a t i n g  VFR a i r c r a f t .  Proper Stage I1 se rv ices  
were afforded both a i r c r a f t .  

14. Stage I1 terminal se rv ice  does not  r equ i re  t h a t  e i t h e r  
l a t e r a l  o r  v e r t i c a l  t r a f f i c  separa t ion minima be applied 
between IFR and p a r t i c i p a t i n g  VFR a i r c r a f t ;  however, 
t h e  c a p a b i l i t y  exis ted  t o  provide t h i s  type separat ion t o  
  light 182. 

15. The Booing 727 probably w a s  not con t ro l l ab le  a f t e r  t h e  
c o l l i s i o n .  

3.2 Probable Cause 

The National Transportat ion Safety Board determines t h a t  t h e  
probable cause of t h e  accident  was t h e  f a i l u r e  of t h e  f l ightcrew of 
F l i g h t  182 t o  comply with t h e  provisions of a  maintain-visual-separation 
clearance,  including t h e  requirement t o  inform t h e  c o n t r o l l e r  when they 
no longer had t h e  o the r  a i r c r a f t  in s ight .  

Contributing t o  t h e  accident  were t h e  a i r  t r a f f f i c  con t ro l  
procedures i n  e f f e c t  which authorized t h e  c o n t r o l l e r s  t o  use  v i s u a l  
separa t ion procedures t o  separa te  two a i r c r a f t  on p o t e n t i a l l y  conf l i c t ing  
t r a c k s  when t h e  capab i l i ty  was a v a i l a b l e  t o  provide e i t h e r  l a t e r a l  o r  
v e r t i c a l  radar  separa t ion t o  e i t h e r  a i r c r a f t .  



4. SAFETY RECOMMENDATIONS 

A s  a r e s u l t  of t h i s  accident ,  t h e  National Transportation 
Safe ty  Board has recommended t h a t  the  Federal Aviation Administration: 

"Implement a Terminal Radar Service Area (TRSA) 
a t  Lindbergh Airport ,  San Diego, Cal i fornia .  
(Class I-Urgent Action) (A-78-77)" 

"Review procedures a t  a l l  a i r p o r t s  which a r e  
used regu la r ly  by air c a r r i e r  and general  
a v i a t i o n  a i r c r a f t  t o  determine which o the r  
a r e a s  requ i re  e i t h e r  a terminal  control  
a rea  o r  a terminal  con t ro l  radar  
se rv ice  a rea  and e s t a b l i s h  t h e  appropr ia te  
one. (Class 11-Priori ty Action) (A-78-78)" 

"Use v i s u a l  separat ion i n  terminal  con t ro l  
a r e a s  and terminal  radar se rv ice  a reas  only 
when a p i l o t  reques ts  i t ,  except f o r  sequencing 
on t h e  f i n a l  approach with radar monitoring. 
(Class I, Urgent Action) (A-78-82)" 

"Re-evaluate i ts  policy with regard t o  t h e  use  
of v i s u a l  separa t ion i n  o ther  terminal  areas.  
(Class 11, P r i o r i t y  Action) (A-78-83)'' 
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McADAMS , Member, d i s s e n t i n g  

I d i sag ree  sha rp ly  wi th  t h e  m a j o r i t y ,  f o r  t h e  reason t h a t  
t he  inadequacies  of t h e  a i r  t r a f f i c  c o n t r o l  system were n o t  
c i t e d  a s  being a  probable  cause of t h e  acc iden t .  

Although t h e  ma jo r i ty  does c i t e  t h e  inadequacies  of t h e  
a i r  t r a f f i c  c o n t r o l  system a s  being c o n t r i b u t o r y ,  t h i s  i s  
n e i t h e r  acceptab le  nor s u f f i c i e n t .  The d i f f e r e n c e  between a  
probable cause and a  c o n t r i b u t i n g  f a c t o r  i s  n o t  semantics--  
t h e r e  i s  a  c l e a r - c u t  d i s t i n c t i o n .  A probable cause i s  an 
a c t ,  o r  an omission of an a c t ,  t h a t  i s  i n  t h e  d i r e c t  l i n e  of 
causa t ion  and without  which t h e  acc iden t  would n o t  have 
occurred ,  whereas a  con t r ibu to ry  f a c t o r  i s  an event which 
poss ib ly  could have (but  n o t  n e c e s s a r i l y )  in te rvened  and 
caused t h e  acc iden t .  A c o n t r i b u t i n g  f a c t o r  i s  n o t  a  primary 
cause;  i t  i s  more remote and does not  c a r r y  the  same weight 
o r  impl i ca t ions  a s  t h a t  of a  probable  cause.  

In  my o ~ i n i o n ,  t hese  inadequacies should have been given 
equal  weight i n  t h e  probable  cause wi th  t h e  f a i l u r e  of t he  
PSA crew t o  maintain  v i s u a l  s e p a r a t i o n  r a t h e r  than  being 
merely mentioned a s  a  con t r ibu to ry  f a c t o r .  The San Diego 
approach c o n t r o l  had t h e  c a p a b i l i t y  of providing e i t h e r  
v e r t i c a l  o r  l a t e r a l  s e p a r a t i o n  between I F R  a i r c r a f t  and 
p a r t i c i p a t i n g  VFR a i r c r a f t ,  and t h i s  procedure should have 
been used f o r  t h e  c o n t r o l  o f  both a i r c r a f t .  I f  it had,  t h e  
acc ident  would n o t  have occurred.  Apparently t h e  ma jo r i ty  
agrees  bu t  i s  e i t h e r  r e l u c t a n t  o r  d i f f i d e n t  t o  inc lude  t h i s  
i s s u e  i n  t h e  probable  cause ,  s i n c e  it  i s  s t a t e d  (p.  3 3 )  t h a t  
i f  e i t h e r  v e r t i c a l  o r  l a t e r a l  s e p a r a t i o n  had been used ,  
" . . . F l i g h t  182 and t h e  Cessna would not  have c o l l i d e d . "  
Such language c l e a r l y  impl ies  t h a t  t h i s  omission was a  
d i r e c t  cause of the  acc iden t  and t h e r e f o r e  should have been 
included a s  a  probable  cause.  

The c o n t r o l l e r ,  i n s t e a d  of us ing  a v a i l a b l e  procedures ,  
gave PSA 182 a  v i s u a l  s e p a r a t i o n  c l ea rance  which placed t h e  
p i l o t  i n  an exc lus ive ly  see-and-avoid s i t u a t i o n  where t h e  
l a s t  redundancy of  t h e  system was removed. The redundancy 
should n o t  have been e l imina ted  i n  a  dense te rmina l  t r a f f i c  
a r e a  such a s  San Diego. I n  my opin ion ,  t h e  concept of s ee  
and avoid i s  outmoded and should n o t  be used i n  high volume 
te rmina l  a r e a s .  P o s i t i v e  r a d a r  s e p a r a t i o n  should be used 
wi th  the  backup, o r  redundancy, being t h e  p i l o t ' s  v i s u a l  
a b i l i t y  t o  s e e  and avoid.  I n  t h i s  c a s e ,  both a i r c r a f t  should 
have remained under p o s i t i v e  r a d a r  sepa ra t ion  s i n c e  i t  was 
a v a i l a b l e  and could have provided s a f e  s e p a r a t i o n .  The 
f a i l u r e  t o  do s o ,  t h e r e f o r e ,  must be considered a s  causa l .  



Furthermore,  d e s p i t e  s t rong  urging on my p a r t ,  t h e  
ma jo r i ty  has not  named s e v e r a l  o t h e r  f a c t o r s  which I cons ider  
as  being con t r ibu to ry .  It i s  t r u e  t h a t  t h e  ma jo r i ty  has 
included t h r e e  i s s u e s  which I had suggested a s  c o n t r i b u t i n g  
f a c t o r s ,  bu t  they have been included i n  the  r e p o r t  only a s  
conclusions.  For example, t he  ma jo r i ty  concludes t h a t  t h e  
approach c o n t r o l l e r  f a i l e d  t o  r e s t r i c t  F l i g h t  182 t o  a  4 , 0 0 0 -  
foo t  a l t i t u d e ;  obvious ly ,  t h a t  l o g i c a l l y  means the  c o n t r o l l e r  
had a  duty t o  i s s u e  an a l t i t u d e  r e s t r i c t i o n ,  and i f  such 
a l t i t u d e  r e s t r i c t i o n  had been i s s u e d ,  i t  i s  poss ib l e  t h e  
acc ident  would not  have occurred.  Ergo, i t  i s  a  c o n t r i b u t i n g  
f a c t o r  a s  we l l  a s  a  conclusion.  A s i m i l a r  argument can be 
made wi th  r e s p e c t  t o  t h e  o t h e r  two conclusions of t h e  
m a j o r i t y ,  i . e . ,  t h e  Cessna f a i l e d  t o  maintain  the  ass igned 
heading,  and two s e p a r a t e  f a c i l i t i e s  were c o n t r o l l i n g  t r a f f i c  
i n  t h e  same a i r s p a c e .  Therefore ,  r a t h e r  than i s o l a t e d  
conclusions wi th  l i t t l e  o r  no suppor t ,  they should have been 
c i t e d  a s  con t r ibu to ry .  

Add i t iona l ly ,  a s  c o n t r i b u t i n g  f a c t o r s ,  I would have 
c i t e d  t h e  f a i l u r e  of t he  c o n t r o l l e r  t o  r e s t r i c t  PSA 182 t o  a  
4 ,000-foot  a l t i t u d e  u n t i l  c l e a r  of t he  Montgomery F i e l d  a i r p o r t  
t r a f f i c  a r e a .  The evidence i s  c l e a r  t h a t  PSA 182 was approxi-  
mately e i g h t - t e n t h s  of a  mi le  i n s i d e  t h e  Montgomery F i e l d  
t r a f f i c  a rea  and t h e r e f o r e  should have been r e s t r i c t e d  t o  t h e  
4 ,000-foot  a l t i t u d e .  The ma jo r i ty  e l i m i n a t e s  t h i s  i s s u e  a s  
a  c o n t r i b u t i n g  f a c t o r  f o r  t h e  reason the  c o n t r o l l e r  took o t h e r  
a c t i o n  t o  i n s u r e  the  sepa ra t ion  of the  a i r c r a f t .  The o t h e r  
a c t i o n  was t o  i s s u e  a  v i s u a l  s epa ra t ion  c l ea rance .  This 
a c t i o n , 3 f  c o u r s e , i s  no t  r e l e v a n t ,  s i n c e  the  imposi t ion of the  
r e s t r i c t i o n  does n o t  depend upon o t h e r  a c t i o n ;  i t  i s  t o  be 
imposed i n  a l l  cases  upon southbound a i r  c a r r i e r  a i r c r a f t  
i n t o  t h e  San Diego a r e a .  I f  the  r e s t r i c t i o n  had been imposed, 
the  acc iden t  poss ib ly  would not  have occurred ,  and t h e r e f o r e ,  
i t  should be considered a s  con t r ibu to ry .  

I would a l s o  a s s i g n  a s  a  c o n t r i b u t i n g  f a c t o r  the  f a i l u r e  
of  t he  c o n t r o l l e r  t o  advise  PSA 182 of t h e  d i r e c t i o n  of  move- 
ment of t h e  Cessna. The l a s t  two t r a f f i c  a d v i s o r i e s  a t  
0900:15 and 0900:38 e l imina ted  the  d i r e c t i o n  of movement of 
t he  Cessna. I b e l i e v e  t h i s  t o  be a  c r i t i c a l  omission s i n c e  
i t  i s  n o t  only r equ i red  but  i s  an e s s e n t i a l  a i d  t o  t h e  p i l o t  
i n  acqu i r ing  and maintaining t h e  t r a f f i c  t h a t  has  been 
poin ted  o u t .  If the  crew of PSA 182 had known t h e  d i r e c t i o n  
of movement, i t  i s  p o s s i b l e  t h e  t a r g e t  would n o t  have been 
l o s t .  Also,  i f  t hese  a d v i s o r i e s  had contained the  d i r e c t i o n  
of movement and PSA had r e p l i e d  " t r a f f i c  i n  s i g h t , "  t h e  
p o s s i b i l i t y  of m i s i d e n t i f i c a t i o n  o r  any misunderstanding 
would have been s u b s t a n t i a l l y  lessened .  Furthermore, a t  t h e  
time of t h e  second advisory the  Cessna had a l ready  turned  



from a heading of 070 t o  a heading of  090, t h e  same heading 
a s  PSA 182. A t  t h i s  t ime,  according t o  t h e  CVR and t h e  ATC 
t r a n s c r i p t i o n s ,  PSA 182 had l o s t  contac t  w i th  the  Cessna, t he  
reason be ing ,  obvious ly ,  t h e  Cessna had turned beneath PSA 182 
and t o  t h e  same heading.  PSA 182 was never advised by ATC t h a t  
t h e  Cessna which had been previous ly  r epor t ed  t o  be on a no r th -  
e a s t  heading had turned t o  090. Therefore ,  i f  PSA 182 had been 
advised t h a t  t he  Cessna was now on a heading of 090 and beneath 
them, they poss ib ly  would have been a b l e  t o  r eacqu i re  t h e  
t a r g e t  v i s u a l l y  o r  t o  r eques t  a v e c t o r  f o r  s e p a r a t i o n .  

Although t h e  ma jo r i ty  has  now added a s  a conclusion, 
"Two s e p a r a t e  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  were c o n t r o l l i n g  
t r a f f i c  i n  the  same a i r s p a c e , "  t h e r e  i s  no d iscuss ion  i n  t h e  
r e p o r t  t o  support  t h i s  conclusion.  Such a procedure i s  n o t  t he  
most e f f i c i e n t  o r  t h e  s a f e s t  way t o  handle  t r a f f i c ;  i t  would 
have been f a r  b e t t e r  i f  on ly  one f a c i l i t y  was handl ing both 
a i r c r a f t ,  s i n c e  t h e  communications t o  both a i r c r a f t  would 
then have been much more e x p e d i t i o u s ,  meaningful,  and e f f i -  
c i e n t .  The l a c k  of coord ina t ion  was emphasized by the  
mishandling of t h e  c o n f l i c t  a l e r t .  

Contrary t o  the  m a j o r i t y ,  I would c i t e  the  improper 
r e s o l u t i o n  by t h e  c o n t r o l l e r  of  t he  c o n f l i c t  a l e r t  a s  
con t r ibu to ry .  The A i r  T r a f f i c  Control  handbook, 7110.65A, 
r e q u i r e s  a c o n t r o l l e r  t o  r e s o l v e  a l l  c o n f l i c t  a l e r t s .  The 
c o n t r o l l e r  f a i l e d  t o  do t h i s .  The c o n f l i c t  a l e r t  was rece ived  
approximately 19 seconds before  the  c o l l i s i o n .  Although t h i s  
might be considered a r a t h e r  s h o r t  t ime,  i t  was s t i l l  s u f f i -  
c i e n t  t o  have permi t ted  t h e  c o n t r o l l e r  t o  r e l a y  t h i s  
information t o  e i t h e r  t h e  Cessna o r  t o  the  Lindbergh Tower 
o r  t o  have at tempted t o  r e l a y  i t .  I r r e s p e c t i v e  of t h e  time 
element,  t h e  c o n t r o l l e r s  had no knowledge t h a t  t h e r e  were 
only 19 seconds t o  c o l l i s i o n ,  bu t  t he  duty s t i l l  e x i s t e d .  
According t o  t h e  m a j o r i t y ,  t h e  reason the  c o n t r o l l e r s  d id  
n o t  take  t h e  r equ i red  a c t i o n  w a s  they considered t h a t  t he  
c o n f l i c t  had been reso lved  based upon PSA 182 ' s  response t o  
the  t r a f f i c  advisory ,  " T r a f f i c  i n  s i g h t . "  This  response had 
been made 66 seconds p r i o r  t o  t h e  c o n f l i c t  a l e r t  and,  i n  my 
opinion,  t h e  c o n t r o l l e r  should n o t  have assumed i n  such an 
a r e a  a s  San Diego t h a t  t h e  s i t u a t i o n  was s t a t i c  and t h a t  t h e  
c o n f l i c t  was r e so lved .  

I am a t  a l o s s  t o  understand t h e  reasons t h e  ma jo r i ty  
d i d  n o t  inc lude  t h i s  f a i l u r e  a s  a con t r ibu t ing  f a c t o r  s i n c e  
it  i s  s t a t e d  i n  the  r e p o r t  (p .  31) ,  " . . . t h e  f a i l u r e  of  t h e  
procedures / c o n f l i c t  a l e r t 7  t o  r e q u i r e  t h i s  t o  be done may 
have deprived t h e  p i l o t s  of one more chance t o  avoid t h e  
c o l l i s i o n . "  The e x i s t i n g  procedures d id  r e q u i r e  a c t i o n  
t o  r e s o l v e  t h e  c o n f l i c t .  The i ssuance  of a previous v i s u a l  
s e p a r a t i o n  c l ea rance  by no means r e so lves  a l a t e r  c o n f l i c t .  



The ma jo r i ty  has  now concluded t h a t  the  Cessna f a i l e d  
t o  maintain  the  ass igned heading contained i n  the  ATC 
i n s t r u c t i o n ,  bu t  i t  i s  not  c i t e d  a s  a  c o n t r i b u t i n g  f a c t o r  
f o r  some unknown reason .  I n  my op in ion ,  t h e  f a i l u r e  of  t he  
Cessna t o  maintain  t h e  ass igned and mandatory heading was a  
c r i t i c a l  f a c t o r  i n  t h i s  acc iden t .  I f  t he  r equ i red  heading 
had been maintained,  t he  a i r c r a f t  would have been separa ted  
1,000 f e e t  v e r t i c a l l y ;  t h e r e f o r e ,  i t  i s  a  f a c t o r  t o  be 
considered a s  con t r ibu to ry .  The Cessna was t o l d  t o  "maintain 
a  heading of 070 and v e c t o r  f i n a l  approach," which was a  
mandatory i n s t r u c t i o n  t o  maintain  a  heading u n t i l  t h e  
c o n t r o l l e r  was a b l e  t o  v e c t o r  t h e  a i r c r a f t  t o  a  downwind l e g  
and the  f i n a l  approach course .  This procedure was obviously 
f o r  s epa ra t ion  r easons ,  s i n c e  t h e  Cessna was c ross ing  and 
ascending toward t h e  f l i g h t p a t h  of t h e  descending PSA 182. 
However, t he  Cessna turned  t o  a  downwind l e g  of 090 prematurely 
and beneath PSA 182. I f  t h i s  had not  been done, t he  acc iden t  
may not  have occurred.  

I n  my opinion t h e r e  s t i l l  e x i s t s  t he  p o s s i b i l i t y  t h a t  
t h e r e  was a  t h i r d  unknown and unreported a i r c r a f t  i n  the  a r e a  
which could have been mistaken by the  crew of PSA 182 f o r  t h e  
Cessna. Analysis of t h e  CVR could be i n t e r p r e t e d  t o  mean 
t h a t  PSA never acquired t h e  Cessna but  was observing some 
o t h e r  a i r c r a f t  t h a t  was unknown o r  unseen by ATC. Even the  
major i ty  concedes t h i s  po in t  s i n c e  they s t a t e  (p .  26 ) ,  
. t h e  ques t ion  a r i s e s  a s  t o  whether t h e  f l i g h t c r e w  was 
r e f e r r i n g  t o  i t  I t h e  Cessna7 when they c a l l e d  ' t r a f f i c  i n  
s i g h t .  ' ' I  A t  0857:39, a  t r a f f i c  advisory i n d i c a t e d  t h e  Cessna 
a t  3 m i l e s ,  and a t  0859:50 PSA r e p l i e d ,  "We've got  t h a t  o t h e r  
twelve." Whether he was r e f e r r i n g  t o  a  previous t r a f f i c  ad- 
v i s o r y  o r  t o t h e  Cessna i s  n o t  c l e a r .  A t  0900:15 - -  37 seconds 
a f t e r  t he  f i r s t  t r a f f i c  advisory  - -  another  advisory  was 
given but  without  a i r c r a f t  i d e n t i f i c a t i o n  o r  d i r e c t i o n  of 
movement, bu t  s t i l l  r e p o r t i n g  t h e  t a r g e t  a t  3 miles. This 
mileage was co r rec t ed  a t  t h e  hea r ing ,  bu t  i n s o f a r  a s  PSA was 
concerned these  t w o  t r a f f i c  a d v i s o r i e s  could have been 
r e l a t e d  t o  two d i f f e r e n t  a i r c r a f t  s i n c e  t h e  second advisory 
d id  n o t  e i t h e r  i d e n t i f y  the  t a r g e t  o r  t h e  d i r e c t i o n  of move- 
ment, and the  d i s t ance  remained t h e  same, 3 miles. Obviously, 
t he  mileage would have changed by approximately 2  mi les  
between the  two a i r c r a f t ,  and a t  the  time of t h e  second 
advisory the  s e p a r a t i o n  was approximately 1 m i l e .  This could 
have l e d  PSA t o  assume t h e r e  were two d i f f e r e n t  a i r c r a f t .  
F u r t h e r ,  i f  PSA 182 had the  Cessna i n  s i g h t  a t  0900:21 on a  
no r th -nor theas t  cour se ,  he  would have expected the  t a r g e t  t o  
pass  o f f  t o  t h e  l e f t  of h i s  a i r c r a f t  and n o t  t o  the  r i g h t  a s  
he s t a t e d  a t  0900:50. 



Addi t iona l ly ,  t h e  c a p t a i n  r epor t ed  he  had seen t h e  
t a r g e t  a t 1  o ' c lock  be fo re  t u r n i n g  downwind, whereas i t  has 
been wel l  e s t a b l i s h e d  by t h e  ground t r a c k  of both a i r c r a f t  
t h a t  a t  t h i s  time t h e  Cessna would have been a t  t h e  11 o ' c l o c k  
p o s i t i o n .  This i s  a  d i f f e r e n c e  of approximately 60 deg rees ,  
a  s u b s t a n t i a l  change, and could i n d i c a t e  t h e  c a p t a i n  was 
looking a t  a  t a r g e t  o t h e r  than  t h e  Cessna, e i t h e r  unreported 
o r  unknown t o  ATC. 

A t  0901:38 and 0901:39, t h e  f i r s t  o f f i c e r  pointed ou t  a  
t a r g e t ,  "There 's  one undernea th ,"  and "I was looking a t  t h a t  
inbound t h e r e . "  The only known and r e p o r t e d  inbound t r a f f i c  
was a PSA f l i g h t  t h a t  a t  t h i s  time had completed i t s  landing  
r o l l  and was i n  t h e  6  o ' c l o c k  p o s i t i o n  t o  PSA 182. The 
f i r s t  o f f i c e r  could no t  have been looking a t  t h i s  a i r c r a f t  
but  must have been looking a t  unreported and unknown inbound 
t r a f f i c .  S i g n i f i c a n t l y ,  16 ground wi tnes ses  r epor t ed  
a d d i t i o n a l  t r a f f i c  i n  t h e  a r e a  t h a t  could be i n t e r p r e t e d  a s  
being u o t e n t i a l  t r a f f i c  t o  PSA 182. However, t h e  important  
f a c t  i s ,  t h e r e  appears  t o  have been a t  l e a s t  one inbound 
a i r c r a f t  t h a t  was unknown o r  unrepor ted  by ATC. 

Despi te  t h e  conclusion of t h e  ma jo r i ty  t h a t  t h e  evidence 
i n d i c a t e s  t h e r e  was no t  a  t h i r d  a i r c r a f t  i n  t h e  a r e a ,  my 
read ing  of t he  evidence i s  c o n t r a r y .  The evidence i s  
inconc lus ive  on t h i s  p o i n t ,  and t h e  e x i s t e n c e  of a  t h i r d  
unknown o r  unrepor ted  a i r c r a f t  was a  d i s t i n c t  p o s s i b i l i t y .  
I f  t he re  was a  t h i r d  a i r c r a f t  and t h e  crew of PSA 182 was 
watching i t ,  t h i s  could exp la in  t h e  reason why the  crew of 
PSA 182 e i t h e r  d id  n o t  s ee  t h e  Cessna o r  subsequent ly  l o s t  
contac t  wi th  i t .  

Based upon t h e  foregoing ,  I would s t a t e  t h e  probable 
cause a s  fo l lows :  

' . . . w a s  t h e  f a i l u r e  of t h e  f l i g h t c r e w  of F l i g h t  
182 t o  maintain  v i s u a l  s e p a r a t i o n  and t o  adv i se  t h e  
c o n t r o l l e r  when v i s u a l  con tac t  was l o s t ;  and t h e  a i r  
t r a f f i c  c o n t r o l  procedures i n  e f f e c t  which au thor ized  
the  c o n t r o l l e r s  t o  use  v i s u a l  s e p a r a t i o n  procedures  
i n  a  te rmina l  a r e a  environment when t h e  c a p a b i l i t y  was 
a v a i l a b l e  t o  provide e i t h e r  l a t e r a l  o r  v e r t i c a l  r ada r  
s epa ra t ion  t o  e i t h e r  a i r c r a f t .  Cont r ibu t ing  t o  t h e  
acc ident  were:  

1. The f a i l u r e  of t h e  a i r  t r a f f i c  c o n t r o l  system 
t o  e s t a b l i s h  procedures  f o r  t h e  most e f f e c t i v e  
use  of t h e  c o n f l i c t  a l e r t  + stem a t  t h e  San I Diego approach c o n t r o l  faci- i t y .  



2. The failure of the controller to restrict PSA 182 
to a 4,000-foot altitude until clear of the 
Montgomery Field airport traffic area. 

3 .  The improper resolution by the controller of the 
conflict alert. 

4. The procedure whereby two separate air tra'ffic 
control facilities were controlling traffic in 
the same airspace. 

5. The failure of the controller to advise PSA 182 
of the direction of movement of the Cessna. 

6. The failure of the Cessna to maintain the 
assigned heading. 

7. The possible misidentification of the Cessna by 
PSA 182 due to the presence of a third unknown 
aircraft in the area. 

/s/ FRANCIS H. McADAMS 
Member 



APPENDIX A 

Inves t igat ion and Hearing 

1. Inves t iga t ion  

The National Transportation Safety Board was n o t i f i e d  of t h e  
accident  about 1210 e.s . t .  on September 25, 1978, and Immediately d is -  
patched an inves t iga t ive  team t o  t h e  scene. Inves t iga t ive  groups were 
es tabl ished f o r  operat ions,  a i r  t r a f f i c  control ,  a i r c r a f t  systems, 
s t ruc tu res ,  powerplants, human fac to r s ,  witnesses, maintenance records,  
performance, f l i g h t  da ta  recorder,  and cockpit voice recorder.  

P a r t i e s  t o  t h e  inves t iga t ion  were t h e  Federal Aviation 
Administration, P a c i f i c  Southwest Air l ines ,  Inc. ,  Gibbs F l i t e  Center, 
t h e  Southwest Flightcrew and Fl ight  Attendants Association, t h e  Boeing 
Company, Cessna Ai rc ra f t  Company, Professional  A i r  T r a f f i c  Control lers  
Organization, P r a t t  and Whitney Ai rc ra f t  Group of United Technologies 
Corporation, A i r  Line P i l o t s  Association, and t h e  Ai rc ra f t  Owners and 
P i l o t s  Association. 

Public Hearing 

A 5-day publ ic  hearing was held i n  San Diego, Cal i fornia ,  
beginning November 27, 1978. P a r t i e s  represented a t  t h e  hearing were 
t h e  Federal Aviation Administration, Pac i f i c  Southwest Air l ines ,  Inc. ,  
Gibbs F l i t e  Center, Ai rc ra f t  Owners and P i l o t s  Association, Professional  
A i r  T r a f f i c  Control lers  Organization, Southwest Flightcrew and F l igh t  
Attendants Association, A i r  Line P i l o t s  Association, Boeing Aircraf t  
Company, National Business Ai rc ra f t  Association, Cessna Ai rc ra f t  
Company, General Aviation Manufacturers Association, Aviation Consumers 
Action Projec t ,  City of San Diego, and County of San Diego. 



- 46 - 
APPENDIX B 

PERSONNEL INFORMATION 

PSA F l i g h t  182 

Captain James E. McFeron, 42, w a s  employed by P a c i f i c  Southwest 
A i r l i n e s ,  Inc . ,  August 7,  1961. He held A i r l i n e  Transport  P i l o t  Certi- 
f i c a t e  No. 1314617 wi th  an  a i r p l a n e  mul t iengine  land r a t i n g  and commer- 
i c a l  p r i v i l e g e s  i n  a i r p l a n e  s i n g l e  engine land. H e  was type-rated i n  
Lockheed L-188 and Boeing 727 a i r c r a f t .  H i s  f i r s t - c l a s s  medical c e r t i -  
f i c a t e  was i ssued  June 30, 1978, and he w a s  requi red  t o  wear c o r r e c t i n g  
g l a s s e s  whi le  exe rc i s ing  t h e  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 .  H i s  
d i s t a n t  v i s i o n  f o r  both eyes was 20125 co r rec t ed  t o  20115. 

Captain McFeron q u a l i f i e d  as c a p t a i n  on Boeing 727 a i r c r a f t  on 
January 11, 1967. H e  passed h i s  p ro f i c i ency  check on June 30, 1978; and 
h i s  last  l i n e  check on Ju ly  14,  1978; he completed r e c u r r e n t  t r a i n i n g  i n  
June 1978. The c a p t a i n  had flown 14,382 hrs ,  10,482 h r s  of which were 
i n  t h e  Boeing 727. During t h e  l a s t  90 days and 24 h r s  before  t h e  acc ident  
he had flown 176 hrs and 5 hrs 3 min, r e spec t ive ly .  A t  t h e  t ime of t h e  
acc iden t ,  t h e  c a p t a i n  had been on duty 3 h r s  47 min, 1 h r  30 min of 
which was f l i g h t  time. H e  had been o f f  duty 7 h r s  7 min before  r e p o r t i n g  
t o  duty  f o r  t h i s  f l i g h t .  

F i r s t  O f f i c e r  Robert Eugene Fox, 38, was employed by P a c i f i c  
Southwest A i r l i n e s ,  Inc.,  September 22, 1969. F i r s t  Of f i ce r  Fox held 
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. 1598761 with a n  a i r p l a n e  mul t i -  
engine  land r a t i n g  and commercial p r i v i l e g e s  i n  s i n g l e  engine land 
a i r p l a n e s .  H i s  f i r s t - c l a s s  medical c e r t i f i c a t e  was i s sued  March 2, 
1978, w i th  no l i m i t a t i o n s .  

F i r s t  O f f i c e r  Fox q u a l i f i e d  as f i r s t  o f f i c e r  on Boeing 727 
a i r c r a f t  on September 22, 1970. H e  passed h i s  last  p ro f i c i ency  check i n  
October 1977, and completed r e c u r r e n t  t r a i n i n g  i n  August 1978. The 
f i r s t  o f f i c e r  had flown 10,049 h r s ,  5,800 h r s  of which were i n  t h e  
Boeing 727. During t h e  las t  90 days and 24 hrs be fo re  t h e  acc iden t  h e  
had flown 142 h r s  and 5 h r s  3 min, r e spec t ive ly .  H i s  rest and du ty  t ime 
on t h e  day of t h e  acc iden t  were t h e  same as t h e  cap ta in ' s .  

F l i g h t  Engineer Mart in  J. Wahne, 44, was employed by P a c i f i c  
Southwest A i r l i n e s ,  Inc. ,  September 5, 1967. H e  held a F l i g h t  Engineer 
C e r t i f i c a t e  No. 1459971 wi th  r e c i p r o c a t i n g  and t u r b o j e t  engine-powered 
r a t i n g s .  H i s  second-class medical c e r t i f i c a t e  was i ssued  December 21, 
1977, w i th  no l i m i t a t i o n s .  
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F l i g h t  Engineer Wahne q u a l i f i e d  i n  t h e  Boeing 727 a i r c r a f t  on 
October 18, 1967. He completed h i s  l a s t  p ro f i c i ency  check i n  August 
1978, and h i s  las t  l i n e  check February 1978. H e  completed r ecu r ren t  
ground t r a i n i n g  i n  August 1978. F l i g h t  Engineer Wahne had flown 10,800 
h r s ,  6,587 h r s  of which were i n  t h e  Boeing 727. During t h e  last  90 days 
and 24 h r s  be fo re  t h e  acc iden t  he had flown 142 h r s ,  and 5  h r s  3  min, 
r e spec t ive ly .  H i s  du ty  and r e s t  t imes on t h e  day of t h e  acc iden t  were 
t h e  same as t h e  c a p t a i n ' s .  

F l i g h t  Attendants  

The four  f l i g h t  a t t e n d a n t s  were q u a l i f i e d  i n  t h e  Boeing 727 
a i r c r a f t  i n  accordance with a p p l i c a b l e  r egu la t ions  and had received t h e  
r equ i r ed  t r a i n i n g .  

Cessna N7711G 

I n s t r u c t o r  P i l o t  Martin B. Kazy, Jr., 3 2 ,  was employed by t h e  
Gibbs F l i t e  Center on October 15, 1977. M r .  Kazy held Commercial P i l o t  
C e r t i f i c a t e  No. 2004779, wi th  a i r p l a n e  s i n g l e  and mult iengine land and 
instrument  r a t i n g s ,  and F l i g h t  I n s t r u c t o r  C e r t i f i c a t e  No. 2004779CFI 
wi th  t h e  same r a t i n g s .  H i s  f i r s t - c l a s s  medical c e r t i f i c a t e  was issued 
May 19, 1978, w i th  no l i m i t a t i o n s .  M r .  Kazy had flown 5,137 hrs .  I n  
t h e  l a s t  90 days before  t h e  acc ident  he had flown 347 h r s .  

David T. Boswell, 35, held Commercial P i l o t  C e r t i f i c a t e  No. 
2019358, wi th  a i r p l a n e  s i n g l e  and mult iengine land r a t i n g .  H i s  second- 
c l a s s  medical c e r t i f i c a t e  w a s  issued on October 25, 1977, and he was 
requi red  t o  "possess  g l a s s e s  f o r  d i s t a n t  and near  v i s i o n  while  exe rc i s ing  
t h e  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 . "  M r .  Boswell had flown 407 
h r s ,  61 h r s  of which were flown during t h e  l a s t  90 days. A t  t h e  t i m e  of 
t h e  acc iden t ,  Mr. Boswell was r ece iv ing  t r a i n i n g  i n  instrument  f l y i n g  
procedures.  

San Diego Approach Control  

M r .  Abran N. Lehman was employed by t h e  Federal  Aviat ion 
Administrat ion i n  1968. M r .  Lehman came t o  duty  a t  t h e  San Diego 
Approach Control  i n  December 1975, received h i s  f a c i l i t y  r a t i n g  i n  May 
1976. He is  a f u l l  performance l e v e l  c o n t r o l l e r  a t  t h a t  f a c i l i t y .  H i s  
second-class medical c e r t i f i c a t e  w a s  i s sued  May 24, 1978. A t  t h e  t i m e  
of t h e  acc iden t ,  M r .  Lehman w a s  working t h e  coord ina tor  pos i t i on .  

M r .  Nelson E .  Farwell  was employed by t h e  Federal  Aviat ion 
Administrat ion i n  June 1970 and was assigned t o  t h e  San Diego Approach 
Control  i n  June 1973. M r .  Farwell  rece ived  h i s  f a c i l i t y  r a t i n g  i n  
August of 1974, and is  a  f u l l  performance level c o n t r o l l e r  a t  t h e  
San Diego Approach Control  F a c i l i t y .  H i s  second-class medical c e r t i -  
f i c a t e  was i ssued  March 9, 1978. A t  t h e  t ime of t h e  a c c i d e n t ,  
M r .  Farwell  w a s  working t h e  approach c o n t r o l l e r  pos i t i on .  
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Lindbergh Fie ld  Tower 

M r .  Stephen H. Majoros was employed by t h e  Federal Aviation 
Administration i n  August 1975. He was assigned t o  t h e  Lindbergh tower 
i n  July 1976 and received h i s  f a c i l i t y  r a t i n g  In May 1976. Mr. Majoros 
is  a f u l l  performance l e v e l  c o n t r o l l e r  a t  t h e  Lindbergh tower. H i s  
second-class medical c e r t i f i c a t e  was issued December 20, 1977. A t  t h e  
t ime of t h e  accident ,  M r .  Majoros was working t h e  tower cab coordinator  
posi t ion.  

Mr. Alan M. S a v i l l e  was employed by t h e  Federal Aviation 
Administration In December 1968. M r .  S a v i l l e  was assigned t o  t h e  
Lindbergh tower i n  1974, and received h i s  f a c i l i t y  r a t i n g  on October 13, 
1974. He is  a f u l l  performance l e v e l  c o n t r o l l e r  a t  t h e  f a c i l i t y .  H i s  
second-class medical c e r t i f i c a t e  was issued January 11, 1978 and he was 
required t o  "wear cor rec t ive  lenses  f o r  d i s t a n t  v i s i o n  while flying." 
A t  t h e  t i m e  of t h e  accident ,  Mr. S a v i l l e  was working t h e  l o c a l  c o n t r o l l e r  
pos i t ion .  



APPENDIX C 

Ai rc ra f t  Information 

Boeing 727, N533PS 

A review of t h e  a i rp lane ' s  f l i g h t  logs  and maintenance records 
showed t h a t  no mechanical de f i c ienc ies  were noted f o r  September 24, 
1978. The review of t h e  maintenance records f o r  1978 disclosed no data  
which t h e  maintenance review group character ized a s  o the r  than rou t ine  
maintenance. 

The following s t a t i s t i c a l  da ta  were compiled. 

a .  Ai rc ra f t  

Tota l  Hours - 
Total  Landings - 
Last Phase Check (No. 3) - 
Hours a t  No. 3 Phase - 
Hours Since No. 3 Phase - 
b. Powerplants 

Engine No. 1 - 
S e r i a l  P655297B 
Number 

Date of June 6, 1978 
I n s t a l l a t  ion 

Tota l  Time 17,180 

24,088.3 
36,557 
September 11, 1978 
24,006.9 
81.4 

NO. 2 - NO. 3 

P656034B P649487B 

July  15, 1977 Sept. 21, 1978 

Cessna 172, N7711G 

The t o t a l  time on t h e  a i r p l a n e  was 2,993 hrs.  A review of t h e  
a i r p l a n e ' s  maintenance records shows t h a t  t h e  d a t e  of t h e  las t  annual 
inspection was January 9, 1978, when t h e  t o t a l  airframe time was 2,410 
hours. The most recent  maintenance w a s  accomplished on t h e  a i r p l a n e  on 
September 22, 1978, when airframe hours to ta led  2,987. One of t h e  items 
included was a 100-hour airframe and engine Inspection. Time flown 
s ince  t h i s  last inspection was 6 hours. 
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N7711G was equipped w i t h  a Lycoming Model 0-320-E2D rec ipro-  
c a t i n g  engine. The engine was placed i n  service i n i t i a l l y  on March 5, 
1974. The engine was overhauled on November 2, 1976, and i n s t a l l e d  i n  
N7711G on September 28, 1977. The p r o p e l l e r  was a McCauley Model DTM 
755-3. Addi t iona l  d a t a  included: 

Engine serial number L-36868-27A 
Engine t o t a l  time 3,086 hours  
Engine time s i n c e  overhaul  879 hours 
P r o p e l l e r  serial No. 726458 
P r o p e l l e r  t o t a l  t ime 2,987 hours  



APPENDIX D 

TRANSCRIPT OF A FAIRCHILD A-100 COCKPIT VOICE RECORDER 
S / N  1435 REMOVED FROM THE PSA BOEING 727 WHICH WAS INVOLVED 

IN  AN ACCIDENT AT SAN DIEGO, CALIFORNIA, ON SEPTEMBER 25, 1978 

CAM 

RDO 

- 1  

- 2  

- 3 

- 4  

- ?  

APP 

TWR 

so 

766 

207 

X X X  

ARINC 

* 

# 

( 

( (  1) 
--- 

Note: - 

LEGEND 

Cockp i t  area microphone vo ice  o r  sound source 

Radio t r ansm iss i on  from acc iden t  a i r c r a f t  

Voice i d e n t i f i e d  as Captain 

Voice i d e n t i f i e d  as F i r s t  O f f i c e r  

Voice i d e n t i f i e d  as Second O f f i c e r  

Voice i d e n t i f i e d  as o f f - du t y  PSA Capta in  

Voice u n i d e n t i f i e d  

San Diego Approach Control  

L indbergh  Tower 

PSA company r a d i o  

Other t r a f f i c  

Other t r a f f i c  

Other  t r a f f i c  

ARINC r a d i o  

U n i n t e l l i g i b l e  word 

Nonper t i  nen t  word 

Ques t i onab le  t e x t  

E d i t o r i a l  i n s e r t i o n  

Pause 

A l l  t imes  a r e  expressed i n  P a c i f i c  d a y l i g h t  t ime.  



COMMMICATIMS TO I FROM AIRCRAFT 
APPEMtIK ON UM-3 JKOOX ONLV 

TINE I 
SOURCE - CONTENT - 

AIR-GROUND COMMIUTIONS 

TIME I TIHE 1 
SOURCE 

0856:46 
CAN-4 He started himself w v  bick -- --. 

beyond th i s  new contract, ya 
see chit I mean. ya know. whit 's 
good f o r  the goose i s  ya know 

0856:48 
APP PSA one eighty-two, contact San 

Diego approach control one two 
four point three f ive 

0856:52 
RDO-1 Good day 

0856: 56 
So I s  th i s  one eighty-two or  seven 

sixty-six 

766 This i s  seven sixty-six 

So Okay I 'm sorry you depart a t  
ten oh f i v e  then 

766 Okay we're s t i l l  going to  twelve alpha 

So Yes s i r  

766 Okay and o i l  number one 

So Okay thank you 

08%:57 
XXX Six zero zulu --- 

CAM-1 Yeah 

CAM-4 Not good for the gander I n  
th is  case 

CAM-4 See what I Hem 

CAN-1 Yeah 

0857:oo 
CAM-1 I 've  been out o f  touch fo r  so 

0857:Ol long that I haven't talked to 
RDO-2 Approach PSA one eighty-two's anybody about these subjects 

out of nine f ive. descending to  i n  awhile 
seven thousand, the airport's 
i n  sight CAM-4 (Boy) i t ' s  b id  you couldn't of 

been to  that one aeetina down 
there 



COMMUNICATIONS TO 6 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 6 
SOURCE CONTENT 

0857:07 
RDO-3 San Diego one eight-two 

0857:21 
SO One eighty-two, good morning, 

s t i c k  i t  i n t o  eleven alpha one, 
c o r r e c t i o n  n ine  eighty-one, i s  
your  t u r n  ready t o  copy? 

0857:27 
RDO-3 Okay eleven alpha, we're about e i g h t  

minutes out, B i f f y  service, water 
service, soda three, co f fee  f o u r  
h o t  CUDS twelve. towels two. l i q u e r  
napkins two, sugar one, cream one, 
they need swizz le s t i cks ,  schedules 
and t h a t ' s  the  l i s t ,  and we --- 
we're going t o  need a mechanic on 
a r r i v a l  

AIR-GROUND COMMUNICATIONS 

TIME 6 
SOURCE CONTENT 

0857:06 
APP PSA one e ighty- two's  cleared 

visual approach runway two 
seven 

0857 :09 
ROO-2 Thank you, c leared v isual  approach 

two seven 

INTRA-COCKPIT 

TIME 6 
CONTENT 

0857: 06 
CAM-4 Real ly  but I'll t e l l  you, the 

guys t h a t  we know o f  are tak ing 
monev and advantaae and the one's 
who d o n ' t  p a r t i c i p a t e  are not  
going t o  get  t h e i r  money back, 
the company i s  not  going t o  
g ive  away money, they ' re  only  
going t o  g ive i t  t o  the one's 
if they ' re  forced t o  do it, 
r i g h t  

CAM-1 Yeah 

CAM-1 I c a n ' t  be l ieve  they ' re  keeping 
t h i s  ( s t i l l )  because they ' re  
(very much) in te res ted  i n  i t  

0857 :26 
CAM-4 I got  --- we go t  t h i s  l i t t l e  

t h i n g  i n  our  null  box the  o ther  
day about being a b l e  t o  s ign  
away your ah ya know, i f  
your k i l l e d ,  now that, I ' v e  seen 
t h i s  happen and before we signed 
and even before t h i s  t ransfer  
we had, you know. if you don ' t  
go t ta  c l e a r  procedure here 
procedure 

& 



COWUNICATIONS TO I FROM AIRCRAFT 
APPEARING ON CPJI-3 JACKBOX ONLY 

TIME I 

so Okay Marty, l i k e  t o  know who's f i r s t  
o u t  the re  between you and company, 
a lso  can you g ive  me the nature of  
your maintenance problem? 

I t ' s  j u s t  a forward baggage compartment 
door seal ,  i t ' s  ou t  o f  the t rack a 
l i t t l e  b i t  

Okay f i n e  thank you 

I ' m  n o t  sure who's forward here 

Okay 

I d o n ' t  know who's f i r s t  

Okay thank you 

I t h i n k  seven s i x t y - s i x  i s  f i r s t .  
we' re c leared t o  land 

AIR-GROUND COMMUNICATIONS 

TIME 1 
SOURCE CONTENT 

INTRA-COCKPIT 

TIME I 
SOURCE -- E N N  

0857:44 0857:44 
APP PSA seven s i x t y - s i x ,  t r a f f i c  w i l l  CAM-4 I n  the past so I ' m  c a l l  the 

be a Cessna one seventy-two j u s t  at torney and ask him about t h i s  
making a low approach off o f  one cause I t h i n k  i t  oughta be 
runway nine, uh, northeastbound, notarized, ah, and you have a 
contact Lindbergh tower now one signed copy too, i t  d is tu rbs  
three three p o i n t  three, have a , you know. even a f t e r  you ' re  
n ice  day 



COftUNICATlONS TO 1 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME I 
SOURCE 

AIR-GROUND COMMUNICATIONS 

TIME f 
SOURCE CONTENT 

0858:Ol 
ROO-2 Si r ,  was t h a t  PSA one eighty-two? 

0858:03 
APP No, t h a t  was f o r  the company, s i r  

0858: 05 
ROO-2 Okay 

INTRA-COCKPIT -- 
TIME t 
SOURCE CONTENT 

CAM-1 Yeah 

CAM-4 Dead. you can ' t  do nothing about 
it, you know, your wi fe i s  l e f t  
w i t h  a h e l l  o f  a. he11 o f  a 
problem, l i k e  i f  you s ign  t h a t  
th ing they put  before you and 
then ' * they g ive i t  t o  Ma i le r  
what's qonna happen t o  i t  from 
then on, you know what I mean? 

CAM-4 I have eighteen thousand do l la rs ,  
I j u s t  go t  my th ing  from. ah, got 
my informat ion from. ah. Aetna 
the o ther  day 

CAM-1 Yeah 

CAM-? That's your * 
CAM-1 I t h i n k  1 had about ten  o r  

eleven thousand d o l l a r s  

CAM-4 Yeah 

CAM-? Boy would t h a t  be n i c e  

CAM-1 The maximum i s  ten  percent - 



COMNMICATIOKS TO 1 FROM AIRCRAFT 
APPEASING OK CAM-3 JACKBOX ONLY 

TIME I 

0858:32 
ROO-3 

0858: 37 
ARINC 

0858: 50 
ARINC 

0858:55 
ARINC 

San Diego Ops, PSA f l i g h t  one eighty- 
two 

Ah, one eighty-two, th i s  i s  ARINC 
one t h i r t y  point four 

Yeah, we're out, ah, 10s Angeles 
three two diagonal three four 
airborne a t  four one, San Diego 
a t  zero nine zero f ive 

PSA one eight two San Francisco 
roger 

A l i t t l e  l a t e  but thank you 

Okay 

AIR-GROUND COMMUNICATIONS 

TIME 1 
CONTENT 

TIME 6 

0858:32 
CAM-4 

CAM-1 

CAM-? 

CAM-? 

I t  sounded 11 ke a good deal to 
me a t  that t ine 

Yeah 

Boy that i s  good, I'll t e l l  ya 
fo r  that length of t i ne  
show up 

((unidentifiable, un in te l l i -  
g ible for approximately twenty- 
f ive seconds)) 

0859:Ol 
CPN-3 Breakers checked, pressurization 

set, the airspeed and EPR bugs 

0859:OZ 
CPN-? I l i k e  that 



CUUJNICATIONS TO 6 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY AIR-GROUND COMMUNICATIONS 

TIME .4 
SOURCE CONTENT 

INTRA-COCKPIT 

TIME .4 
CONTENT 

0859: 04 
CAM-1 Twenty-four se t  l e f t  

0859:06 
CAM-2 Twenty-four two f i v e  two 

Two f i v e  two 

The a l t imeters.  instruments 

Are we there y e t ?  

J u s t  about, e igh ty -s i x  

0859:13 
CAM-1 Eighty-s ix  on l e f t  

0859:16 
CAM-3 Landing, t u r n  off l i g h t s  

0859: 17 
CAM-1 On 

0859:18 
CAM-3 Seatbel t  s ign on t o  

0859:19 
CAM-2 I t ' s o n  



CCÃ‘MICATION TO 1 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TINE I 
SOURCE - 

AIR-GROUND COMMUNICATIONS 

TIME 6 
SOURCE CONTENT 

0859:m 
APP PSA one eiahty-two. t r a f f i c  

twelve o'ciock. one mi le  
northbound 

TIME 6 
SOURCE 

0859:20 
CAM-3 

0859:21 
CAM-1 

0859:21 
CAM-2 

0859:24 
CAM-3 

INTRA-COCKPIT 

CONTENT 

Fuel, shoulder harnesses 

On the r i g h t  

Just gave my o f f  report  t o  ARINC 
and the guy star ted laughing, I 
said so I 'm a l i t t l e  l a t e  u 

al 
I 

0859: 35 
RDO-1 We're looking 

0859: 36 
CAM-1 Go ahead and give the off repor t  

from LA t o  San Oiego then 

APP PSA one eighty-two, addi t ional  
t r a f f i c ' s  ah. twelve o'clock, 
three miles j u s t  nor th  of the 
f i e l d  northeastbound, a Cessna 
one seventy-two cl imbing VFR 
out o f  one thousand four hundred 

0859:39 CAM-3 
Yeah ((sound of laughter)) 

CAM-2 Very nice 

0859:41 
CAM-3 He r e a l l y  broke up laughing 

I said so I'm l a t e  



COtUNICATIONS TO I FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 1 

0900: 15 
RDO-3 San Diego Ops, PSA one eighty-two 

i s  number two because we t r y  harder 

0900:28 
RDO-3 Did you g e t  a l l  that ,  Frank? 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

0859: 50 
ROO-2 Okay we've go t  t h a t  o ther  twelve 

0859:57 
APP Cessna seven seven one one golf,. 

San Oiego departure radar  contact, 
mainta in VFR condi t ions a t  o r  below 
three thousand f i v e  hundred, f l y  
heading zero seven zero, vector  
f i n a l  approach course 

0900: 15 
APP PSA one eighty-two, t r a f f i c ' s  a t  

twelve o 'c lock,  three mi les o u t  
of one thousand seven hundred 

0900: 22 
0 0 - 1  T r a f f i c  i n  s i g h t  

0900:23 
APP Okay. s i r ,  mainta in v isual  

separation, contact  Lindbergh 
tower one three three p o i n t  
three, have a n ice  day now 

0900:28 
RDO-1 Okay 

TIME f 
SOURCE 

0859: 48 
CAM-4 

0900:lO 
CAM-? 

INTRA-COCKPIT 

CONTENT 

Yesterday we took o f f  out  o f  San 
Francisco, we're supposed t o  go 
over t o  Bay approach, you know, 
and I switched twenty-four nine, 
I guess, and I said. Bay depar- 
t u r e  PSA f i v e  * a gal conies on 
and she says, t h i s  i s  Oakland 
tower and I sa id  oh I 'm  sor ry  
about that ,  then I hesi tated and 
then I sa id  i n  a way, I 'm n o t  
so r ry  though, ((sound o f  laugh- 
t e r ) )  t h a t  r e a l l y  broke her up I 

((Sound o f  l augh te r ) )  

Got 'em 

0900: 26 
CAM-2 Flaps two 



~ ~ U J I I I U T I ~ ~ I S  m g m a  AIRCRAFI 
APPEAR16 iM CW-3 JACKBOX ONLY 

W 40 
FXO-3 San Diego Ops, PSA f l i g h t  one eighty- 

two i s  n&r tw because we t r y  
harder 

m : 4 4  
SO lie f igured that, thank you 

0900:48 
RM-3 Did you get a l l  that. Frank? 

a 50 
SO Yeah, we got i t ,  thanks 

0900: 34 
ROO-1 Lindberah PSA one eiahtv-two 

0900: 38 
TWR PSA one eighty-two, Lindbergh tower, 

ah, t r a f f i c  twelve o'clock one mi le  
a Cessna 

m : 4 4  
ROO-I Okay, we had i t  there a minute 

ago 

W : 4 7  
lUR One eighty-two, roger 

0900: 50 
ROO-1 1 think he's pass(ed) of f  t o  

our r i g h t  

0900:41 
CAM-2 Flaps f i ve  

09OO:42 
w - 1  I s  that the one (we're) lmktm 

09W:43 
W - 2  Yeah, but I don't see him mu 



C ~ I C A T I O N S  TO 6 FRW AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 6 
SOURCE - 

AIR-GROUND CMUNICATIONS 

TIME & 

0900: 51 
TWR Yeah 

0900:53 
TtiR How f a r  are you going t o  take 

your  downwind one eighty-two 
company t r a f f i c  i s  wa i t i ng  f o r  
departure 

Ah probably about th ree  t o  four 
m i les  

Okay 

PSA two zero seven, t a x i  i n t o  
p o s i t i o n  and hold 

Two oh seven, p o s i t i o n  and ho ld  

PSA one eighty-two, c leared t o  
land  

One eighty-two's c leared t o  land 

INTRA-COCKPIT 

TIME .5 
SOURCE CONTENT 

0900: 52 
CAM-1 Me was r i g h t  over here a minute 

0900: 53 
CAM-2 Yeah 



~ I C A T I O N S  TO 6 FRCU AIRCRAFT 
APPEARING ON CAM-3 JACWOX ONLY 

xxx 

CONTENT - 
affi rmat ive  

09Ol:ll 
XXX Ah, okay do not  open the, ah, a f t  

dmr,  the a f t  s t a i r  and ah, l i s t  
coffee five, hot cups eleven. 
t w e l s  two. l iquer  napkins tw, 
peanuts, spoons, and stand by 
fo r  a second 

AIR-GROUND CWNICATIONS 

TIME 6 
SOURCE CONTENT 

TIME 6 
SOURCE CONTENT 

CAM-? 

090l:lO 
CAM 

090 l : l l  
CAM-2 

0901:13 
CAM-3 

0901 : I 4  
CAM-I 

0901 : I 5  
CAM-z 
CAM-? 

0901 :20 
CAM-4 

0901 :21 
CAM-I 

0901 : 31 
CAM-2 

0901 : 34 
CAM 

((Sound s imi la r  t o  door closing)) 

Are we clear o f  tha t  Cessna?. 

Suppose t o  be 

1 guess 

(Fi f teen) 

((sound of laughter)) 

I hope 

Oh yeah, before we turned 
dwnwind, 1 saw him about one 
o'clock, probably behind us 
ncm 

Gear down 

((Sound o f  c l i c ks  and sound 
s imi la r  t o  gear extension)) 



C W N I C A T I W S  TO & FROM AIRCMFT 
APPEARING ON CM-3 JACKBOX ONLY 

TIME 
SOURCE - - CONTENT 

0901 :42 
JXX Fuel w f l l  be eighteen, w e ' l l  

have t h a t  f u e l  onboard 

0901 : 43 
XXX What's the  nmber  going back up 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

TIME & 
SOURCE 

0951% 
CW-2 There's one underneath 

0901 : 39 
CAM-? 

0901 : 39 
CW-2 I was lookinq a t  t h a t  tnbound 

there  

0901 :42 
CAM ((Sound o f  t h m p  s i m i l a r  to 

nose gear door c los ing) )  

0901 :43 
WR PSA seven s ix ty -s i x ,  contact  

ground p o i n t  seven 

0901 : 46 
766 Roger 

0901 :45 
CAM-I Whoop! 

0901 :47 
CAM ((Sound o f  impact)) 



COWMICATIOMS TO 8 FROM AIRCIUFT 
APPEARIffi ON CAM-3 JACKWX ONLY AIR-GROUND CCWUNICATIONS 

TIME h 
CONTENT 

0901 :48 
WR PSA two oh seven, c lear f o r  

takeoff 

0901 : 50 
207 Two oh seven r o l l i n g  

0901 : 55 
RW-1 Twer  we're going down, t h i s  

i s  PSA 

TIME & 

0901 :48 
CAM-? 

0901 :49 
CAM-1 

0901 :SO 
CAM-? 

0901 :51 
CAM 

0901 :51 
CAM-1 

0901 : 52 
CAM-2 

0901 : 52 
CAM-1 

0901 : 53 
CAM-2 

CONTENT 

Easy baby, easy baby 

((Sound o f  e l ec t r i ca l  system 
reac t iva t ion  tone on voice 
recorder, sys tm  off less than 
one second)) 

What have we got here? 

I t ' s  bad 

Huh? 

Ue're h i t  man. we are h i t  

0901 : 57 
nin Okay, we ' l l  c a l l  the equipment 

f o r  you 



COMMUNICATIONS TO 6 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 6 
SOURCE 

AIR-GROUND COMMUNICATIONS 

TIME 6 
SOURCE 

0901 : 59 
RDO-1 This i s  i t  baby 

INTRA-COCKPIT 

TIME 6 
SOURCE CONTENT 

0901 :58 
CAM-? WhOO! 

0901 : 58 
CAM ((Sound of s t a l l  warning)) 

0901 : 59 
CAM-? Bob 

0902: 01 
CAM-? I I 

0902: 03 
CAM-1 Brace yourse l f  

0902:04 
CAM-? Hey baby 

0902: 04 
CAM-? Ma, I l o v e  yah 

0902: 04.5 
CAM ((Sound on cockp i t  vo ice recorder 

ceases, e l e c t r i c a l  power t o  
recorder  stops)) 
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OECREESLATERAL V~SIRILITV 

S 20 I S  10 6 5 10 15 20 2s 

DEGREES LATERAL V ISWLIN  
ZE 20 IS 10 6 7 6 10 1s m 26 

DOWN 
CALCULATED FLIOHTPATH OF C-172 ~ l d  
O S E C  TO 1BSEC PBlORTOCOlLlSION 

VISIBIUTY FROM RIGHT SEAT DESIGN EYE REFERENCE POINT 

DEOREESLATERALVISIBILITV 
25 M I S  10 6 5 10 16 Ã 15 

1 

DECREES 
UP 

r" 

9SEC.TO 10(EC.MIORTOCOLLISI 

IUTY FROM FORWARD OBSERVER SEAT 

NOTE BLACK AREAS REPRESENTOBSTRUCTED VISION 
SHADED AREAS REPRESENT MONOCULAR VISION 
CLEAR AREAS REPRESENT BINOCULAR VISION 

COCKPIT VISIBILITY - BOEING 727 L 
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VISIBILITY FROM LEFT SEAT-ALERT POSITION 

DEGREESLATERALVISIBILITY 

"LATE0 FLIGHTPATH OFC-172 FRO 
C TO IBSEC.PRiORT0  COLLISION. 

VISIBILITY FROM RIGHT SEAT-ALERT POSITION 

NOTE BLACK AREAS REPRESENTOSS'fFlUCTED VISION 
SHADED AREAS REPRESENT MOMOCULAR VISION 
CLEAR AREAS REPRESENT BINOCULAR VISION 

COCKPIT VISIBILITY - BOEING 727 
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am# 

CESSNA 172 LEFT SEAT 
IISBIUlV FIOM LEFI  SEAT - DESIGI EYE R M E N C E  POUT 

COCKPIT VISIBILITY - CESSNA 172 
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TERMINAL RADAR SERVICE AREA 
(NOT TO BE USED FOR NAVIGATION) 

SAN DIEGO, CALIFORNIA 
MIRAMAR NAS 

FIELD ELEV. 477'MSL 

SURFACE TO 8000 WITHIN 
AIRPORT CONTROL ZONE 

4000' MSL TO 8000' MSl - - TERMINAL RADAR SERVICE AREA 

80 CEILING I N  HUNDREDS OF FEET MSl 

UNDREDS OF FEET MSl 

Prepared by the Notional Oceon Survey 
ot the direction of the 

FEDERAL AVIATION ADMINISTRATIONJ 
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APPENDIX H 
0 8 s  30 
A PSA oneeighty two. traffictwelw 

o'clock, onemilenorthbound 
0901 13 
CAM 3 Suppawto h t  0859 35 

ROO 1 We're looking 
D901 14 
CAM 1 I g u m  B oa59 39 

A A ah, twelve eighty o deck, two,additional ihise miles lust tiaflic'i, 

a n h  of the field northeaitbound, a 
C 0 v e Ã  two diinhinn VFR 
out of one thousand four hiindfid 0901 21 

CAM 1 Oh y t h ,  Iwfore we turned downwind. I 
uw him about one o'clock, probably C 0859 50 

ROO 2 Okay we've sotthat o t h e r t v h  

0859 51 
A Cessna seven seven one one golf San 

oiego departure radar contact, mainlain 
VFR condHionsat 01 below ttliei thou 
sand five hundred, fly headingzers 
seven zero vector final i p p r o a c h c i u ~ ~  

0901 39 
CAM2 I w looking i t  t h t  inbound 

than 

D 0900 15 
A PSA oneeighty two traffic'sat 

twelve o'clock, three miles out 

0901 45 
CAM 1 Whoop1 

of one thousand sewn hiindfed 

E 0900 21 
CAM2 Got em 

0900 22 
ROO 1 Traffic insight 

U 0901 47 
CAM ((Sound of impactll 

0901 49 
CAM 1 Ew hiby. BKV baby 

0900 23 
AW Oksy, 58,. manmmbn vt$u&l wgamnnn 

on:, L,"dbe* towel one three t h r a  
point Three, ham a nice day "OW 

0900 28 
ROO 1 Okay 0901-51 CAM.1 

Whit ham wegot hire' 
0900 34 
ROO I Landher* PSA oneeighty twodownwind 0301 52 

CAM2 It's had 
F 0900 31 

TWR PSAone~ighty two Lmdbergh tower. 
ah, ifattic twelve o'clock 01e mole 
a c-"a 

080t 53 
CAM-2 We'd hit nun.- in hit 

0901 55 
ROO 1 Tower we're going down, thisit 

PSA 
0900 41 
CAM 2 F lus  In, 

0901 57 
TWR Ohiy,wf'll dl the niluipmnt 

for y m  

0900 43 
CAM 1 lsthat the amwe're lookingat 

0900 43 
CAM2 Yeah, hut I don't see him now 

G 0900 44 
ROO 1 Okaq,we haditlheiaa mtnuleago L 0902 114 5 

CAM ((Sound of cockpit voice recorder 
ce-, electrical pow, t o  recorder 
ilOP.11 

0900 47 
TWR Oneeighty two rowr 

H 0900 50 
ROO 1 I think he's passled1 ol f  l o  

rut m h t  

0900 51 
TWR Yeah 

0900 52 
CAM 1 He was nghi over herea minute 

a90 

0900 53 
CAM2 Yeah 

0859 51 Nl711G IUnintelltgiblel SevenSewn One One Gull IUnm 
ffilliahlel onethousind five hundred ah nonheasthound 

0900 53 
TWR How far are you going to lake your 

downwind one eighty two company 
tratloc t $  w a m g  for deponure 

0900.51 
ROO 1 Ah piohablyabout three lam 

miles 

9 0 0  01 N7711G Zeroseven i c r o  on the heading and VF'n'R below 
h e  t h u d  r e  hundred lunmtelliwblel 

0900 59 
TWR Okay 

SSW 07 
TWR PSAone eighty two,cleared to land 0900 43 N7711G OoeOne Gulf (togar 

0901 08 
ROO 1 Oneeighty two scleaiedl# 

land 

CC 0901 41 E Cessna OM One Golf tnt f ic ah m your vicinity 
1 PSA pt h i  you in tight he's descanding for 
Li"dbt* 
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