
NATIONAL 
TRANSPORTATION 
SAFETY 
BOARD 

WASHINGTON, D.C. 20594 

AIRCRAFT ACCIDENT REPORT 

PACIFIC SOUTHWEST AIRLINES, INC., 

GIBBS FLITE CENTER, INC., 
CESSNA 172, N7711G 

SAN DIEGO, CALIFORNIA 
SEPTEMBER 25, 1978 

B-727, N533PS AND 

UNITED STATES GOVERNMENT 



Ill-- 

AIR LINE PILOTS ASSOCIATION 
535 HERNDON PARKWAY Ci P.O. BOX 1169 HERNDON, VIRGINIA 22070 [703] 689-2270 

March 7, 1988 

The  H o n o r a b l e  J a m e s  E .  B u r n e t t ,  J r .  
C h a i r m a n  
N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  B o a r d  
8 0 0  I n d e p e n d e n c e  A v e n u e ,  S .  W .  
W a s h i n g t o n ,  D .  C .  2 0 5 9 4  

D e a r  Mr. B u r n e t t :  

The  Air L i n e  P i l o t s  A s s o c i a t i o n  h e r e b y  s u b m i t s  a f u r t h e r  p e t i t i o n  
f o r  r e c o n s i d e r a t i o n  o f  t h e  p r o b a b l e  c a u s e  o f  t h e  m i d - a i r  
c o l l i s i o n  i n v o l v i n g  a PSA B-727 a n d  a Cessna  1 7 2 ,  N 7 7 1 1 G ,  a t  S a n  
D i e g o  o n  S e p t e m b e r  2 5 ,  1 9 7 8 .  

T h i s  p e t i t i o n  i s  b a s e d  o n  n e w  e v i d e n c e  i n  a d d i t i o n  t o  e r r o r s  i n  
t h e  B o a r d ' s  o r i g i n a l  r e p o r t  a n d  i n  i t s  r e s p o n s e  t o  o u r  e a r l i e r  
p e t i t i o n .  The  n e w  e v i d e n c e  t o t a l l y  r e f u t e s  t h e  B o a r d ' s  
c o n t e n t i o n  t h a t  e i t h e r  c r e w m e m b e r  s a w  t h e  C e s s n a  1 7 2  s o m e t i m e  
p r i o r  t o  t h e  c o l l i s i o n ,  s u b s e q u e n t l y  l o s t  s i g h t  o f  i t ,  a n d  t h e n  
f a i l e d  t o  i n f o r m  t h e  c o n t r o l l e r  o f  t h i s .  

I t  s h o u l d  b e  r e m e m b e r e d  t h a t  when t h e  B o a r d  p r e p a r e d  i t s  o r i g i n a l  
r e p o r t ,  t h e  B o a r d  d i d  n o t  know t h a t  a n o t h e r  C e s s n a  ( a  C e s s n a  1 5 0 )  
h a d  b e e n  i n  t h e  v i c i n i t y  o f  t h e  c o l l i s i o n .  On t h a t  b a s i s ,  t h e r e  
was s o m e  v a l i d i t y  t o  t h e  c o n c l u s i o n  t h a t  t h e  PSA 1 8 2  crew s a w  
C e s s n a  1 7 2 ,  N7711G. s i n c e  t h e  C V R  t r a n s c r i p t  r e f e r s  t o  a s i g h t i n g  
o f  a C e s s n a .  B u t  t h e  d i s c o v e r y  o f  t h e  Cessna  1 5 0  w h i c h  w a s  a l s o  
i n  t h e  v i c i n i t y  o f  t h e  c o l l i s i o n  a n d  w a s  w i t h i n  a h a l f  m i l e  o f  
t h e  PSA 1 8 2  a i r p l a n e  a t  o n e  t i m e  a n d  t h e  s u b j e c t  o f  a t r a f f i c  
a d v i s o r y  r e q u i r e s  a r e - e x a m i n a t i o n  o f  a l l  o f  t h e  B o a r d ' s  
a s s u m p t i o n s  w h i c h  w e n t  i n t o  t h e  o r i g i n a l  r e p o r t .  

N e w  e v i d e n c e  f r o m  a s t u d y  c o n d u c t e d  b y  M I T ,  t o g e t h e r  w i t h  
c o n c l u s i o n s  a d o p t e d  b y  t h e  B o a r d  i n  t h e  W i n g s  West m i d - a i r  
c o l l i s i o n  w h i c h  o c c u r r e d  n e a r  S a n  L u i s  O b i s p o ,  w i l l  c o n c l u s i v e l y  
s h o w  t h a t  t h e  Cessna  1 7 2 ,  N 7 7 1 1 G ,  a t  t h e  t i m e  t h e  crew 
a c k n o w l e d g e d  s i g h t i n g  t r a f f i c ,  w o u l d  h a v e  b e e n  b e l o w  t h e  
" p h y s i o l o g i c a l  d e t e c t i o n  t h r e s h o l d "  a d o p t e d  b y  t h e  B o a r d  a n d  
c o n f i r m e d  by  e x p e r i m e n t a l  d a t a .  When t h e  c o n t r o l l e r  g a v e  a 
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t r a f f i c  a d v i s o r y  a n d  t h e  c r e w  a c k n o w l e d g e d  s i g h t i n g  a n  a i r c r a f t ,  
t h e  s u b t e n d e d  a n g l e  o f  N7717G was s u b s t a n t i a l l y  b e l o w  t h e  0 . 2  
d e g r e e s  d e t e r m i n e d  b y  t h e  B o a r d  t o  b e  t h e  m i n i m u m  d e t e c t i o n  
a n g l e .  T h e r e f o r e ,  b y  t h e  B o a r d ' s  own c r i t e r i o n ,  t h e  PSA c rew 
c o u l d  n c t  h a v e  s e e n  t h e  C e s s n a  1 7 2  a t  t h a t  t i m e  o r  e a r l i e r .  
F u r t h e r m o r e ,  n o  t r a f f i c  was s i g h t e d  b y  t h e  c rew s u b s e q u e n t  t o  
t h a t  t i m e .  

We t h e r e f o r e  a s k  t h a t  t h e  B o a r d  o n c e  a g a i n  r e v i e w  o u r  e a r l i e r  
p e t i t i o n ,  b e a r i n g  i n  m i n d  t h a t  t h e  a c c i d e n t  c o u l d  n o t  h a v e  
o c c u r r e d  a s  t h e  B o a r d ' s  r e p o r t  s t a t e d  b e c a u s e  t h e  p h y s i o l o g i c a l  
l i m i t a t i o n s  o f  t h e  h u m a n  e y e  w o u l d  h a v e  p r e v e n t e d  t h e  crew from 
s i g h t i n g  t h e '  Cessna  1 7 2  w h e n  t h e  B o a r d  s a i d  i t  d i d .  

'We a r e  c o n f i d e n t  t h a t  a n  o b j e c t i v e  r e v i e w  o f  a l l  t h e  e v i d e n c e - i n  
t h i s  c a s e  w i l l  e x o n e r a t e  t h e  P S A  c rew a n d  s h o w  t h e  t r u e  c a u s e  o f  
t h i s  a c c i d e n t  t o  b e  t h e  k n o w n  d e f i c i e n c i e s  o f  t h e  s e e - a n d - a v o i d  
c o n c e p t  f o r  m a i n t a i n i n g  a i r c r a f t  s e p a r a t i o n .  T h i s  p a r t i c ~ l a r  
d e f i c i e n c y  o c c u r s  o n  a n  a l m o s t  d a i l y  b a s i s  i n  t h a t  a c k n o w L e d g e d  
t r a f f i c  s u b s e q u e n t l y  t u r r , s  o u t  t o  b e  a d i f f e r e n t  a i r c r a f t  t h a n  
t h a t  p o i n t e d  o u t  b y  t h e  c o n t r o l l e r .  F a i l u r e  i n  t h e  p a s t  t o  
r e c o g n i z e  t h a t ,  f r o m  a p h y s i o l o g i c a l  s t a n d p o i n t ,  p i l o t s  c a n n o t  
a l w a y s  s e e  o t h e r  a i s z r a f t  h a s  r e s u l t e d  i n  a d e l a y  i n  i m p l e m e n t i n g  
t h e  t e c h n o l o g y  n e c e s s a r y  t o  p r e v e n t  m i d - a i r  c o l l i s i o n s .  T h e  
d o a r d ' s  r e c e n t  c o n c l u s i o n s  i n  t h e  A e r o m e x i c o  DC-9 a c c i d e n t  a t  
C e r t - i t o s ,  C a l i f o r n i a ,  h a s  g i v e n  r e n e w e d  i m p e t u s  t o  t h e  p o s s i b l e  
solutions t o  t h i s  p r o b l e m .  T h e  Board's a n a l y s i s  i n  t h a t  a c c i d e n t  
s h o u l d  b e  a p p l i e d  t o  t h e  PSA case. 

O n c e  a g a i n ,  t o  p r e c l u d e  a n y  m i s u n d e r s t a n d i n g s  r e g a r d i n g  w h a t  t h e  
e v i d e n c e  i s  a n d  w h a t  i t  m e a n s ,  w e  r e q u e s t  t h a t  A L P A  r e p r e s e n -  
t a t i v e s  b e  a l l o w e d  t o  m a k e  a n  o r a l  p r e s e n t a t i o n  t o  t h e  B o a r d .  

S i n c e r e l y ,  

\ATQ.% 
H e n r y  A .  D u f f y ,  P r e s i d e n t  



TABLE OF CONTENTS 

Page 

1 . 
1.1 
1 . 2  
1 . 3  
1.4 
1 . 5  
1 . 6  
1.7 
1.8 
1 . 9  
1.10 
1.11 
.. 1 . 1 2  
1.13 
1 .14  
1 .15  
1 .16  
1 .16 .1  
1 .16 .2  
1 .16 .3  
1.17 
1 . 1 7 . 1  
1.17.2 

1.17.3 
1.17.4 
1.17 .5  
1.17.6 
2 . 
2.1 
3 . 
3.1 
3.2 
4 . 
5 . 

Synops is  . . . . . . . . . . . . . . . . . . . . . .  1 
F a c t u a l  I n f o r m a t i o n  . . . . . . . . . . . . . . . .  2 
H i s t o r y  of t h e  F l i g h t s  . . . . . . . . . . . . . . .  2 
I n j u r i e s  t o  P e r s o n s  . . . . . . . . . . . . . . . .  5 
Damage t o  A i r c r a f t  . . . . . . . . . . . . . . . . .  5 
Other  Damage . . . . . . . . . . . . . . . . . . . .  5 
P e r s o n n e l  I n f o r m a t i o n  . . . . . . . . . . . . . . .  5 
A i r c r a f t  I n f o r m a t i o n  . . . . . . . . . . . . . . . .  5 
M e t e o r o l o g i c a l  I n f o r m a t i o n  . . . . . . . . . . . . .  6 
Aids t o  Naviga t ion  . . . . . . . . . . . . . . . . .  6 
Communications . . . . . . . . . . . . . . . . . . .  6 
Aerodrome I n f o r m a t i o n  . . . . . . . . . . . . . . .  6 
F l i g h t  Recorders  . . . . . . . . . . . . . . . . . .  7 
Wreckage and Impact I n f o r m a t i o n  . . . . . . . . . .  8 
Medical and P a t h o l o g i c a l  I n f o r m a t i o n  . . . . . . . .  10 
F i r e  . . . . . . . . . . . . . . . . . . . . . . . .  10 
S u r v i v a l  Aspec ts  . . . . . . . . . . . . . . . . . .  10 
Tests and Research . . . . . . . . . . . . . . . . .  10 
Study of Photographs . . . . . . . . . . . . . . . .  10 
P r o b a b l e  Ground Track P l o t  . . . . . . . . . . . . .  1 2  
Cockpi t  V i s i b i l i t y  Study . . . . . . . . . . . . . .  1 2  
Other  I n f o r m a t i o n  . . . . . . . . . . . . . . . . .  13 
A i r  T r a f f i c  Cont ro l  Procedures  . . . . . . . . . . .  13 

Area . . . . . . . . . . . . . . . . . . . . . . .  15 
C o n f l i c t  A l e r t  System and Procedures  . . . . . . . .  18 
P i l o t  R e s p o n s i b i l i t i e s  . . . . . . . . . . . . . . .  20 

Other  A i r c r a f t  I n  The Lindbergh F i e l d  Area . . . . .  22 
A n a l y s i s  and Conclusions . . . . . . . . . . . . . .  24 

F i n d i n g s  . . . . . . . . . . . . . . . . . . . . . .  35 
P r o b a b l e  Cause . . . . . . . . . . . . . . . . . . .  36 
S a f e t y  Recommendations . . . . . . . . . . . . . . .  37 
Appendixes . . . . . . . . . . . . . . . . . . . . .  

A i r  T r a f f i c  C o n t r o l  Procedures  i n  t h e  San Diego 

Boeing 727 Hydraul ic  Systems and F l i g h t  Cont ro l  . . .  21 

A n a l y s i s  . . . . . . . . . . . . . . . . . . . . . .  24 
Conclus ions  . . . . . . . . . . . . . . . . . . . .  35 

Appendix A . I n v e s t i g a t i o n  and Hearing . . e . 45 
Appendix B . Personnel  I n f o r m a t i o n  . . . . . .  46 
Appendix C . A i r c r a f t  I n f o r m a t i o n  . . . . . . .  49 
Appendix D . Cockpit  Voice Recorder T r a n s c r i p t  . 51  
Appendix E . Cockpit  V i s i b i l i t y  Study . . . . .  66 
Appendix F . San Diego Terminal Radar S e r v i c e  

Area . . . . . . . . . . . . . .  69 
Appendix C, . F l i g h t  Data Recorder T r a n s c r i p t  . 71 
Appendix H . Ground Tracks  P l o t  . . . . . . . .  73 



TECHNICAL REPORT DOCUMENTATION PAGE 
1 .  Repor t  No. I 2.Government Access ion  No. 1 3 . R e c i p i e n t ' s  C a t a l o g  No. 

NTSB-AAK- 79-5 1 '- Tit le and Subtitle 
P a c i f i c  Southwest A i r l i n e s ,  I n c .  , Boeing 727-214, 
N533PS, and Gibbs F l i t e  Center ,  I n c . ,  Cessna 1 7 2 ,  

A i r c r a f t  Accident  Report  5 .Repor t  Da te  

6 . P e r f o r m i n g  O r g a n i z a t i o n  
A p r i l  20, 1979 

9 .  P e r f o r m i n g  O r g a n i z a t i o n  Name and Address 

Nat iona l  T r a n s p o r t a t i o n  S a f e t y  Board 
Bureau of  Ac-cident I n v e s t i g a t i o n  
Washington, D . C .  20594 

12 .Sponsor ing  Agency Name and Address 

NATIONAL TRANSPORTATION SAFETY BOARD 
Washington, D. C. 20594 

Repor t  No. 

10.Work U n i t  No. 

1 1 . C o n t r a c t  o r  Gran t  No. 

13.Type o f  Repor t  and 
P e r i o d  Covered 

2503F 

A i r c r a f t  Accident  Report  

1b.Sponsor ing  Agency Code 

September 25, 1978 

15.Supp lementary  Notes  

21.No. o f  Pages 

1 6 . A b s t r a c t  
F l i g h t  182,  a Eoeing 727-214, and a Gibbs F l i t e  Center ,  I n c . ,  Cessna 172,  c o l l i d e d  
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i n c l u d i n g  t h o s e  on b o t h  a i r c r a f t  w e r e  k i l l e d ;  7 persons  on t h e  ground w e r e  k i l l e d ;  
and 9 p e r s o n s  on t h e  ground w e r e  i n j u r e d .  
d e s t r o y e d .  

t h e  San Diego approach  c o n t r o l .  
I t s  f l i g h t c r e w  had r e p o r t e d  s i g h t i n g  t h e  Cessna and w a s  c l e a r e d  by t h e  approach 
c o n t r o l l e r  t o  m a i n t a i n  v i s u a l  s e p a r a t i o n  and t o  c o n t a c t  t h e  Lindbergh tower.  
Upon c o n t a c t i n g  t h e  tower,  F l i g h t  182 w a s  a g a i n  advised  of t h e  Cessna ' s  p o s i t i o n .  
The f l i g h t c r e w  d i d  n o t  have t h e  Cessna i n  s i g h t .  They thought  t h e y  had passed i t  
and cont inued  t h e i r  approach.  

t h e  a c c i d e n t  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  comply w i t h  t h e  
p r o v i s i o n s  of a maintain-visual-separation c l e a r a n c e ,  i n c l u d i n g  t h e  requi rement  
t o  inform t h e  c o n t r o l l e r  when t h e y  no l o n g e r  had t h e  o t h e r  a i r c r a f t  i n  s i g h t .  

About 0901:47, September 25, 1978, P a c i f i c  Southwest A i r l i n e s ,  Inc .  , 

Twenty-two d w e l l i n g s  w e r e  damaged o r  
The weather  w a s  c lear ,  and t h e  v i s i b i l i t y  w a s  10 m i l e s .  

The Cessna w a s  c l imbing  on a n o r t h e a s t  heading and w a s  i n  r a d i o  c o n t a c t  w i t h  
F l i g h t  1 8 2  w a s  on a v i s u a l  approach t o  runway 2 7 .  

The a i r c r a f t  c o l l i d e d  n e a r  2 ,600 f t  m.s.1. 
The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board de te rmines  t h a t  t h e  probable  c a u s e  of 
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e i  Lcct w h i c l r  a u t l i o r i z t d  the cant ro1 l c r s  t o  iise v isu ; l l  separation 
procedures t o  separa te  t w o  ;i i r c r n r t  (in p o t e n t i a l  1 y c o n f l  i c t i r i ) :  
t r a c k s  w h e n  t l i r .  c a p < i l ) i l i t y  was ; iva i la l i l t~  to prov i d c >  c l i t  11er 1 ,itc>r;il 
or v e r t  ic.1 1 radar s e p n r a  t i o n  L o  c i t l i c r  a i r v r n f  L .  
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SYNOPSIS 

About 0901:47 P . s . ~ . ,  September 25, 1978, P a c i f i c  Southwest 
A i r l i n e s ,  I n c . ,  F l i g h t  182 ,  a Boeing 727-214, and a Gibbs F l i t e  Center ,  
I n c . ,  Cessna 172 c o l l i d e d  i n  m i d a i r  about  3 n a u t i c a l  m i l e s  n o r t h e a s t  of 
Lindbergh F i e l d ,  San Diego, C a l i f o r n i a .  

The Cessna w a s  under  t h e  c o n t r o l  of San Diego approach c o n t r o l  
and w a s  c l imbing  on a n o r t h e a s t  heading.  F l i g h t  182 w a s  making a v i s u a l  
approach  t o  runway 27 a t  Lindbergh F i e l d  and had been a d v i s e d  of t h e  
l o c a t i o n  of t h e  Cessna by t h e  approach c o n t r o l l e r .  The f l i g h t c r e w  t o l d  
t h e  approach  c o n t r o l l e r  t h a t  t h e y  had t h e  t r a f f i c  i n  s i g h t  and w e r e  
i n s t r u c t e d  t o  m a i n t a i n  v i s u a l  s e p a r a t i o n  from t h e  Cessna and t o  c o n t a c t  
t h e  Lindbergh Tower. F l i g h t  182 c o n t a c t e d  t h e  tower on i t s  downwind l e g  
and w a s  a g a i n  a d v i s e d  of t h e  Cessna ' s  p o s i t i o n .  The f l i g h t c r e w  d i d  n o t  
have t h e  Cessna i n  s i g h t ,  t h e y  thought  t h e y  had passed it and cont inued  
t h e  approach.  The a i r c r a f t  c o l l i d e d  n e a r  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 w e r e  
k i l l e d ;  135 p e r s o n s  on board t h e  Boeing 727 w e r e  k i l l e d ;  7 persons  on 
t h e  ground w e r e  k i l l e d ;  and 9 persons  on t h e  ground were i n j u r e d .  
Twenty-two d w e l l i n g s  w e r e  damaged o r  d e s t r o y e d .  
and t h e  v i s i b i l i t y  w a s  10  m i l e s .  

The weather  w a s  c lear ,  

The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board d e t e r m i n e s  t h a t  t h e  
,probable  c a u s e  of t h e  a c c i d e n t  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  1 8 2  t o  comply w i t h  t h e  p r o v i s i o n s  of  a m a i n t a i n - v i s u a l - s e p a r a t i o n  
c l e a r a n c e ,  i n c l u d i n g  t h e  requi rement  t o  inform t h e  c o n t r o l l e r  when t h e y  
no l o n g e r  had t h e  o t h e r  a i r c r a f t  i n  s i g h t .  

C o n t r i b u t i n g  t o  t h e  a c c i d e n t  were t h e  a i r  t r a f f i c  c o n t r o l  
p r o c e d u r e s  i n  e f f e c t  which a u t h o r i z e d  t h e  c o n t r o l l e r s  t o  u s e  v i s u a l  
s e p a r a t i o n  procedures  t o  s e p a r a t e  two a i r c r a f t  on p o t e n t i a l l y  c o n f l i c t i n g  
t r a c k s  when t h e  c a p a b i l i t y  w a s  a v a i l a b l e  t o  p r o v i d e  e i t h e r  l a t e r a l  o r  
v e r t i c a l  r a d a r  s e p a r a t i o n  t o  e i t h e r  a i r c r a f t .  
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1. FACTUAL INFORMATION 

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

About 0816 P . s . t .  1/ on September 25, 1978, a Gibbs F l i t e  
Center  Cessna 172, N7711G, d e p a r t e d  Montgomery F i e l d ,  C a l i f o r n i a ,  on an  
i n s t r u m e n t  t r a i n i n g  f l i g h t .  S i n c e  t h e  f l i g h t  w a s  t o  b e  conducted i n  
v i s u a l  m e t e o r o l o g i c a l  c o n d i t i o n s ,  no f l i g h t  p l a n  w a s  f i l e d  and none w a s  
r e q u i r e d .  A f l i g h t  i n s t r u c t o r  occupied t h e  r i g h t  seat ,  and a n o t h e r  
c e r t i f i c a t e d  p i l o t ,  who w a s  r e c e i v i n g  ins t rument  t r a i n i n g ,  occupied the 
l e f t  seat. 

The Cessna proceeded t o  Lindbergh F i e l d ,  where two p r a c t i c e  
ILS approaches  t o  runway 9 w e r e  flown. 
c a l m ,  runway 27 was t h e  act ive runway a t  Lindbergh. 
ended a second approach and began a cl imbout  t o  t h e  n o r t h e a s t ;  a t  
0859:01, t h e  Lindbergh tower l o c a l  c o n t r o l l e r  c l e a r e d  t h e  Cessna p i l o t  
t o  m a i n t a i n  VFR c o n d i t i o n s  and t o  c o n t a c t  San Diego approach  c o n t r o l .  

Although t h e  r e p o r t e d  wind w a s  
About 0857, N7711G 

A t  0859:50, t h e  Cessna p i l o t  c o n t a c t e d  San Diego approach 
c o n t r o l  and s t a t e d  t h a t  he w a s  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 was-in r a d a r  c o n t a c t  and i n s t r u c t e d  
him t o  m a i n t a i n  VFR c o n d i t i o n s  a t  o r  below 3,500 f t  and t o  f l y  a heading 
o f  070".  The Cessna p i l o t  acknowledged and r e p e a t e d  t h e  c o n t r o l l e r ' s  
i n s t r u c t i o n .  

P a c i f i c  Southwest A i r l i n e s ,  I n c . ,  F l i g h t  1 8 2  w a s  a r e g u l a r l y  
scheduled  passenger  f l i g h t  between Sacramento and San Diego, C a l i f o r n i a ,  
w i t h  a n  i n t e r m e d i a t e  s t o p  i n  Los  Angeles,  C a l i f o r n i a .  The f l i g h t  
d e p a r t e d  Los Angeles a t  0834 on an  IFR f l i g h t  p l a n  w i t h  128 p a s s e n g e r s  
and a crew of 7 on board.  
Company p e r s o n n e l  f a m i l i a r  w i t h  t h e  p i l o t s '  v o i c e s  i d e n t i f i e d  t h e  c a p t a i n  
a s  t h e  person  conduct ing  a lmost  a l l  air-to-ground communications. 
c o c k p i t  v o i c e  r e c o r d e r  (CVR) e s t a b l i s h e d  t h e  f a c t  t h a t  a deadheading 
company p i l o t  occupied t h e  forward o b s e r v e r  seat i n  t h e  c o c k p i t .  

The f i r s t  o f f i c e r  w a s  f l y i n g  t h e  a i r c r a f t .  

The 

A t  0853:19, F l i g h t  1 8 2  r e p o r t e d  t o  San Diego approach c o n t r o l  
a t  11,000 f t  and was c l e a r e d  t o  descend t o  7,000 f t .  A t  0857, F l i g h t  
182  r e p o r t e d  t h a t  it w a s  l e a v i n g  9,500 f t  f o r  7,000 f t  and that t h e  
a i r p o r t  w a s  i n  s i g h t .  The approach c o n t r o l l e r  c l e a r e d  t h e  f l i g h t  f o r  a 
v i s u a l  approach  3 1  t o  runway 27; F l i g h t  182 acknowledged and r e p e a t e d  
t h e  approach c l e a r a n c e .  

1/ A l l  times h e r e i n  are  P a c i f i c  s t a n d a r d  based on t h e  24-hour c lock.  - 

2 /  A l l  a l t i t u d e s  h e r e i n  a r e  mean sea leve l  u n l e s s  o t h e r w i s e  s p e c i f i e d .  - 

- 3 /  An approach wherein a n  a i r c r a f t  on a n  IFR f l i g h t  p l a n  o p e r a t i n g  i n  VFR 
c o n d i t i o n s  under  c o n t r o l  of a n  ATC f a c i l i t y  and having a n  ATC a u t h o r i -  
z a t i o n  may proceed t o  t h e  a i r p o r t  of d e s i g n a t i o n  i n  VFR c o n d i t i o n s .  



A t  0859:28, t h e  approach  c o n t r o l l e r  a d v i s e d  F l i g h t  182 t h a t  
t h e r e  w a s  " t r a f f i c  ( a t )  t w e l v e  o ' c l o c k ,  one  m i l e ,  northbound." F i v e  
seconds la ter  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  a d v i s e d  F l i g h t  182,  "Addi- 
t i o n a l  t r a f f i c ' s  t w e l v e  o ' c l o c k ,  t h r e e  m i l e s ,  j u s t  n o r t h  of t h e  f i e l d ,  
nor theas tbound,  a Cessna one  seventy-two c l imbing  VFR o u t  of one thousand 
f o u r  hundred." According t o  t h e  CVR, a t  0859:50, t h e  c o p i l o t  responded,  
"Okay, we've g o t  t h a t  o t h e r  twelve." 

A t  0900:15, a b o u t  1 5  sec a f t e r  i n s t r u c t i n g  t h e  Cessna p i l o t  t o  
m a i n t a i n  VFR a t  o r  below 3,500 f t  and t o  f l y  070° ,  t h e  approach  c o n t r o l l e r  
a d v i s e d  F l i g h t  1 8 2  t h a t  " t r a f f i c ' s  a t  twelve o ' c l o c k ,  t h r e e  m i l e s ,  o u t  
of  one thousand seven  hundred." A t  0900:21, t h e  f i r s t  o f f i c e r  s a i d ,  
"Got  em", and 1 sec later t h e  c a p t a i n  informed t h e  c o n t r o l l e r ,  " T r a f f i c  
i n  s i g h t . "  

A t  0900:23, t h e  approach  c o n t r o l l e r  c l e a r e d  F l i g h t  182 t o  
"main ta in  v i s u a l  s e p a r a t i o n , "  and t o  c o n t a c t  Lindbergh tower.  A t  
0900:28 F l i g h t  182 answered, "Okay," and 3 sec la ter  t h e  approach  
c o n t r o l l e r  a d v i s e d  t h e  Cessna p i l o t  t h a t  t h e r e  w a s  " t r a f f i c  a t  s i x  
o ' c l o c k ,  two m i l e s ,  eas tbound;  a PSA j e t  inbound t o  Lindbergh,  o u t  of 
t h r e e  thousand two hundred, h a s  you i n  s i g h t . "  The Cessna p i l o t  acknow- 
l e d g e d ,  "One one g o l f ,  r o g e r . "  

A t  0900:34, F l i g h t  182  r e p o r t e d  t o  Lindbergh tower t h a t  t h e y  
w e r e  on t h e  downwind l e g  f o r  landing .  The tower acknowledged t h e  
t r a n s m i s s i o n  and informed F l i g h t  182 t h a t  t h e r e  w a s  " t r a f f i c ,  twelve 
o ' c l o c k ,  one m i l e ,  a Cessna." 

A t  O9OO:41, t h e  f i r s t  o f f i c e r  c a l l e d  f o r  5' f l a p s ,  and t h e  
c a p t a i n  asked,  "Is t h a t  t h e  one  (we're)  l o o k i n g  a t?"  The f i r s t  o f f i c e r  
answered, "Yeah, b u t  I d o n ' t  see him now." According t o  t h e  CVR, a t  
0900:44, F l i g h 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, w e  had it  t h e r e  a 
minute  ago," and 6 sec la ter ,  "I t h i n k  h e ' s  p a s s ( e d )  o f f  t o  our  r i g h t . "  
The l o c a l  c o n t r o l l e r  acknowledged t h e  t r a n s m i s s i o n .  (According t o  t h e  
ATC t r a n s c r i p t  t h e  0900:5O t r a n s m i s s i o n  w a s  " t h i n k  h e ' s  p a s s i n g  o f f  t o  
o u r  r i g h 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  h e  h e a r d ,  "he ' s  
p a s s i n g  o f f  t o  o u r  r i g h t . " )  

The CVR showed t h a t  F l i g h t  1 8 2 ' s  f l i g h t c r e w  c o n t i n u e d  t o  d i s -  
c u s s  t h e  l o c a t i o n  of t h e  t r a f f i c .  A t  0900:52, t h e  c a p t a i n  s a i d ,  "He w a s  
r i g h t  o v e r  t h e r e  a m i n u t e  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  c a p t a i n  t o l d  t h e  l o c a l  c o n t r o l l e r  how 
f a r  t h e y  were going t o  extend t h e i r  downwind l e g ,  t h e  f i r s t  o f f i c e r  
a s k e d ,  "Are w e  c l e a r  of t h a t  Cessna?" The f l i g h t  e n g i n e e r  s a i d ,  "Suppose 
t o  be"; t h e  c a p t a i n  s a i d ,  "I guess";  and t h e  forward jumpseat occupant  
s a i d ,  "I hope." 
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A t  0901:21, t h e  c a p t a i n  s a i d  "Oh yeah, b e f o r e  w e  tu rned  
downwind, L s a w  him about  one o ' c l o c k ,  probably behind LIS now." 

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

A t  0901:38, t h e  f i r s t  officer s a i d ,  "l'lierc's one i indcrneath,"  
and  tlicm, 1 sec. l a t e r ,  lie s a i d ,  "1 was looking  a t  t h a t  inbound there." 

A t  0901 : 2 8 ,  t h e  corifl i c t  a ler t  warning began i n  t hc  S a n  Diego 
Appro.'ch Cont ro l  F a c i l  i t y ,  i n d i c a t i n g  t o  the c o n t r o l l e r s  t h a t  the  
p r e d i c t e d  J-1 i g h t p a  t h s  of ~1 i g h t  1 8 2  and tlie Cessna would e n t e r  tlicx 
compute r ' s  prescribed warning parameters .  A t  0901 : 4 7 ,  t h e  approach 
c u i i t r o l l c r  a d v i s e d  t h e  Cessna p i l o t  o f  " t r a f f i c  i n  your v i c i n i t y ,  ;I PSA 
j e t  lias you i n  s i g h t ,  h e ' s  descending f o r  Lindbergh." Tlie t r a n s m i s s i o n  
was not Liclmowledged. T h e  appro;tch c o n t r o l l e r  d i d  n o t  inform Lindbergh 
tower of tlic c o n f l i c t  a1 e r t  i n v o l v i n g  F l i g h t  1 8 2  and  the Cessiia, because 
he b e l i e v e d  !:I i g h t  182's f l i g h t c r e w  had t h c ~  Cessna i n  s i g h t .  The air- 
c r a f t  c o l l i d e d  a t  0901 : 4 7 .  

According t o  t h e  w i t n e s s e s ,  liotli a i r c r a f t  w e r e  procc)etlirig in 
,in e a s t e r l y  d i r e c t i o n  before the c o l l i s i o n .  F l i g h t  1 8 2  w a s  clescc.nclirig 
and  o v e r t a k i n g  t h e  Cessna, which w a s  c l imbing  in ;I wing l e v e l  a t t i t t i d e .  
, J u s t  before  irnpact, F l i g h t  182 banked t o  t h e  r i g h t  s l i g h t l y ,  and tlie 
Ce::sn,i p i tc l icd noseup and c o l l i d e d  w i t h  t h e  r i g h t  wing of P'1 ight 1 8 2 .  
'['Ire Ccssna broke rip immediately and exploded. Segments of fragmcntrtl 
wreckige  Fc. I I from t h e  r ig l i t  wing and cwpt'nnage of T'1 igh t  182. 

F I  i g h t  182 began a sha l low r i g h t  descending t u r n ,  1 eav ing  a 
t r a i l  o t  vaporlikca s u b s t a n c e  from t h e  r i g h t  wing. A b r i g h t  orange  f i r e  
e r u p t e d  i n  t h e  v i c i n i t y  of t h e  r i g h t  wing arid i n c r e a s e d  i n  i n t e n s i t y  a s  
t h e  a i r c r a f t  dciscended. The a i r c r a f t  remaincd i n  a r i g h t  t u r n ,  and b o t h  
t h e  bank and 1 ) i t r t i  angles i n c r e a s e d  dtirink; the d e s c e n t  t o  about  50" a t  
impact . 

B o t h  a i r c r a f t  w e r e  d e s t r o y e d  by t h e  c o l l i s i o n ,  in-f Light and 
pos t impact  f i r e s ,  and impact.  T h r e  w c r c  no s u r v i v o r s .  Seven persons  
on t h e  ground w e r e  k i l l e d ,  and 22 d w e l l i n g s  w e r e  damaged o r  clestroycd. 

T h e  a i r c r a f t  c rashed  d u r i n g  d a y l i g h t  hours ,  into a r e s i d e n t i a l  
area about  '3 m i l e s  n o r t h e a s t  of Lindbergh  F i e l d .  The c o o r d i n a t e s  of t h e  
wreckage s i tcs  w e r e  32"  45'N, 117" 08'W. S e i s m o l o g i c a l  d a t a  recorded  at 
t h e  Museum of N a t u r a l  H i s t o r y ,  San Diego, C a l i f o r n i a ,  showed that t h e  
i n - f l i g h t  e x p l o s i o n  and ground impact occur red  a t  0901 : 4 7 . 9  and 0902 : 07,  
r c s p e c t  i v t l y .  
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1.2 I n j u r i e s  t o  P e r s o n s  

I n j u r i e s  C r e w  P a s  seng er s O t h e r s  

Fa t a l  9 y 128 
S e r i o u s  0 0 
Minor/None 0 0 

1/ I n c l u d e s  p e r s o n s  on b o t h  a i r c r a f t .  - 

1.3  

1.4 

1.5 

p e r s o n n e l  

7 
0 
9 

Damage t o  A i r c r a f t  

Both a i r c r a f t  w e r e  d e s t r o y e d .  

Other  Damage 

Twenty-two d w e l l i n g s  w e r e  e i t h e r  d e s t r o y e d  o r  damaged. 

P e r s o n n e l  Informat ion  

A l l  f l i g h t c r e w  p e r s o n n e l  on b o t h  a i r c r a f t  and c o n t r o l l e r  
w e r e  q u a l i f i e d .  The c a b i n  crew p e r s o n n e l  on F l i g h t  182 w e r e  

q u a l i f i e d .  (See Appendix B . )  The Lindbergh tower l o c a l  c o n t r o l l e r ' s  
second-c lass  medica l  c e r t i f i c a t e  r e q u i r e d  him t o  "wear  c o r r e c t i v e  l e n s e s  
f o r  d i s t a n t  v i s i o n  w h i l e  f l y i n g . "  The wording w a s  i n c o r r e c t  and should 
have s t a t e d  t h a t  " t h e  h o l d e r  s h a l l  w e a r  c o r r e c t i n g  g l a s s e s  w h i l e  exer- 
c i s i n g  t h e  p r i v i l e g e s  of h i s  a i r m a n ' s  c e r t i f i c a t e . "  H e  w a s  n o t  wearing 
h i s  g l a s s e s  a t  t h e  t i m e  of t h e  a c c i d e n t ;  h i s  u n c o r r e c t e d  d i s t a n t  v i s u a l  
a c u i t y  f o r  b o t h  e y e s  w a s  20/25. 
r e q u i r e m e n t s  f o r  "airmen o t h e r  t h a n  f l i g h t c r e w  members," and 14 CFR 
6 5 . l ( a )  d e s i g n a t e s  a i r  t r a f f i c  c o n t r o l  tower o p e r a t o r s  as airmen s u b j e c t  
t o  t h e s e  r e q u i r e m e n t s ;  14 CFR 65.33(d) r e q u i r e s  a c o n t r o l  tower o p e r a t o r  
t o  "Hold a t  least  a second-c lass  medica l  c e r t i f i c a t e . .  . . I '  

14 CFR 65 c o n t a i n s  t h e  c e r t i f i c a t i o n  

1 . 6  A i r c r a f t  I n f o r m a t i o n  

F l i g h t  182, a Boeing 727-214, N533PS, w a s  owned and o p e r a t e d  
by P a c i f i c  Southwest A i r l i n e s ,  h c .  The a i r c r a f t  w a s  w i t h i n  p r e s c r i b e d  
weight  and b a l a n c e  l i m i t a t i o n s  f o r  t h e  f l i g h t .  
j e t - A  f u e l  on board on t a k e o f f  from Los  Angeles,  C a l i f o r n i a .  
Appendix C.) 

There w e r e  14,998 l b s  of  
(See 

The Cessna 172M, N7711G, w a s  owned and o p e r a t e d  by Gibbs F l i t e  
Center ,  I n c .  The a i r c r a f t  w a s  w i t h i n  p r e s c r i b e d  weight  and b a l a n c e  
limits f o r  t h e  f l i g h t  and had about  42 g a l l o n s  of 80-octane g a s o l i n e  on 
board a t  t a k e o f f .  Except f o r  a mustard-colored s t r i p e  on each  s i d e  of 
t h e  f u s e l a g e ,  t h e  a i r c r a f t  w a s  p a i n t e d  whi te .  
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1.7 Meteor0 I o g i c a l  I n f o r m a t i o n  _ _  ___-_ 

At t h e  t ime of t h e  a c c i d e n t ,  t h e  weather  i n  the San Diego area 
w a s  c l e a r .  7'1ie s u r f a c e  o b s e r v a t i o n s  a t  Lindbergh F i e l d  w e r e  n s  follows: 

0855, r e c o r d :  C l e a r ,  v i s i b i l  ity--10 m i ,  temperature--85"F, 
dewpo i r i t  --57 " I:, winds c a l m ,  a l t i m e t e r  set  t ing--2 9.85 inIIg , 
smoky o f  fs t lore .  

0907,  l o c a l :  C l e a r ,  v i s i b i l i t y - - 1 0  m i ,  t empc~ature- -85"F,  
dewpoint-- 57 OF, winds c a l m ,  altimeter sett  ing--19.8 5 inl-lg , __-__-I_ 

smoky of f-shore, a i r c r a f t  mishap. 

A t  0902,  a t  Lindbergh F i e l d ' s  l a t i t u d e  and l o n g i t u d e  t h e  s u n ' s  
e l e v a t i o n  and azimuth w e r e  28.6" and 1 1 1 . 8 O ,  r e s p e c t i v e l y .  

A i d s  t o  Naviga t ion  
~ _ I ~  

1.8  

Not a p p l i c a b l e  

(kmmunicat i o n s  _ _  1 . 9  

There were no known communications m a l f u n c t i o n s .  

1.. 1 0  Aerodrome l n f o r m a t i o n  __ ~ ~ _ _  - 

1.indbcrgh F i e l d  i s  l o c a t e d  3 miles nor thwes t  o f  downtown 
San Diego, L i l i f o r n i a ,  and it  i s  served  by two runways--9/27 and 13/31. 
Runway 9/27 is 9 , 4 0 0  f t  long and 200 f t  wide; t h e r e  i s  a n  TLS approach 
t o  runway 9.  

Two o t h e r  a i r f i e l d s  a re  l o c a t e d  w i t h i n  7 m i l e s  of 1,indbergh 
F i e l d ;  Nor th  I s l and  Naval A i r  S t a t i u n  (NAS) i s  2 m i l e s  s o u t h ,  and 
Montgomery 1: i e l d  i s  6.4 miles n o r t h - n o r t h e a s t  . 
a i r p o r t  i s  surrounded by an a i r p o r t  t r a f f i c  area whic-h, by r e g u l a t i o n ,  
is  'I. . . t h a t  a i r s p a c e  w i t h i n  a h o r i z o n t a l  d i s t a n c e  of 5 s t a t u t e  m i l e s  
from t h e  g e o g r a p h i c a l  c e n t e r  of any a i r p o r t  a t  which a c o n t r o l  tower i s  
o p e r a t i n g ,  ex tending  from t h e  s u r f a c e  up t o ,  but  n o t  i n c l u d i n g ,  an  
a l t i t u d e  o i  '3,000 f t  above t h e  e l e v a t i o n  of t h e  a i r p o r t . "  
t h e  proximi ty  of Lindbergh and Montgomery F i e l d s ,  t h e i r  a i r p o r t  t r a f f i c  
a r e a s  o v e r l a p  n o r t h  of Lindbergh F i e l d .  

(See Appendix F. ) Each 

13ecause of 

(See Appendix tl.) 

F e d e r a l  r e g u l a t i o n s  govern o p e r a t i o n s  i n  and around t h e s e  
a r e a s .  P e r t i n e n t  s e c t i o n s  of t h e s e  r e g u l a t i o n s  are: 

14 CFK 91.85(b) Unless  o t h e r w i s e  a u t h o r i z e d  o r  r e q u i r e d  by ATC, 
no p e r s o n  may o p e r a t e  a n  a i r c r a f t  w i t h i n  a n  a i r p o r t  t r a f f i c  area 
except  f o r  t h e  purpose of l a n d i n g  a t ,  o r  t a k i n g  o f f  from, a n  
a i r p o r t  w i t h i n  t h a t  area. .  . . 
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1 4  CFR 91.87(b) No person  may, w i t h i n  a n  a i r p o r t  t r a f f i c  area, 
o p e r a t e  a n  a i rc raf t  t o ,  from o r  on a n  a i r p o r t  having a c o n t r o l  
tower o p e r a t e d  by t h e  United States  u n l e s s  two way r a d i o  commu- 
n i c a t i o n s  a r e  main ta ined  between t h a t  a i r c ra f t  and t h e  c o n t r o l  
tower.  

Between 0858 and 0905, Lindbergh tower w a s  i n  r a d i o  c o n t a c t  
w i t h  s i x  a i r b o r n e  a i r c r a f t :  F l i g h t  182 and Cessna N7711G; P a c i f i c  
Southwest A i r l i n e s  (PSA) F l i g h t  766  which landed about  0901:OO; PSA 
F l i g h t  207 which t o o k  o f f  a t  0901:47; a Coast Guard h e l i c o p t e r  which 
l e f t  Brown F i e l d  a t  0904:25; and a Cessna 401, N3.2080, which w a s  f l y i n g  
between G a t t o  and Sargo I n t e r s e c t i o n s - - 5  t o  10 nmi w e s t  of Lindbergh 
F i e l d .  

There are several o t h e r  a i r f i e l d s  w i t h i n  a 20 nmi-radius  of 
Lindbergh F i e l d .  (See  Appendix F.)  

1.11 F1 i g h t  Recorders  

The Cessna w a s  n o t  equipped w i t h  any  r e c o r d e r s  and none were 
r e q u i r e d .  

F l i g h t  182 w a s  equipped w i t h  a Sundstrand FA-542 f l i g h t  d a t a  
r e c o r d e r  (FDR), serial  N o .  3729. The o u t e r  case w a s  i n t a c t  w i t h  mechani- 
c a l  damage t o  t h e  r i g h t  s i d e  of t h e  rear s e c t i o n .  The e n t i r e  u n i t  had 
been s u b j e c t e d  t o  f i r e  and extreme hea t .  Examination of t h e  p e r t i n e n t  
p o r t i o n  o f  m e t a l  f o i l  r e c o r d i n g  medium d i s c l o s e d  t h a t  i t s  s u r f a c e  w a s  
covered  c o m p l e t e l y  w i t h  heavy c r u s t e d  d e p o s i t s .  Repeated chemical  and 
u l t r a s o n i c  c l e a n i n g s  f i n a l l y  removed s u f f i c i e n t  d e p o s i t s  t o  permi t  t h e  
e n t i r e  r e c o r d  of a l t i t u d e ,  i n d i c a t e d  a i r s p e e d ,  and magnet ic  heading t o  
b e  seen.  However, t h e  traces c o n t a i n i n g  minute  marks, v e r t i c a l  a c c e l e r a -  
t i o n ,  and r a d i o  t r a n s m i s s i o n  i n d i c a t i o n s  were n o t  v i s i b l e  o v e r  t h e  l a s t  
4 min of t h e  f l i g h t .  T h i s  c o n d i t i o n  c r e a t e d  a problem s i n c e  t h e  minute  
marks w e r e  n o t  a v a i l a b l e  f o r  t iming  t h e  f o i l  movement p r e c i s e l y ,  and t h e  
l a c k  of  r a d i o  t r a n s m i s s i o n  i n d i c a t i o n s  made c o r r e l a t i o n  of t h e  FDR w i t h  
t h e  CVR more d i f f i c u l t .  

A r e a d o u t  w a s  made of t h e  las t  4 min of  t h e  a l t i t u d e ,  i n d i -  
c a t e d  a i r s p e e d ,  and magnet ic  heading traces. (See  Appendix G . )  Timing 
of  t h i s  r e a d o u t  w a s  done by measuring s p a c i n g  of  t h e  t h e  e i g h t  1-min 
marks v i s i b l e  on t h e  f o i l  and u s i n g  t h e i r  a v e r a g e  s p a c i n g  t o  d e t e r m i n e  a 
t i m e  i n t e r v a l  c o n s t a n t  f o r  t h e  l a s t  4 min of t h e  r e a d o u t .  

F l i g h t  182 w a s  equipped w i t h  a F a i r c h i l d  A-100 CVR, s e r i a l  No .  
1435. The r e c o r d e r  w a s  damaged s e v e r e l y  and had been s u b j e c t e d  t o  
i n t e n s e  h e a t .  D e s p i t e  t h i s ,  t h e  CVR y i e l d e d  a n  e x c e l l e n t  t a p e ,  t h e  l a s t  
5 min of  which w a s  t r a n s c r i b e d .  
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A t  0 9 0 1 : 4 7 ,  a c runching  sound w a s  recorded  and d i s t u r b a n c e s  i n  
t h e  a i r c r a f t  e lec t r ica l  system were d e t e c t e d  on an  unused r a d i o  channel  
i n  t h e  CVR. Therefore ,  0901:47 w a s  f i x e d  as  t h e  t i m e  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  r e c o r d e r  ended a t  0 9 0 2 : 0 4 . 5 ,  o r  about  2 . 5  scx 
b e f o r e  t h e  ground impact w a s  recorded  on t h e  seismograph. 

The CVR a l s o  d i s c l o s e d  several remarks which w e r e  a t t r i b u r e d  
t o  a n  u n i d e n t i f i e d  v o i c e .  The S a f e t y  Board could  n o t  de te rmine  whether 
t h i s  u n i d e n t i f i e d  v o i c e  w a s  t h e  v o i c e  of one of t h e  p r e v i o u s l y  i d e n t i f i e d  
c o c k p i t  occupants ,  o r  i f  t h e r e  w a s  a f i f t h  person  i n  t h e  c o c k p i t .  

A s  F l i g h t  1 8 2  descended i n t o  t h e  t e r m i n a l  area, t h e  dead- 
heading company crewmember engaged t h e  capta in  i n  c o n v e r s a t i o n  over  a 
s u b j e c t  t h a t  w a s  n o t  r e l a t e d  t o  t h e  conduct of t h e  f l i g h t ;  however, the 
c o n v e r s a t i o n  ceased  a t  0900:10, about  5 sec b e f o r e  t h e  approach c o n t r o l l e r  
p o i n t e d  o u t  t h e  Cessna t o  t h e  c r e w  f o r  t h e  second t i m e .  
o n l y  t h e  t h r e e  pr imary f l i g h t c r e w  members t a l k e d ,  and a l l  c o n v e r s a t i o n  
w a s  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 .  
w a s  s t i l l  involved w i t h  t r a n s m i t t i n g  i n f o r m a t i o n  t o  t h e  company's 
San Diego o p e r a t i o n s  r a d i o  s t a t i o n  u n t i l  4 sec b e f o r e  t h e  c o l l i s i o n .  
(See Appendix D.  ) 

T h e r e a f t e r ,  

The f l i g h t  engineer  

1.12 Wreckage and Impact I n f o r m a t i o n  

F l i g h t  1 8 2  c rashed  on a heading of about  200" i n  a r i g h t  wing- 
l o w ,  nosedown a t t i t u d e .  
c o l l i s i o n  and f e l l  t o  t h e  ground i n  s e v e r a l  p i e c e s .  

The Cessna 172 w a s  damaged e x t e n s i v e l y  by t h e  

The Roeing 727's f u s e l a g e  w a s  damaged s e v e r e l y  by ground 
impact.  
w a s  c o l l a p s e d  a lmost  comple te ly  and fragmented;  major p o r t i o n s  of i t  
w e r e  consumed by ground f i r e .  

The f u s e l a g e  s t r u c t u r e  from t h e  c o c k p i t  t o  t h e  a i r s t a i r  compartment 

The l e f t  wing had been s u b j e c t e d  t o  severe ground impact 
f o r c e s  and ground f i r e .  A s e c t i o n  of wing w a s  i d e n t i f i e d  from wing 
s t a t i o n  (WS) 301 t o  WS 601, i n c l u d i n g  the outboard s e c t i o n  of t h e  
N o .  4 l e a d i n g  edge s l a t  and t h e  No. 3 l e a d i n g  edge s l a t .  These slats 
w e r e  i n  t h e  extended p o s i t i o n .  The t h r e e  f l i g h t  s p o i l e r  p a n e l s  w e r e  
i n t a c t ,  a t t a c h e d  t o  t h e  wing, and i n  t h e  r e t r a c t e d  p o s i t i o n .  

The r i g h t  wing was fragmented comple te ly  by ground impact.  
Almost a l l  of t h e  i d e n t i f i a b l e  p i e c e s  of wing s t r u c t u r e  had been damaged 
by e i t h e r  i n - € l i g h t  o r  post impact  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  € l a p s  w e r e  
i n  t h e  15" p o s i t i o n  a t  impact. 

The empennage, h o r i z o n t a l  and ver t ica l  s t a b i l i z e r s ,  and rudder  
assembly w e r e  damaged s e v e r e l y  by ground impact and ground f i r e .  
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A l l  t h r e e  eng ines  had s e p a r a t e d  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 t a g e  f a n  
b l a d e s  of t h e  Nos. 1 and 3 eng ines ,  which w e r e  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  b l a d e s  on t h e  f a n  and f r o n t  compressor 
s e c t i o n s  of a l l  t h r e e  eng ines  w e r e  bent  o r  broken i n  t h e  d i r e c t i o n  
o p p o s i t e  t o  compressor r o t a t i o n .  Metal s p l a t t e r  had adhered t o  t h e  rear 
p o r t i o n s  of t h e  combustion chambers, t h e  combustion chamber o u t l e t s '  
i n n e r  and o u t e r  d u c t s ,  and t h e  concave s i d e  of t h e  f i r s t  s t a g e  t u r b i n e  
n o z z l e  gu ide  vanes .  The eng ines '  t u r b i n e  s e c t i o n s  showed evidence  of 
r o t a t i o n a l  rubbing  between t h e  b l a d e s  and t h e  t u r b i n e  c a s e s ,  and some 
low p r e s s u r e  t u r b i n e  b l a d e s  w e r e  bent  i n  t h e  o p p o s i t e  d i r e c t i o n  t o  
t u r b i n e  r o t a t i o n .  There  was no ev idence  of f o r e i g n  o b j e c t  i n g e s t i o n  i n  
t h e  eng ine  f a n  or  compressor s e c t i o n s .  

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  
t a n k ,  t h e  major p o r t i o n  of t h e  Cessna ' s  wreckage f e l l  t o  t h e  ground 
about  3 , 5 0 0  f t  no r thwes t  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  w a s  bent  t o  t h e  l e f t  and had 
The rudder  had s e p a r a t e d  from t h e  s t a b i -  s e p a r a t e d  from t h e  empennage. 

l i z e r  and w a s  ben t  i n  t h e  same manner as  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  f u s e l a g e  from t h e  l e f t  c a b i n  door-  
p o s t  t o  t h e  empennage w a s  c rushed  downward, and beginning  a t  t h e  l e a d i n g  
edge of t h e  h o r i z o n t a l  s t a b i l i z e r ,  t h e  f u s e l a g e  w a s  buckled upward 
s e v e r  e l  y . 

Various  p i e c e s  of t h e  Boeing 7 2 7 ' s  r i g h t  wing Kruger l e a d i n g  
edge f l a p  system w e r e  recovered  i n  t h e  Cessna wreckage, 
p a r t s  of t h e  Nos. 5 and 6 f l a p s ,  and t h e  forward end of t h e  No. 5 f l a p  
a c t u a t o r  w i t h  t h e  p i s t o n  and a t t achmen t  b r a c k e t  assembly a t t a c h e d .  
These p i e c e s  w e r e  n o t  damaged by f i r e .  

These inc luded  

The Cessna ' s  l e f t  wing f u e l  t a n k  w a s  recovered  a t  t h e  Boeing 
7 2 7 ' s  wreckage s i te .  
p o r t i o n  w a s  c rushed .  

Half of t h e  t a n k  w a s  mi s s ing  and t h e  remaining 

The Cessna eng ine  and p r o p e l l e r  s e p a r a t e d  from t h e  a i r c r a f t .  
Al though t h e  p r o p e l l e r  remained a t t a c h e d  t o  t h e  eng ine ,  p o r t i o n s  of each  
b l a d e  s e c t i o n  had been t o r n  o f f .  The sepa ra t ed  p o r t i o n  of t h e  r i g h t  
p r o p e l l e r  b l a d e  was found. 
t h r e e  s m a l l  c o n t a c t  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 i n .  i n  d i ame te r  and 1 / 2  in .  deep w i t h i n  t h e  f r a c t u r e  area. 

The l e a d i n g  edge of t h e  b l a d e  s e c t i o n  had 

A s e c t i o n  of t h e  Boeing 7 2 7 ' s  r i g h t  wing No. 5 l e a d i n g  edge 
f l a p  assembly w a s  i d e n t i f i e d .  A 5-in,  p o r t i o n  of t h e  f l a p  a c t u a t o r ' s  
forward end, i n c l u d i n g  t h e  p i s t o n  rod assembly,  was s t i l l  a t t a c h e d  t o  
t h e  s e c t i o n .  The f l a p  a c t u a t o r  rod assembly w a s  i n  t h e  extended p o s i t i o n  
and bent  abou t  75" inboard  nea r  t h e  a c t u a t o r .  A small p i e c e  of t h e  
l e a d i n g  edge of t h e  Cessna ' s  p r o p e l l e r  b l a d e  was lodged between t h e  
p i s t o n  rod  and t h e  a c t u a t o r  end. . 
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1.13  Medical and P a t h o l o g i c a l  Informat ion  

A review of t h e  a u t o p s i e s  and t o x i c o l o g i c  examinat ions  of t h e  
f l i g h t c r e w s  of b o t h  a i r c r a f t  d i s c l o s e d  no ev idence  of p r e - e x i s t i n g  
p h y s i o l o g i c a l  problems which could have a f f e c t e d  t h e i r  performance. 

I .14 F i r e  

T h e  Cessna w a s  s u b j e c t e d  t o  i n - f l i g h t  c o l l i s i o n  f i r e .  F l i g h t  
1 8 2  w a s  s u b j e c t e d  t o  both  i n - f l i g h t  f i r e  and severe ground f i r e .  

1.15 S u r v i v a l  A s D e c t s  

This a c c i d e n t  w a s  n o t  s u r v i v a b l e .  

1 . 1 6  T e s t s  and Research 

1.16.1 Study of Photographs 

Enlargements of two p o s t c o l l i s i o n  photographs w e r e  used t o  t r y  
t o  de te rmine  t h e  Boeing 7 2 7 ' s  f l i g h t  c o n t r o l  d i sp lacements  and t h e  
c o n d i t i o n  of i t s  f u e l  and h y d r a u l i c  systems d u r i n g  t h e  l a t t e r  p o r t i o n s  
of the f l i g h t .  (See F i g u r e s  1 and 2 . )  

The r i g h t  wing, as  shown i n  F igure  2,  w a s  s t u d i e d .  The examina- 
t i o n  r e v e a l e d  t h a t  t h e  Nos. 5 and 6 l e a d i n g  edge f l a p s  w e r e  m i s s i n g ,  a 
p o r t i o n  o f  t h e  No .  5 l e a d i n g  edge slat  w a s  m i s s i n g ,  and a l a r g e  p o r t i o n  
o f  t h e  wing ' s  l e a d i n g  edge back t o  about  t h e  f r o n t  s p a r  w a s  pee led  o f f  
t h e  a i r c r a f t .  

Hydraul ic  t u b i n g  from b o t h  t h e  System A and t h e  s tandby 
h y d r a u l i c  systems w a s  r o u t e d  t o  t h e  l e a d i n g  edge d e v i c e s  forward of t h e  
f r o n t  s p a r .  It w a s  n o t  p o s s i b l e  t o  de te rmine  from t h e  photographs i f  
t h e  t u b e s  w e r e  broken o r  f l a t t e n e d .  The B h y d r a u l i c  sys tem's  t u b i n g  w a s  
l o c a t e d  j u s t  a f t  of t h e  rear s p a r  of t h e  wing. Because t h e  e x t e n t  of 
damage t h a t  could have e x i s t e d  i n  t h a t  area could not  b e  determined,  t h e  
s t a t u s  of t h e  t u b i n g  could n o t  be determined.  

Fue l  l i n e s  from t h e  f u e l  pumps t o  t h e  f u e l  p r e s s u r e  s e n s o r s  
w e r e  l o c a t e d  immediately behind t h e  l e a d i n g  edge f l a p s .  These l i n e s  
c o n t a i n  f u e l  under p r e s s u r e  and,  i f  se.:ered, would s p r a y  f u e l  o u t  a s  
l o n g  as  t h e  f u e l  pumps w e r e  o p e r a t i n g .  Because of  f i r e  which covered 
t h e  a f t  s e c t i o n  of t h e  wing i n  t h e  area of t h e  inboard a i l e r o n ,  i t  w a s  
n o t  p o s s i b l e  t o  a s c e r t a i n  whether any of t h e  s u r f a c e s  i n  t h a t  area w e r e  
miss ing .  

Except f o r  t h e  upper  and lower r u d d e r s ,  which were c e n t e r e d  i n  
t h e  f i r s t  photograph and p o s i t i o n e d  10' l e f t :  i n  t h e  second, t h e  d e f l e c t i o n s  
of  t h e  o t h e r  c o n t r o l  s u r f a c e s  i n  b o t h  p i c t u r e s  w e r e  t h e  same. The l e f t  
wing f l i g h t  s p o i l e r s  w e r e  f u l l  up; t h e  l e f t  wing a i l e r o n s  w e r e  f u l l  up; 
t h e  r i g h t  wing outboard  a i l e r o n  w a s  down; t h e  e l e v a t o r s  w e r e  a lmost  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  15"; and t h e  l e a d i n g  edge 
d e v i c e s  w e r e  extended f u l l y .  
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F i g u r e  1. Flight 182  after c o l l i d i n g  w i t h  t h e  Cessna.  

F i g u r e  2.  F l i g h t  1 8 2  descending.  (Photo t a k e n  a f t e r  F i g u r e  1) 

Photographs: Copyright 1978. Hans Wendt. 
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1.16.2 P r o b a b l e  Ground Track P l o t  

Data from t h e  FDR r e a d o u t ,  CVR, and RTC communications t r a n -  
s c r i p t s ,  D-log p l o t  i n f o r m a t i o n  from t h e  T,os Angeles A i r  Route T r a f f i c  
C o n t r o l  Center  (ARTCC), Cessna 172 performance d a t a ,  and s e i s m o l o g i c a l  
d a t a  w e r e  used t o  r e c o n s t r u c t  t h e  probable  ground t r a c k s  of F l i g h t  1 8 2  
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 d a t a  w a s  achieved 
by matching i d e n t i f i a b l e  a b e r r a t i o n s  of t h e  FDR's a l t i t u d e ,  a i r s p e e d ,  
and heading traces w i t h  s i m i l a r  e v e n t s  on t h e  CVR. (See Appendix H . )  

The ground t r a c k s  showed t h a t  F l i g h t  1 8 2  o v e r f l e w  t h e  Mission 
Bay (MZB) VORTAC, t u r n e d  l e f t  t o  a heading of about  090", and main ta ined  
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  t i m e  of c o l l i s i o n ,  t h e  a l t i -  
t u d e  t race  w a s  about  2,600 f t .  The t r a c k  showed t h a t  F l i g h t  182  f l e w  
about  4 .2  m i l e s  s o u t h  of Plontgomery F i e l d .  The ground t r a c k s  showed 
t h a t  t h e  Cessna t u r n e d  t o  t h e  n o r t h e a s t  j u s t  w e s t  of TAndbergh F i e l d  and 
main ta ined  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 main ta ined  t h a t  
approximate heading u n t i l  t h e  c o l l i s i o n .  

1.16.3 Cockpi t  v i s i b i l i t y  Study 

The c o c k p i t  v i s i b i l i t y  s t u d y  w a s  based on a series of photo- 
g r a p h s  t a k e n  w i t h  a b i n o c u l a r  camera mounted w i t h i n  t h e  c o c k p i t  of a 
Boeing 727-200 series a i r c r a f t  a t  t h e  d e s i g n  e y e  r e f e r e n c e  p o i n t s  f o r  
t h e  p i l o t  and c o p i l o t  seats and a t  a n  a r b i t r a r y  eye  p o s i t i o n  f'or t h e  
o b s e r v e r  seat .  S i m i l a r  photographs w e r e  t aken  from i n s i d e  t h e  c o c k p i t  
of a Cessna 172 w i t h  t h e  camera mounted a t  t h e  p i l o t ' s  d e s i g n  eye  r e f e r e n c e  
p o i n t .  Another set of photographs was produced f o r  t h e  Roeing 727 w i t h  
t h e  camera mounted 5 i n s .  forward of t h e  p i l o t s '  normal d e s i g n  eye  
r e f e r e n c e  p o i n t s  and r e p r e s e n t s  a p i l o t  l e a n i n g  forward 5 i n s .  t o  s e a r c h  
f o r  a n  a i r b o r n e  t a r g e t .  T h i s  p o s i t i o n  w a s  c a l l e d  t h e  a l e r t  p o s i t i o n .  
S i n c e  t h e  e x a c t  p o s i t i o n  of t h e  f l i g h t  e n g i n e e r ' s  seat d u r i n g  t h i s  p a r t  
o f  € l i g h t  could  n o t  be de te rmined ,  b i n o c u l a r  photographs w e r e  n o t  made 
f o r  h i s  p o s i t i o n .  

The photographs show a panoramic view of t h e  window c o n f i g u r a -  
t i o n  as s e e n  by t h e  crewmember as he r o t a t e s  h i s  head from one  extreme 
s i d e  t o  t h e  o t h e r .  V i s i b i l i t y  from t h e  r i g h t  c o c k p i t  seat w a s  s imula ted  
by r e v e r s i n g  t h e  n e g a t i v e  of t h e  photograph t a k e n  from t h e  l e f t  c o c k p i t  
s e a t .  
superimposed o v e r  t h e  photographs.  
which r e p r e s e n t  t h e  c a l c u l a t e d  l o c a t i o n  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  windshie ld  from 170  sec t o  10 sec b e f o r e  t h e  c o l l i s i o n  
The points--which are numbered from 1 t o  17--were p l o t t e d  a t  10-sec 
i n t e r v a l s .  The p l o t t e d  t a r g e t  p o i n t s  t a k e  i n t o  account  t h e  heading,  
p i t c h  a n g l e ,  and bank a n g l e  of t h e  viewing a i r c r a f t .  

A g r i d  of h o r i z o n t a l  and v e r t i c a l  l i n e s  i n  5" increments  was 
Each photograph c o n t a i n s  17 p o i n t s  

(See Appendix E.) 
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The photographs t a k e n  from t h e  c a p t a i n ' 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 a lmost  c e n t e r e d  on their 
w i n d s h i e l d s  from 170 sec t o  90 sec b e f o r e  t h e  c o l l i s i o n ,  and t h e r e a f t e r  
i t  w a s  p o s i t i o n e d  on t h e  lower p o r t i o n  of t h e  windshie ld  j u s t  above t h e  
windshie ld  wipers .  Movement t o  t h e  a l e r t  p o s i t i o n  e l e v a t e d  t h e  p o s i t i o n  
o f  t h e  Cessna t a r g e t s  d u r i n g  t h e  l a s t  8 0  sec s l i g h t l y .  The view from 
t h e  o b s e r v e r ' s  seat 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 h idden  by t h e  c a p t a i n ' s  head and s h o u l d e r s  and a i r c r a f t  
s t r u c t u r e .  

The photographs  t a k e n  from t h e  Cessna showed t h a t  a t  90 see 
b e f o r e  t h e  c o l l i s i o n  F l i g h t  182 would have been p o s i t i o n e d  on t h e  upper  
p o r t i o n  of t h e  l e f t  door  window f o r  about  10  sec. The remainder  of t h e  
time i t  w a s  h idden  behind t h e  c o c k p i t ' s  c e i l i n g  s t r u c t u r e .  

The Roeing 727-200 series i s  equipped w i t h  a d e s i g n  e y e  
r e f e r e n c e  p o i n t  l o c a t o r  on t h e  p o s t  between t h e  two w i n d s h i e l d s  t o  
p r o v i d e  guidance  t o  b o t h  p i l o t s  i n  a d j u s t i n g  t h e i r  seats so t h a t  t h e i r  
e y e s  are  n e a r  t h e  d e s i g n  e y e  r e f e r e n c e  p o i n t .  The d e v i c e  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 a n g u l a r  arrangement ,  two of which w i l l  be  a l i g n e d  
when each  p i l o t ' s  e y e s  are  n e a r  t h e  d e s i g n  e y e  r e f e r e n c e  p o i n t .  Several 
members on t h e  S a f e t y  B o a r d ' 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 a d j u s t e d  t h e  seat u s i n g  t h e  l o c a t o r  d e v i c e  u n t i l ,  
i n  t h e i r  judgment,  t h e i r  e y e s  were a t  t h e  d e s i g n  e y e  r e f e r e n c e  p o i n t .  
Each s u b j e c t  r e p o r t e d  t h a t ,  wi.th t h e i r  seat so a d j u s t e d ,  t h e  g l a r e s h i e l d  
d i d  n o t  mask o r  i n t e r f e r e  w i t h  t h e i r  view of t h e  ins t rument  p a n e l  d i s p l a y s .  

F e d e r a l  and company r e g u l a t i o n s  do n o t  r e q u i r e  p i l o t s  t o  
a d j u s t  t h e i r  seats so as t o  p o s i t i o n  t h e i r  e y e s  a t  t h e  d e s i g n  e y e  
r e f e r e n c e  p o i n t .  The c h i e f  p i l o t  of PSA t e s t i f i e d  t h a t  h e  and o t h e r  
company p i l o t s  are n o 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  r u d d e r  p e d a l s  and 
e l e v a t o r  column t o  t h e i r  s t o p s ,  o r  see t h e  e n t i r e  ins t rument  pane l  when 
t h e  p i l o t ' s  seat is  p o s i t i o n e d  t o  p l a c e  t h e i r  e y e s  a t  t h e  d e s i g n  e y e  
r e f e r e n c e  p o i n t .  I n  o r d e r  f o r  him t o  o b t a i n  f u l l  u s e  of t h e  c o n t r o l s  
and f u l l  v i s i b i l i t y  of t h e  i n s t r u m e n t s ,  i t  w a s  n e c e s s a r y  t o  move h i s  
seat  s l i g h t l y  a f t .  H e  al-so 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  p o s i t i o n  h i s  seat ts p l a c e  h i s  e y e s  a t  t h e  d e s i g n  eye  r e f e r e n c e  
p o i n t ,  and t h e n  move it  a s  l i t t l e  as p o s s i b l e  t o  s c a n  a l l  h i s  i n s t r u m e n t s  
and have f u l l  d i sp lacement  of  t h e  a i r c r a f t  c o n t r o l s .  
t h e  seat movement t o  a c h i e v e  t h i s  w a s  "probably no more t h a n  1 i n c h  
a f t . "  However, o t h e r  company p i l o t s  s t a t e d  t h a t  t h e  seat had t o  be 
moved b o t h  a f t  and down. 

According to  him 

1 . 1 7  Other  I n f o r m a t i o n  

1 . 1 7 . 1  A i r  T r a f f i c  Cont ro l  Procedures  

Recommended procedures  f o r  t h e  c o n t r o l  of a i r  t r a f f i c  are 
c o n t a i n e d  i n  t h e  A i r  T r a f f i c  Cont ro l  Handbook 7110.658. A l l  handbook 
p a r a g r a p h s  c i t e d  h e r e i n  w e r e  in  e f f e c t  a t  t h e  t i m e  of the a c c i d e n t .  
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S a f e t y  a d v i s o r i e s  based on c o n f l i c t i n g  t r a f f i c  a re  c o n t a i n e d  
i n  paragraph  33, which r e q u i r e s  t h e  c o n t r o l l e r  t o  i s s u e  a s a f e t y  a d v i s o r y  
t o  a n  a i r c r a f t  under  h i s  c o n t r o l  i f  h e  is  aware t h e  a i r c r a f t  is  i n  
u n s a f e  proximi ty  t o  o t h e r  u n c o n t r o l l e d  a i r c r a f t .  
d i s c o n t i n u e  t h e  i s s u a n c e  of  f u r t h e r  a d v i s o r i e s  i f  t h e  p i l o t  informs him 
t h a t  h e  i s  t a k i n g  a c t i o n  t o  c o r r e c t  t h e  s i t u a t i o n  "or has the o t h e r  
a i r c r a f t  i n  s i g h t .  ' I  Paragraph  33b states : 

The c o n t r o l l e r  may 

"Aircraf  t c o n f l i c t  advisory--Immediately i s s u e  a n  a d v i s o r y  t o  
a n  a i r c r a f t  under your c o n t r o l  i f  you a re  aware of a n  a i r c r a f t  
t h a t  i s  n o t  under your c o n t r o l  a t  an  a l t i t u d e  which, i n  your 
judgment, p l a c e s  b o t h  a i r c r a f t  i n  u n s a f e  p r o x i m i t y  t o  each 
o t h e r .  With t h e  a d v i s o r y ,  o f f e r  t h e  p i l o t  a n  a l t e r n a t e  c o u r s e  
of a c t i o n  when f e a s i b l e . "  

T h e  paragraph  c o n t a i n s  t h r e e  examples of recommended terminology f o r  
t h i s  a d v i s o r y .  
t h e  a i r c r a f t  t o  a new heading o r  c lear  it t o  a new a l t i t u d e ,  o r  both.  

A l l  t h e  examples r e q u i r e  t h e  c o n t r o l l e r  t o  e i t h e r  v e c t o r  

Paragraph  490 s ta tes  t h a t  " a i r c r a f t  may be s e p a r a t e d  by v i s u a l  
means when o t h e r  approved s e p a r a t i o n  i s  a s s u r e d  b e f o r e  and a f t e r  t h e  
a p p l i c a t i o n  of v i s u a l  s e p a r a t i o n . "  Paragraph  490a p e r m i t s  t h e  a p p l i c a -  
t i o n  of v i s u a l  s e p a r a t i o n  w i t h i n  t h e  t e r m i n a l  area provided.  

"(1) You are i n  communication w i t h  a t  least  one of t h e  
a i r c r a f t  involved ,  and, 
You see t h e  a i r c r a f t  and m a i n t a i n  v i s u a l  s e p a r a t i o n  
between them o r ,  

t o  m a i n t a i n  v i s u a l  s e p a r a t i o n  from it. I f  t h e  a i r c r a f t  
are  on converging c o u r s e s ,  inform t h e  o t h e r  a i r c r a f t  
t h a t  v i s u a l  s e p a r a t i o n  i s  being a p p l i e d . "  

( 2 )  

(3) A p i l o t  sees a n o t h e r  a i r c r a f t  and you i n s t r u c t  him 

The c o n t r o l l e r  i s  r e q u i r e d  t o  i s s u e  t r a f f i c  a d v i s o r i e s  as an  
a d d i t i o n a l  service. Paragraph  511 states t h a t  t h e  c o n t r o l l e r  should 
i s s u e  t h i s  i n f o r m a t i o n  t o  an  a i r c r a f t  on h i s  f requency  when, i n  h i s  
judgment,  " t h e i r  p roximi ty  may d i m i n i s h  t o  less t h a n  t h e  a p p l i c a b l e  
s e p a r a t i o n  minima. P r o v i d e  t h i s  service as f o l l o w s :  

"a. To r a d a r  i d e n t i f i e d  a i r c r a f t  : 
T r a f f i c ,  twelve o ' c l o c k ,  one z e r o  m i l e s ,  southbound 
DC-8, o n e  seven thousand. 

The c o n t r o l l e r  can,  i f  r e q u e s t e d  by t h e  p i l o t ,  i s s u e  v e c t o r s  
t o  h e l p  him avoid  t h e  t r a f f i c ,  provided t h e  a i r c r a f t  be ing  v e c t o r e d  i s  
w i t h i n  h i s  area of j u r i s d i c t i o n  o r  c o o r d i n a t i o n  has been e f f e c t e d  w i t h  
" t h e  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  o p e r a t i n g . "  

Paragraph  511a(6) states, "If t h e  p i l o t  informs you h e  d o e s  
n o t  see t h e  t r a f f i c  you have i s s u e d ,  inform him when t h e  t r a f f i c  i s  no 
l o n g e r  a f a c t o r . "  
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Paragraph  796c a u t h o r i z e s  a c o n t r o l l e r  t o  c lear  a r a d a r  

"(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  w i t h  o t h e r  a i r c r a f t  under  
c o n t r o l l e d  a i r c r a f t  f o r  a v i s u a l  approach  provided:  

your c o n t r o l  have been r e s o l v e d ,  and 
(2) The a i r c r a f t  i s  and can remain i n  VFR c o n d i t i o n s ,  and, 
(3)  A t  Tower C o n t r o l l e d  A i r p o r t s ,  t h e  tower is  informed 

I I  of t h e  a i r c r a f t ' s  p o s i t i o n  .... 
1.17.2 A i r  T r a f f i c  C o n t r o l  Procedures  i n  t h e  San Diego Area 

The p r o c e d u r e s  c i t e d  h e r e i n  a r e  based upon f a c i l i t y  o r d e r s  and 
l e t t e r s  of agreement which w e r e  i n  e f f e c t  a t  t h e  time of t h e  a c c i d e n t .  

A c i r c u l a r  Terminal  Radar Service Area (TRSA) o v e r l a y s  a 
p o r t i o n  of t h e  San Diego t e r m i n a l  area a i r s p a c e .  
Within t h e  TRSA, ATC p r o v i d e s  radar v e c t o r i n g ,  sequencing and s e p a r a t i o n  
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 .  
TRSA i s  c a l l e d  s t a g e  111 service. The b a s e  a l t i t u d e  of t h e  TRSA o v e r  
and i n  t h e  immediate v i c i n i t y  of Lindbergh F i e l d  i s  4,000 f t .  

(See Appendix F.)  

Service provided w i t h i n  a 

S t a g e  I1 service w a s  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  
area around Lindbergh F i e l d  below t h e  TRSA. The services provided were 
f u l l  t i m e  r a d a r  v e c t o r i n g  and sequencing of a l l  a r r i v a l s  and t r a f f i c  
a d v i s o r i e s  t o  a i r c r a f t .  

The Sari Diego Approach Cont ro l  F a c i l i t y  i s  on t h e  M i r a m a r  
Naval A i r  S t a t i o n  (NAS) about  8 n m i  n o r t h  of Lindbergh F i e l d .  T h i s  
f a c i l i t y  had a n  ASR-5 r a d a r  4 /  and an  automated r a d a r  t e r m i n a l  system 
(ARTS) computer. I t s  r a d a r s c o p e s  d i s p l a y e d  an  a i r c r a f t  s pr imary and 
secondary  t r a n s p o n d e r  r e t u r n s  and alphanumeric  d a t a  t a g s  f o r  t ransponder-  
equipped a i r c r a f t .  The f a c i l i t y  d i d  n o t  have r e c o r d i n g  equipment avai l -  
a b l e  t o  r e c o r d  and r e t a i n  r a d a r  d a t a .  Both F l i g h t  182 and t h e  Cessna 
w e r e  equipped w i t h  a l t i t u d e  encoding t r a n s p o n d e r s ,  and t h e i r  d a t a  t a g s  
d i s p l a y e d  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  
r e a d o u t s .  

The ARTS computer a t  t h e  f a c i l i t y  w a s  equipped w i t h  a n  a u t o -  
mat ic  d a t a  b l o c k  o f f s e t  f u n c t i o n  ( a u t o - o f f s e t )  which i s  des igned  t o  
p r e v e n t  t h e  d a t a  b l o c k s  from merging, The a u t o - o f f s e t  f u n c t i o n  i s  
a s s i g n e d  t h e  lowes t  p r i o r i t y  i n  t h e  e x e c u t i v e  s c h e d u l e r  of t h e  ARTS 
computer. When t h e  computer p r e d i c t s  t h a t  t h e  d a t a  b l o c k s  of a i r c r a f t  
o n  a c o n t r o l l e r ' s  r a d a r  d i s p l a y  are  about  t o  merge, t h e  d a t a  b l o c k  w i l l  
b e  o f f s e t  90" from i t s  p o s i t i o n  to  a n  area around t h e  a i r c r a f t ' s  r a d a r  
r e t u r n  on t h e  d i s p l a y  where t h e r e  i s  t h e  most room t o  write. The au to-  
o f f s e t  f u n c t i o n  i s  d i s p l a y  o r i e n t e d ,  and a u t o m a t i c  o f f s e t t i n g  i s  l i m i t e d  
t o  t h o s e  a i r c r a f t  t r a c k s  which are  being c o n t r o l l e d  by t h e  d i s p l a y  and 
have f u l l  d a t a  b l o c k s .  A c o n t r o l l e r  can i n h i b i t  t h e  a u t o - o f f s e t  f u n c t i o n  
a t  h i s  d i s p l a y  by making t h e  a p p r o p r i a t e  e n t r y  i n t o  t h e  computer th rough 
t h e  d a t a  e n t r y  keyboard a t  h i s  r a d a r  d i s p l a y .  
t h e  keyboard, o r  symbols on t h e  d i s p l a y  t o  i n d i c a t e  t o  a c o n t r o l l e r  t h a t  
t h e  a u t o - o f f s e t  f u n c t i o n  i n  h i s  d i s p l a y  e i t h e r  i s  i n h i b i t e d  o r  enabled.  

There are  no l i g h t s  on 

4 /  S e a r c h  r a d a r  which p r o v i d e s  azimuth and r a n g e  i n f o r m a t i o n  a t  - 
lower l eve ls  of f l i g h t  w i t h i n  a 50 s m i  r a n g e  of t h e  a i r p o r t .  
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The c o o r d i n a t o r  and approach c o n t r o l l e r  w e r e  working a t  t h e  
s a m e  r a d a r  d i s p l a y  and had t a k e n  t h e i r  p o s i t i o n  about  14 rnin and 2 1  min 
b e f o r e  t h e  c o l l i s i o n ,  r e s p e c t i v e l y .  Both c o n t r o l l e r s  s a i d  that t h e y  d i d  
no t  r e c o l l e c t  i n h i b i t i n g  t h e  a u t o - o f f s e t  f u n c t i o n  a t  t h e  r a d a r  d i s p l a y ;  
however, t h e y  could  n o t  s t a t e  whether t h e  f u n c t i o n  w a s  i n h i b i t e d  o r  
enabled w h i l e  t h e y  w e r e  working t h e i r  p o s i t i o n s .  

h c o n t r o l l e r  can o f f s e t  d a t a  b l o c k s  on h i s  d i s p l a y  manual ly  i f  
t h e y  merge and t h e  a u t o - o f f s e t  r u n c t i o n  e i t h e r  i s  i n h i b i t e d  o r  f a i l s  t o  
o p e r a t e .  The d a t a  b l o c k s  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 e n t r y  i n t o  t h e  ARTS computer. 

The r a d a r  and t ransponder  d a t a  a t  t h e  approach c o n t r o l  f a c i l -  
i t y  w a s  t r a n s m i t t e d  v i a  microwave l i n k  t o  Lindbergh tower,  where i t  w a s  
d i s p l a y e d  on  a b r i g h t  r a d a r  i n d i c a t o r  tower equipment 4 (RRTTE 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  p o s i t i o n .  
T h i s  equipment d i d  n o t  d i s p l a y  alphanumeric  d a t a  o r  a l t i t u d e  r e a d o u t s .  

The c o n t r o l  of a i r  t r a f f i c  w i t h i n  t h e  San Diego area is  
governed by v a r i o u s  f a c i l i t y  o r d e r s  and 1 e t te rs  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  . Fliramar Order NKY. 206G, "Lindbergh S e c t o r  
Opera t ions ,"  states t h a t  all southbound t u r b o j e t  and turboprop  a i r c r a f t  
t h a t  are  e x e c u t i n g  a VFR o r  v i s u a l  approach t o  1,indbergh F i e l d  " s h a l l  be 
i n s t r u c t e d  t o  m a i n t a i n  a t  o r  above 4,000 f e e t  u n t i l  clear of the Montgomery 
A i r p o r t  t r a f f i c  area. I' 

The i n v e s t i g a t i o n  d i s c 1  osed  t h a t  n o t  all c o n t r o l l e r  p e r s o n n e l  
w e r e  a d h e r i n g  t o  t h e  procedure.  Some approach c o n t r o l l e r s  commonly 
cleared 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  r e a d o u t .  
I f  i t  appeared t h a t  t h e  a i r c r a f t  would descend below 4 , 0 0 0  f t  b e f o r e  o r  
w h i l e  i n  t h e  Montgomery a i r p o r t  t r a f f i c  area, t h e  c o n t r o l l e r  would s t o p  
t h e  d e s c e n t  o r  e f f e c t  c o o r d i n a t i o n  f o r  t h e  d e s c e n t  w i t h  the Montgomery 
F i e l d  tower.  

C o n t r o l l e r s  a t  t h e  San Diego Approach Cont ro l  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  areas of Montgomery and 1,indbergh F i e l d  o v e r l a p  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  p o i n t s  of the c i r -  
cumferences of  t h e  two a i r  t r a f f i c  areas d e f i n e d  t h e  e x t e n t  of each  
f i e l d ' s  t r a f f i c  area i n  the r e g i o n  of t h e  o v e r l a p .  The l a r g e s t  segment 
of t h i s  l i n e ,  i f  c o n s t r u c t e d ,  l i e s  n o r t h  of t h e  090' r a d i a l  of t h e  MZR 
VORTAC. The c o n t r o l l e r s  s t a t e d  t h a t  a i r c r a f t  s o u t h  of t h i s  l i n e  w e r e  
o u t s i d e  Montgomery F i e l d ' s  t r a f f i c  area and need n o t  b e  r e s t r i c t e d .  
However, t h e r e  was no le t ter  of agreement o r  o r d e r  r e f l e c t i n g  t h i s  
concept .  (See Appendix I{.) 
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The two c o n t r o l l e r s  a t  t h e  San Diego approach c o n t r o l  involved  
i n  c o n t r o l l i n g  F l i g h t  182  s t a t e d  t h a t  i t  d i d  not  enter t h e  Montgomery 
F i e l d  a i r p o r t  t r a f f i c  area. The approach c o n t r o l l e r  s t a t e d  t h a t  s i n c e  
F l i g h t  1 8 2  w a s  n o t  going t o  e n t e r  t h e  Montgomery t r a f f i c  area, he d i d  
n o t  i s s u e  t h e  4 ,000-f t  r e s t r i c t i o n .  H e  s a i d  t h a t  he  used t h e  MZB 
VORTAC's 090" r a d i a l  as t h e  demarca t ion  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  t hey  a re  going t o  remain sou th  of t h a t  t h e y  are n o t  
go ing  t o  he i n  Montgomery's t r a f f i c  area... .  
approx ima te ly  1 t o  2 m i l e s  n o r t h  of Lindbergh." 

PSA w a s  sou th ,  he was 

The c o o r d i n a t i o n  p rocedures  between San Diego approach c o n t r o l  
and Lindbergh tower a r e  con ta ined  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  le t ter ,  t h e  
Lindbergh tower w a s  a l i m i t e d  r a d a r  approach c o n t r o l  f a c i l i t y .  The 
tower w a s  a u t h o r i z e d  t o  p rov ide  approved s e p a r a t i o n  "between IFR a i r -  
c r a f t ,  between I F R  and S p e c i a l  VFR a i r c r a f t  and between S p e c i a l  VFR 
a i r c r a f t  as s p e c i f i e d  i n  t h e  c u r r e n t  A i r  T r a f f i c  Cont ro l  Nandbook." 
However, i n  accordance  w i t h  paragraph  3C(1) of t h e  l e t t e r ,  t h e  tower 
must i n s u r e  t h a t  a i r c r a f t  r e c e i v i n g  t h i s  s e r v i c e  remain w i t h i n  t h e  
c o n f i n e s  of t h e  p r e s c r i b e d  a i r s p a c e  set  f o r t h  i n  t h e  le t ter .  The 
p r e s c r i b e d  a i r s p a c e  ex tends  4.7 mi  east and w e s t  of runway 9 / 2 7 ' s  
t h r e s h o l d  and i s  about  1 . 6  mi  wide a t  t h e s e  d i s t a n c e s .  Lindbergh tower 
c o n t r o l l e r s '  a u t h o r i z a t i o n  t o  p rov ide  r a d a r  s e p a r a t i o n  s e r v i c e s  w a s  
l i m i t e d  t o  t h o s e  a i r c r a f t  o p e r a t i o n s  conducted w i t h i n  t h e  c o n f i n e s  of 
t h e  p r e s c r i b e d  a i r s p a c e .  

According t o  t h e  l e t te r  of agreement ,  t h e  approach c o n t r o l  
f a c i l i t y  would i s s u e  approach c l e a r a n c e s  and p rov ide  t h e  tower wi th  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 c o n t r o l  w i l l  i n i t i a t e  a r a d a r  handoff w i t h i n  t h e  
coverage  of t h e  BRITE 4 ;  t h i s  coverage  encompasses a 15-nmi r a d i u s  of 
Lindbergh F i e l d .  

The t o w e r ' s  u s e  of t h e  BRITE 4 r a d a r  was covered i n  SAN Order 
7 1 1 0 . 2 3 B ,  November 10, 1977.  The p e r t i n e n t  p o r t i o n s  of t h e  o r d e r  are: 

"4a(l) U s e  of BRITE 4 s h a l l  be l i m i t e d  t o  r a d a r  moni tor ing  
and t h e  i s s u a n c e  of traf 'f ic in format ion .  It i s  an  a i d  t o  
t h e  Local  C o n t r o l l e r  i n  ex tending  h i s  v i s u a l  r ange  and i n  
a s s i s t i n g  i n  t h e  spac ing  and sequencing of a i r c r a f t .  It 
does  n o t  r e l i e v e  t h e  c o n t r o 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  sur rounding  a i r s p a c e .  

4a (2 )  C o n t r o l l e r s  u s i n g  t h e  BRITE 4 t o  de te rmine  t h e  
r e l a t ive  p o s i t i o n s  of a i r c r a f t  are n o t  t o  b e  cons ide red  t o  
be  e x e r c i s i n g  r a d a r  c o n t r o l  so long  as v e c t o r s  are not  i s s u e d .  

4 b ( 3 )  Tower c o n t r o l l e r s  s h a l l  n o t :  
( a )  Assign a heading 
(b)  Give a v e c t o r  o r  u s e  t u r n s  f o r  r a d a r  

i d e n t i f i c a t i o n "  
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The c o n t r o l l e r s  i n  t h e  Lindbergh tower were not  r a d a r  q u a l i f i e d .  
l o c a l  c o n t r o l  p o s i t i o n  i n  t h e  Lindbergh tower f a c e s  s o u t h  and o v e r l o o k s  
runway 9/27. 
t h e  c o n t r o l l e r  must t u r n  180" f r o m  h i s  p o s i t i o n .  

The 

I n  o r d e r  t o  see t r a f f i c  on t h c  n o r t h  s i d e  of t h e  tower,  

A 1  though t h e  o r d e r  d i d  n o t  re l ieve t h e  c o n t r o 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  sur rounding  a i r s p a c e , "  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  h e  d i d  n o t  a c t u a l l y  see F l i g h t  1 8 2  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 a d v i s o r y ,  "PSA one e i g h t y  two, T,indbergh 
Tower, t r a f f i c  twelve o ' c l o c k ,  one m i l e ,  a Cessna," w a s  based on h i s  
o b s e r v a t i o n  of t h e  r a d a r  r e t u r n s  on h i s  B R I T E  d i s p l a y .  
F l i g h t  182 answered, "OK, w e  had h i m  t h e r e  a minute  ago" and t h e  c o n t r o l l e r  
responded,  "One e i g h t y  two, roger . "  

A t  0 9 0 0 : 4 4  

According t o  t h e  ATC t r a n s c r i p t ,  a t  0 9 0 0 : 4 9 ,  F l i g h t  1 8 2  t o l d  
t h e  l o c a l  c o n t r o l l e r ,  "Think h e ' s  p a s s i n g  o f f  t o  our  r i g h 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  s a i d  t h a t  tie d i d  n o t  
remember h e a r i n g  t h e  word " t h i n k , "  but  he d i d  hear  "passing."  The l o c a l  
c o n t r o l l e r  s a i d  t h a t  t h e  communication "meant t h a t  he w a s  p a s s i n g  a 
Cessna t o  h i s  r i g h t . "  H e  l a t e r  t e s t i f i e d ,  "That when ?SA L82 f i r s t  s a i d  
t h a t  w e  had him a minute ago and l a t e r  came back and i n d i c a t e d  t h a t  he 
w a s  p a s s i n g  o f f  t o  t h e  r i g h t ,  it t o l d  m e  t h a t  PSA knew as much o r  more 
a b o u t  t h e  t r a f f i c  t h a n  I d i d ,  and 1: d i d  n o t  r e l a y  any f u r t h e r  in format ion  
t o  him." 

1 . 1 7 . 3  C o n f l i c t  A l e r t  System and Procedures  

An automated c o n f l i c t  d e t e c t i o n  system c a l l e d  " c o n f l i c t  a l e r t "  

The c o n f l i c t  alert  system had 
had been i n c o r p o r a t e d  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 l o s u r e s  between two o r  more a i r c r a f t .  
t h e  N o .  4 p r i o r i t y  i n  t h e  computer 's  e x e c u t i v e  programmer. The system 
moni tors  s e p a r a t i o n  between t r a c k e d  Mode C a i r c r a f t  5/ and p r o v i d e s  a n  
alarm when a c o n f l i c t  s i t u a t i o n  i s  d e t e c t e d .  
p r o j e c t s  a h o r i z o n t a l  and ve r t i ca l  volume of a i r s p a c e  around a t a r g e t  t o  
a f u t u r e  p o s i t i o n  p o i n t .  Whenever t h e  a i r s p a c e  envelope a s s o c i a t e d  w i t h  
a n  a i r c r a f t  i s  p r e d i c t e d  t o  o v e r l a y  t h e  a i r s p a c e  envelope  of a n o t h e r  
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  i s  l i k e l y  and t h e  c o n t r o l l e r  i s  f u r n i s h e d  
a v i s u a l  alarm--the c h a r a c t e r s  "CA" b l i n k  on t h e  t o p  l i n e  of t h e  d a t a  
tags--and a 5-sec a u r a l  alarm sounds. 

The c o n f l i c t  a l e r t  system 

To r e d u c e  n u i s a n c e  alarms around a n  a i r p o r t  and i t s  approaches ,  
t h r e e  t y p e s  of a i r p o r t  areas have been e s t a b l i s h e d  and each t y p e  of area 
has  d i f f e r e n t  s e p a r a t i o n  parameters .  Type T and 11 areas a re  around a 
major  o r  s a t e l l i t e  a i r p o r t  and e x t e n s i o n s  t o  accommodate IFR approaches.  
Type I11 i n c l u d e s  t h e  remaining area o u t s i d e  t h e  Type T and I1 areas. 

- 5/ A i r c r a f  t equipped w i t h  a n  a l t i t u d e  encoding t r a n s p o n d e r .  
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The c o n f l i c t  a ler t  which sounded a t  t h e  San Diego Approach c o n t r o l  w a s  a 
Type  III a i r p o r t  a r e a  a ler t ,  and i ts  s e p a r a t i o n  pa rame te r s  were as  fo l lows :  

A l t i t u d e :  (+) 375 f t .  
Lateral: 1 .2  m i  
Pa ra l l e l :  1 . 2  n m i  
Look ahead:  40 sec 

Any t r a c k  p r o j e c t i o n s  which would i n t r u d e  i n t o  t h e s e  areas would i n i t i a t e  
a c o n f l i c t  a ler t .  The c o n f l i c t  a ler t  f o r  F l i g h t  182 and t h e  Cessna 
began a t  0901:28. 

The a c t i o n  t o  be t aken  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  con ta ined  i n  Paragraph  723a of t h e  ATC Handbook which 
s ta tes :  

"When a c o n f l i c t  a ler t  i s  d i s p l a y e d ,  t a k e  a p p r o p r i a t 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 i o n .  I n i t i a t e  c o o r d i n a t i o n  w i t h  t h e  
c o n t r o l l e r  involved  t o  de t e rmine  t h e  b e s t  r e s o l u t i o n  i f  t h e  
a l e r t  i n v o l v e s  an  a i r c r a f t  : 

(1) I n  a n o t h e r  c o n t r o l l e r s  a i r s p a c e  
( 2 )  
(3)  I n  handoff s t a t u s  

Under p o s i t i o n l t r a c k  c o n t r o l  of a n o t h e r  c o n t r o l l e r  

Coord ina t ion  i s  n o t  necessa ry ,  i f  immediate c o n t r o l  a c t i o n  is  
r e q u i r e d  t o  ma in ta in  s e p a r a t i o n  o r  bo th  a i r c r a f t  w i l l  be under  
your c o n t r o l  i n  adequa te  t i m e  t o  i n s u r e  s e p a r a t i o n . "  

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 s a w  t h e  
c o n f l i c t  a l e r t  he d i s c u s s e d  t h e  s i t u a t i o n  w i t h  t h e  c o o r d i n a t o r .  A t  t h a t  
t i m e  F l i g h t  182 w a s  no longe r  on h i s  f requency ,  t h e  t a r g e t s  w e r e  beginning  
t o  merge, t h e  a i r c r a f t s '  d a t a  b locks  w e r e  ove r l app ing ,  and he w a s  no t  
a b l e  t o  d i s c e r n  t h e i r  a l t i t u d e  r eadou t s .  
have  been o f f s e t  by a keyboard e n t r y  i n t o  t h e  ARTS computer,  t h e  c o n t r o l l e r  
d i d  n o t  t r y  t o  r e p o s i t i o n  them. H e  s a i d  t h a t  he had po in ted  ou t  t h e  
t r a f f i c  t o  F l i g h t  182; t h e  f l i g h t c r e w  had s t a t e d  t h a t  t h e y  had t h e  
t r a f f i c  i n  s i g h t  and t h a t  t h e y  would ma in ta in  v i s u a l  s e p a r a t i o n  from t h e  
Cessna.  A s  f a r  as he w a s  concerned,  t h e r e  w a s  no c o n f l i c t ,  and t h e r e f o r e ,  
no f u r t h e r  a c t i o n  w a s  r e q u i r e d .  H e  s a i d  that t h e  c o o r d i n a t o r  concurred  
w i t h  h i s  d e c i s i o n ,  and t h e  c o o r d i n a t o r  co r robora t ed  h i s  tes t imony.  A t  
0901 :47 ,  t h e  approximate  t i m e  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  d i d  
a d v i s e  t h e  Cessna a g a i n  t h a t  F l i g h t  182 w a s  i n  h i s  v i c i n i t y  and had him 
" i n  s i g h t  . ' I  

Although t h e  d a t a  b locks  could  

The San Diego Approach C o n t r o l ' s  c o n f l i c t  a l e r t  system w a s  
commissioned August 7 ,  1978. S ince  t h a t  time t h e  f a c i l i t y  has expe r i -  
enced a n  ave rage  of 1 3  c o n f l i c t  a le r t s  p e r  day. Some of t h e s e  w e r e  
n u i s a n c e  a le r t s ;  however, i t  i s  n o t  known what pe rcen tage  of t h e s e  
a le r t s  w e r e  nu i sance  alerts.  

The approach  c o n t r o l l e r  and c o o r d i n a t o r  s t a t e d  t h a t  t h e y  w e r e  
n o t  s t a r t l e d  by t h e  a le r t ,  because  they  w e r e  accustomed t o  expe r i enc ing  
them dur ing  t h e i r  d u t y  s h i f t s  and because of t h e  many c o n f l i c t  a le r t s  
where t h e r e  e i t h e r  w a s  "no a c t u a l  c o n f l i c t "  o r  no a i r c r a f t  c l o s e  enough 
t o  r e q u i r e  f u r t h e r  a c t i o n .  The approach c o o r d i n a t o r  s a i d  t h a t  anyt ime 
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t h e r e  a r e  two n i r c r a f  t i n  proximi ty  under c i rcumstances  similar t o  t h o s e  
of F l i g h t  1 8 2  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 .  I I r  a l s o  s a i d  t h a t  whenever he w a s  d i r e c t l y  involved  w i t h  ;1 

c o n f l i c t  a l e r t  on t r a f f i c  h e  w a s  c o n t r o l l i n g ,  lie w a s  n o t  r e q u i r e d  t o  
t a k e  Eurther  a c t i o n  o r  t o  in-form t h e  p i l o t s  of t l w  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  R e s D o n s i b i l i t i e s  

The p i l o t ' s  r e s p o n s i h i l i t i e s  f o r  conduct ing  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  b o t h  a r e  contained i n  1 4  CFR 91. 14 CFR 
91.67 ( a )  s ta tes  t h a t  when weather  c o n d i t i o n s  p e r m i t ,  r e g a r d l e s s  of 
whether  a f l i g h t  i s  conducted under VFR o r  lFR,  " v i g i l a n c e  s h a l l  be 
main ta ined  by each  person  o p e r a t i n g  a n  a i r c r a f t  so as t o  see and avoid 
o t h e r  a i r c r a f t  i n  compliance w i t h  t h i s  s e c t i o n .  When a r u l e  of  t h i s  
s e c t i o n  g i v e s  a n o t h e r  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 i v e  way t o  
t h a t  a i r c r a f t  and may n o t  p a s s  o v e r ,  under ,  or ahead o f  i t -  u n l e s s  w e l l  
clear." 1 4  CFK 91 .67(e)  states, "Each a i r c r a f t  t h a t  i:, being  over taken  
has t h e  r i g h t  of way, and each  p i l o t  of an o v e r t a k i n g  a i r c r a f t  shal l  
a l t e r  c o u r s e  LO t h e  r i g h t  t o  p a s s  w e l l  c 1 c x t r . I '  

L4 CFR 91.75(b) states, "Except i n  a n  emergency, no person  
may, i n  a n  area i n  which a i r  t r a f l I i c  c o n t r o l  i s  e x e r c i s e d ,  o p e r a t e  an 
a i r c r a f t  c o n t r a r y  t o  a n  ATC i n s t r u c t i o n . "  T h e  r e g u l a t i o n  a l s o  s ta tes ,  
" I f  a p i l o t  i s  u n c e r t a i n  of t h e  meaning of an  Arc c l e a r a n c e ,  he s h a l l  
immediately r e q u e s t  c l a r i f i c a t i o n  from ATC." 

Other i n f o r m a t i o n  i s  publ i shed  by t h e  FAA i n  t h e  Airman's 
I n f o r m a t i o n  Manual (AIM). The manual ' 'is des igned  t o  p r o v i d e  airmen 
w i t h  b a s i c  f l i g h t  i n f o r m a t i o n  and ATC procedures  f-or u s e  i n  t h e  N a t i o n a l  
A i r s p a c e  System (NAS) of t h e  1Tnited States. .  . . T h i s  manual c o n t a i n s  t h e  
b a s i c  fundamentals  r e q u i r e d  i n  o r d e r  t o  f l y  i n  t h e  US NAS." 

The A I M  c o n t a i n s  a d i s c u s s i o n  of t h e  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 n p i l o t  i s  c l e a r e d  t o  m a i n t a i n  v i s u a l  s e p a r a t i o n .  
It states on page 5 4 :  

"2. A p i l o t ' s  a c c e p t a n c e  of t r a f f i c  i n f o r m a t i o n  and i n s t r u c t i o n s  
t o  f o l l o w  a n o t h e r  a i r c r a f t  o r  p r o v i d e  v i s u a l  s e p a r a t i o n  from 
it  i s  c o n s i d e r e d  by t h e  c o n t r o l l e r  as  acknowledgement t h a t  t h e  
p i l o t  sees t h e  o t h e 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  
as  n e c e s s a r y  t o  avoid  it.. . . 
3 .  When p i l o t s  have been t o l d  t o  f o l l o w  a n o t h e r  a i r c r a f t  o r  
t o  p r o v i d e  v i s u a l  s e p a r a t i o n  €rom 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  t h e y  do n o t  s i g h t  t h e  o t h e r  a i r c r a f t  
involved ,  i f  weather  c o n d i t i o n s  are  such  that t h e y  cannot  
m a i n t a i n  v i s u a l  c o n t a c t  w i t h  t h e  o t h e r  a i r c r a f t  t o  avoid  i t ,  
o r  i€ f o r  any r e a s o n  t h e y  cannot  a c c e p t  t h e  r e s p o n s i b i l i t y  t o  
p r o v i d e  t h e i r  own s e p a r a t i o n  under t h e s e  c i rcumstances  . I '  
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According t o  t h e  tes t imony 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  
c h i e f  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- 
m i s s i o n  from approach  c o n t r o l  t o  t h e  Cessna o n l y  imposed a n  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 ,  h e  w a s  n o t  r e q u i r e d  t o  m a i n t a i n  t h e  070" heading.  
However, t h e  a s s i s t a n t  c h i e f  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  that h e  would 
e x p e c t  t h e  p i l o t  t o  f l y  t h e  a s s i g n e d  heading o r  inform the c o n t r o l l e r  
t h a t  h e  w a s  n o t  a b l e  t o  do so.  

The c h i e f  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  w e r e  f a m i l i a r  
w i t h  v i s u a l  approach  procedures .  H e  e s t i m a t e d  that about  25 p e r c e n t  of 
t h e  company's approaches  w e r e  v i s u a l  approaches.  

The c h i e f  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  
a d v i s o r y  t h e  company r e q u i r e d  t h e  f l i g h t c r e w  t o  " look f o r  the t r a f f i c  
u n t i l  you s i g h t  him o r  acknowledge t h a t  you do n o t  have him i n  s i g h t . ' '  
A f t e r  t h e  t r a f f i c  w a s  s i g h t e d ,  t h e  p i l o t  w a s  t o  keep i t  i n  s i g h t  u n t i l  
it w a s  no l o n g e r  a f a c t o r  t o  h i s  f l i g h t .  
f l i g h t  crewmembers. The f l i g h t  e n g i n e e r s  r o l e  i n  t h i s  procedure  i s  set 
f o r t h  i n  t h e  company's Basic F l i g h t  Opera t ions  Manual, page 6.10, 
p a r a g r a p h  1 2  : 

T h i s  p o l i c y  inc luded  a l l  t h r e e  

" A s s i s t  t h e  p i l o t s  i n  m a i n t a i n i n g  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 b e  g i v e n  t o  d e l a y i n g  paperwork and r a d i o  
c o n t a c t s  u n t i l  such  t i m e  as en r o u t e  t r a f f i c  is  a t  a minimum. 
Rout ine  paperwork and r a d i o  c o n t a c t s  should b e  planned t o  b e  
accomplished a t  a l t i t u d e s  above 10,000 f t . "  

The c h i e f  p i l o t  s t a t e d  t h a t  t h e  i n s t r u c t i o n  t o  main ta in-v isua l -  
s e p a r a t i o n  w a s  a v a l i d  c l e a r a n c e  and t h a t  t h e  company p i l o t s  w e r e  
t r a i n e d  t o  comply w i t h  i t  i n  t h e  s a m e  way t h e y  would comply w i t h  any  
c l e a r a n c e .  I f  t h e  p i l o t  l o s t  s i g h t  of t h e  t r a f f i c  from which he w a s  t o  
m a i n t a i n  s e p a r a t i o n ,  i t  w a s  h i s  r e s p o n s i b i l i t y  t o  a d v i s e  ATC of that 
f a c t .  H e  a l s o  s t a t e d  t h a t  t h e  material c o n t a i n e d  i n  t h e  A I M  d e s c r i b i n g  
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  w a s  n o t  quoted i n  t h e  company's f l i g h t  
o p e r a t i o n s  manual; however, h e  thought  that  t h e  manual r e f l e c t e d  i t s  
meaning . 

H e  t e s t i f i e d  t h a t  t h e  cofnpany used t h e  A I M  t o  e x t r a c t  i n f o r -  
mat ion  t o  b e  p r e s e n t e d  i n  t h e i r  ground s c h o o l  classes. They a l s o  keep a 
c u r r e n t  copy i n  t h e  p i l o t s '  lounge  f o r  t h e  f l i g h t c r e w ' s  r e f e r e n c e  and 
s t u d y .  

1 .17.5 Boeing 727 Hydraul ic  Systems and F l i g h t  C o n t r o l s  

Hydraul ic  power i s  provided by t h r e e  independent  sources-- 
system A, system B, and t h e  s tandby system. System A p r e s s u r e  i s  
provided  by e n g i n e  d r i v e n  pumps on t h e  Nos. 1 and 2 engines .  System B 
p r e s s u r e  i s  provided  by two e l e c t r i c a l l y  d r i v e n  pumps, and s tandby 
system p r e s s u r e  i s  provided by one e l e c t r i c a l l y  d r i v e n  pump. 
p r e s s u r e  f o r  t h e  sys tems is  3,000 p s i .  

Normal 
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A l l  f l i g h t  c o n t r o l s  a r e  h y d r a u l i c a l l y  powered. 
i n p u t s  Lrom t h e  c o c k p i t  c o n t r o l s  p o s i t i o n  t h e  c o n t r o l  v a l v e s  which 
de termine  t h e  h y d r a u l i c  i n p u t  t o  t h e  power u n i t s .  Tl le  c o n t r o l  s u r f a c e s  
a r e  he ld  i n  p o s i t i o n  r e g a r d l e s s  of a i r l o a d s  u n t i l  r e p o s i t i o n e d  by ;i 

change t o  t h e  c o n t r o l  v a l v e s .  

Mcxhanical 

The a i l e r o n s  a r e  powered by h y d r a u l i c  p r e s s u r e  from t h e  A and 
R systems,  and e i t h e r  system w i l l  o p e r a t e  them. F u l l  a i l e r o n  t r a v e l  i s  
35". I n  the event  h y d r a u l i c  p r e s s u r e  i s  l o s t ,  t h e  a i l e r o n s  can b c  
o p e r a t e d  manual ly  (manual r e v e r s i o n ) ;  however, one- th i rd  a d d i t i o n a l  
c o n t r o l  wheel movement i s  r e q u i r e d  i n  t h e  manual mode t h a n  i s  r e q u i r e d  
i n  t h e  power mode f o r  t h e  s a m e  c o n t r o l  d e f l e c t i o n .  

The f l i g h t  s p o i l e r  system i s  o p e r a t e d  by systems A and f3 
h y d r a u l i c  p r e s s u r e ,  and t h e r e  i s  no manual r e v e r s i o n  o r  a l t e r n a t e  system 
backup i f  p r e s s u r e  i s  l o s t  in t h e s e  systems.  The two outboard  s p o i l e r  
p a n e l s  i n  e a c h  wing are o p e r a t e d  by system A pressure; t h e  t h r e e  inboard 
p a n e l s  i n  e a c h  wing a re  o p e r a t e d  by system B p r e s s u r e .  The maximum 
d e f l e c t i o n  of t h e  p a n e l s  when o p e r a t e d  i n  t h e  s p o i l e r  mode i s  30". 

The l e f t  and r i g h t  e l e v a t o r s  are independent  of each o t h e r ,  
and a re  o p e r a t e d  by p r e s s u r e  from systems A and R .  
system w i l l  o p e r a t e  them i f  e i t h e r  t h e  A o r  B system i s  l o s t .  Manual 
r e v e r s i o n ,  s i m i l a r  t o  t h a t  i n  t h e  a i l e r o n  system, i s  a v a i l a b l e ;  however 
t w i c e  as  much c o n t r o l  column movement i s  r e q u i r e d  i n  t h e  manual mode 
t h a n  i n  t h e  power mode t o  a c h i e v e  t h e  same c o n t r o l  d e f l e c t i o n .  

P r e s s u r e  from e i t h e r  

The upper and lower r u d d e r s  o p e r a t e  independent ly .  The upper  
r u d d e r  i s  powered by reduced system B p r e s s u r e  and t h e r e  i s  no manual 
r e v e r s i o n  o r  a l t e r n a t e  system p r e s s u r e  supply  i f  t h e  B system f a i l s .  

The lower r u d d e r  i s  powered by reduced system A p r e s s u r e  when 
t h e  t r a i l i n g  edge f l a p s  a re  r e t r a c t e d .  
lowered,  h y d r a u l i c  p r e s s u r e  t o  t h e  rudder  i s  i n c r e a s e d .  There is no 
manual r e v e r s i o n  f o r  t h i s  r u d d e r ,  bu t  it can  be o p e r a t e d  by a s tandby 
system. The s h u t o f f  valve i n  t h e  lower rudder  module on F l i g h t  182 w a s  
found i n  t h e  No. 1 p o s i t i o n ,  which i n d i c a t e d  t h a t  t h e  s tandby system had 
n o t  been a c t i v a t e d .  

When t h e  t r a i l i n g  edge f l a p s  a r e  

1.17.6 Other  A i r c r a f t  i n  t h e  Lindbergh F i e l d  Area 

S i x t e e n  w i t n e s s e s  s a i d  t h e y  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 w i t n e s s e s  d e s c r i b e d  a n  a i r c r a f t  heading 
n o r t h ;  t h r e e  d e s c r i b e d  a n  a i r c r a f t  heading w e s t ;  s i x  d e s c r i b e d  a n  a i r -  
c r a f t  heading east;  f o u r  s a w  a n  a i r c r a f t  but  were u n a b l e  t o  p l a c e  it on 
any  heading;  and one w i t n e s s  s a w  a twin  engine  a i r c r a f t  c i r c l i n g  t h e  
a c c i d e n t  s i t e  a f t e r  t h e  smoke began t o  rise. T h i s  a i r c r a f t  l e f t  t h e  
s i t e  on a n o r t h e r l y  heading.  
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Three of t h e  f o u r  w i t n e s s e s  who w e r e  unab le  t o  p l a c e  t h e  
a i r c r a f t  on any heading w e r e  l o c a t e d  ove r  5 m i  from and e i t h e r  n o r t h  o r  
no r thwes t  of t h e  c o l l i s i o n  s i t e .  Two of t h e s e  w i t n e s s e s  s a w  a t h i r d  
a i r c r a f t  b u t  w e r e  unab le  t o  f i x  
t h i r d  s a i d  it w a s  j u s t  s o u t h  of 
c o l l i s i o n  a l t i t u d e .  The f o u r t h  
co l l i s ion - - saw a t h i r d  a i r c r a f t  
w a s  " c o n s i d e r a b l y  south"  of t h e  

The two w i t n e s s e s  who 

e i t h e r  i t s  l o c a t i o n  o r  a l t i t u d e ;  t h e  
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  
witness--who w a s  about  2 m i  w e s t  of t h e  
j u s t  b e f o r e  t h e  c o l l i s i o n .  H e  s a i d  i t  
Cessna and F l i g h t  182 .  

s a w  an  a i r c r a f t  heading n o r t h  w e r e  1 t o  
2 m i  east of t h e  c o l l i s i o n  si te.  One s a i d  t h a t  t h e  a i r c r a f t  w a s  1 m i  
no r thwes t  and h i g h e r  t h a n  F l i g h 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 t h e r  s a i d  t h e  a i r c r a f t  w a s  1 m i  n o r t h e a s t  and h ighe r  t han  F l i g h 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 .  Both s a i d  t h a t  t h e  s m a l l  a i r c r a f t  
f l e w  o f f  i n  a n o r t h e r l y  d i r e c t i o n .  

The t h r e e  w i t n e s s e s  who s a w  a n  a i r c r a f t  f l y i n g  i n  a w e s t e r l y  
d i r e c t i o n  w e r e  l o c a t e d  over  6 m i  from t h e  c o l l i s i o n  s i t e .  One w i t n e s s  
s a w  a n  a i r c r a f t  about  2 min b e f o r e  t h e  c o l l i s i o n  and it  w a s  about  4 m i  
s o u t h e a s t  of t h e  c o l l i s i o n  s i t e .  The o t h e r  two w i t n e s s e s  s a w  a n  a i r -  
c r a f t  f l y  p a s t  t h e  c r a s h  s i t e  a f t e r  t h e  c o l l i s i o n ;  one  s a i d  t h e  a i r -  
c r a f t  he s a w  w a s  about  two- th i rds  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 t h e r  s a i d  t h e  a i r c r a f t  he s a w  w a s  a b l a c k  twin- 
eng ine  a i r c r a f t  . 

Except f o r  one w i t n e s s  who w a s  6 m i  n o r t h  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 t h e r  w i t n e s s e s  who s a w  an  a i r c r a f t  on a n  eastbound t r a c k  
w e r e  w i t h i n  1 t o  3 m i  of t h e  c o l l i s i o n  s i te .  The most d i s t a n t  w i t n e s s  
s a w  a n  a i r c r a f t  about  3 m i  behind and below F l i g h t  182. Four w i t n e s s e s  
s a w  a i r c r a f t  which w e r e  on eastbound t r a c k s  about  1 / 2  t o  2 m i  n o r t h  of 
and s l i g h t l y  behind F l i g h t  182 a t  o r  about  t h e  t i m e  of t h e  c o l l i s i o n .  
Two of t h e s e  f o u r  w i t n e s s e s  s a i d  t h e  a i r c r a f t  w a s  h i g h e r ,  o r  much h ighe r  
t h a n  F l i g h t  182; one s a i d  i t ' s  a l t i t u d e  w a s  about  1 ,500  f t ;  and one s a i d  
i t  w a s  a twin-engine a i r c r a f t  and i t  w a s  "lower t h a n  t h e  normal j e t  
p a t t e r n . "  The las t  of t h e s e  f i v e  w i t n e s s e s  w a s  about  3 m i  s o u t h e a s t  of 
t h e  c o l l i s i o n  s i te .  Th i s  w i t n e s s  s a w  two s m a l l  a i r c r a f t  f l y i n g  east. 
The f i r s t  passed  from h e r  view and she  cont inued  t o  watch t h e  second 
s m a l l  a i r c r a f t  f o r  "approximate ly  a minute  b e f o r e  PSA came i n t o  view." 
She cont inued  t o  watch F l i g h t  1 8 2  and t h e  second a i r c r a f t  u n t i l  t h e y  
c o l l i d e d .  

During t h e  i n v e s t i g a t i o n  t h e  w i t n e s s  group s e < e c t e d  25 state- 
ments  a s  r e p r e s e n t i n g  t h e  o b s e r v a t i o n s  of t h o s e  w i t n e s s e s  who had t h e  
b e s t  v iew and r e c o l l e c t i o n  of t h e  a c c i d e n t .  Three of t h e s e  25 s a w  a 
t h i r d  a i r c r a f t  and t h e i r  o b s e r v a t i o n s  a re  inc luded  above; 8 s t a t e d  t h a t  
t h e y  d i d  n o t  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 i g h t  182 and t h e  
Cessna; t h e  remainder  made no r e f e r e n c e  t o  t h e  p re sence  of o t h e r  a i r c r a f t  
i n  t h e i r  s t a t e m e n t s .  
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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  w e r e  
i d e n t i f i e d .  A E e e c h c r a f t  Baron inbound t o  Montgomery F i e l d  passed o v e r  
t h e  Mission Ray VORTAC a t  1 , 2 0 0  f t  and landed a t  Plontgomery F i e l d .  
A f t e r  l a n d i n g  and t u r n i n g  h i s  a i r c r a f t  o f f  t h e  ac t ive  runway, t h e  p i l o t  
s a w  F l i g h t  1 8 2  on f i r e  and descending.  

A Grumman T-Cat--a low wing monoplane--was proceeding northbound 
from I m p e r i a l  Beach t o  G i l l e s p i e  F i e l d  a t  3,500 f t .  A s  t h e  a i r c r a f t  
c r o s s e d  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  east of 
Lindbergh Fie ld- - the  p i l o t  s a w  FI i g h t  182 on downwind l e g  f o r  landing .  
H e  po in ted  it o u t  t o  h i s  s t u d e n t  p i l o t .  H e  a l s o  poin ted  o u t  o t h e r  
a i r c r a f t  which w e r e  t o  t h e  r i g h t ,  o r  east, of h i s  p r o j e c t e d  course .  fle 
d i d  n o t  see any a i r c r a f t  between h i s  a i r c r a f t  and F l i g h t  182, and he d i d  
n o t  see t h e  Cessna. He d i d  n o t  see t h e  c o l l i s i o n ,  bu t  d i d  see F l i g h t  
182 descend and c r a s h .  
immediately proceeded t o  t h e  crash si te.  He c i r c l e d  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 w a s  r i s i n g  but  i t  d i d  
n o t  r e a c h  h i s  a l t i t u d e .  He s a i d  he s a w  t h e  Coast Cuard r e s c u e  h e l i c o p t e r  
coming up on t h e  c r a s h  scene  and lie l e f t  a lmost  immediately and proceeded 
i n  a n o r t h e r l y  d i r e c t i o n  toward G i l l e s p i e  F i e l d .  

He c o n t a c t e d  San Diego approach c o n t r o l ,  and 

The c o n t r o l l e r s  a t  t h e  San Diego approach  c o n t r o l  s a i d  t h a t ,  
e x c e p t  f o r  t h e  t r a f f i c  t h e y  r e p o r t e d  t o  F l i g h t  1 8 2 ,  t h e y  d i d  n o t  see any 
pr imary o r  secondary t a r g e t s  t h a t  could have been c o n s i d e r e d  as a f a c t o r  
t o  t h e  f l i g h t .  

The Lindhergh tower l o c a l  c o n t r o l l e r  s a i d  t h a t  he d i d  n o t  
o b s e r v e  any t a r g e t s  around F l i g h t  1 8 2  a t  t h e  t i m e  of t h e  c o l l i s i o n  on 
h i s  BRITE 4 d i s p l a y .  

I n  a d d i t i o n ,  numerous r u n s  of P-log p l o t  d a t a  used t o  p l o t  t h e  
ground t r a c k  w e r e  examined. A number of pr imary t a r g e t  r e t u r n s  w e r e  
r e c o r d e d ,  but  no l o g i c a l  ground t r a c k  f o r  t h e s e  r e t u r n s  could be e s t a b -  
l i s h e d .  The t a r g e t s  w e r e  numerous and could be c l a s s i f i e d  as t y p i c a l  
ground c l u t t e r .  There w e r e  no d a t a  p o i n t s  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 pr imary r e t u r n  from a n  a i r c r a f t .  

2.  Analysis and Conclusions 

2.1 Ana 1 y s i s  

The f l i g h t c r e w  of F l i g h t  1 8 2  and t h e  p i l o t s  of t h e  Cessna w e r e  
c e r t i f i c a t e d  p r o p e r l y  and were q u a l i f i e d  f o r  t h e  f l i g h t .  There w a s  no 
ev idence  t h a t  medica l  problems a f f e c t e d  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 Cont ro l  F a c i l i t y  and 
t h e  Lindbergh tower w e r e  c e r t i f i c a t e d  p r o p e r l y  and w e r e  q u a l i f i e d  t o  
exercise t h e i r  d u 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 n o t  wearing h i s  g l a s s e s  as  r e q u i r e d  by h i s  medica l  c e r t i f i c a t e ,  
t h e  e v i d e n c e  showed t h a t  t h i s  i r r e g u l a r i t y  d i d  n o t  c o n t r i b u t e  t o  t h e  
a c c i d e n t .  
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Both a i r c r a f t  w e r e  c e r t i f i c a t e d ,  equipped,  and main ta ined  i n  
accordance  w i t h  r e g u l a t i o n s  and approved procedures .  
e v i d e n c e  of any m a l f u n c t i o n  which could have caused o r  c o n t r i b u t e d  t o  
t h e  c o l l i s i o n ;  F l i g h t  1 8 2 ' s  e n g i n e s  were n o t  damaged by i n - f l i g h t  
f oreign-o b j  ec t i n g e s t  ion .  

There was no 

While t h e  ev idence  showed t h a t  t h e  a i r  t r a f f i c  c o n t r o l  ser- 
v i c e s  provided F l i g h t  182 and t h e  Cessna w e r e  a p p r o p r i a t e  f o r  t h e  ATC 
environment,  i t  a l s o  d i s c l o s e d  t h a t  c o n t r o l l e r  p e r s o n n e l  d i d  n o t  comply 
w i t h  t h e  p r o v i s i o n s  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  
a d v i s o r i e s  d i d  n o t  comply p r e c i s e l y  w i t h  t h e  p r e s c r i b e d  procedures  of 
FAA Handbook 7110.65A. 

Cont rary  t o  M i r a m a r  Order NKY 206G,  t h e  approach c o n t r o l l e r  a t  
San Diego approach c o n t r o l  d i d  n o t  d i r e c t  F l i g h t  182  t o  m a i n t a i n  4,000 
f t  u n t i l  c l e a r  of t h e  Montgomery F i e l d  a i r p o r t  t r a f f i c  area. The con- 
t r o l l e r  s a i d  t h a t  F l i g h t  182 w a s  o u t s i d e  t h e  area when h e  c l e a r e d  it  f o r  
t h e  v i s u a l  approach and t h a t  he monitored i t s  c o u r s e  on h i s  r a d a r .  
S i n c e  t h e  f l i g h t  d i d  n o t  e n t e r  t h e  Montgomery F i e l d  a i r p o r t  t r a f f i c  
area,  h e  s a i d  t h e r e  w a s  no need e i t h e r  t o  p l a c e  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  c o o r d i n a t e  i t s  p a s s a g e  w i t h  Montgomery F i e l d .  H i s  d e t e r -  
m i n a t i o n  w a s  based on t h e  f a c t  t h a t  F l i g h t  182's c o u r s e  p laced  it  s o u t h  
of  t h e  MZB VORTAC's  090" r a d i a l  which, t o  him, c o n s t i t u t e d  t h e  end of 
t h e  Montgomery F i e l d  a i r p o r t  t r a f f i c  area and t h e  beginning  of t h e  
Lindbergh F i e l d  a i r  t r a f f i c  area. However, F l i g h t  1 8 2 ' s  ground t r a c k  
showed t h a t  i t  passed about  .8 m i l e  i n s i d e  Montgomery F i e l d ' 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  o r d e r  w a s  t o  
I n  t h i s  

One could  
a v o i d  a p o t e n t i a l  c o n f l i c t  w i t h  Montgomery F i e l d  o p e r a t i o n s .  
i n s t a n c e  n e i t h e r  a i r c r a f t  w a s  a Montgomery F i e l d  o p e r a t i o n .  
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 a p p l i e d  t o  F l i g h t  182, t h e  two 
a i r c r a f t  would have remained s e p a r a t e d  and t h a t ,  even though t h e  Cessna 
w a s  n o t  a t r a f f i c  o p e r a t i o n  p r o t e c t e d  by t h e  o r d e r ,  t h e  f a i l u r e  t o  a p p l y  
i t  w a s  a c a u s a l  f a c t o r .  T h i s  i n f e r e n c e  might be v a l i d  i f  t h e  c o n t r o l l e r s  
had t a k e n  no o t h e r  a c t i o n  t o  i n s u r e  t h a t  t h e y  were s e p a r a t e d ;  however, 
t h e y  d i d  t a k e  o t h e r  a c t i o n .  The ev idence  i s  c o n c l u s i v e  t h a t  t h e  c o n t r o l l e r s  
p o i n t e d  o u t  t h e  t r a f f i c  t o  F l i g h P 1 8 2  and t h e n  a p p l i e d  approved t r a f f i c  
s e p a r a t i o n  procedures  t o  6 e p a r a t e  t h e  a i r c r a f t .  

A f t e r  F l i g h t  1 8 2  w a s  c l e a r e d  f o r  t h e  v i s u a l  approach ,  i t  w a s  
s t i l l  a n  IFR f l i g h t  a l t h o u g h  it  w a s  o p e r a t i n g  i n  v i s u a l  f l i g h t  c o n d i t i o n s .  
F e d e r a l  r e g u l a t i o n s  r e q u i r e d  t h e  c r e w  t o  "see and avoid"  o t h e r  a i r c r a f t .  
S t a g e  11 r a d a r  services a re  des igned  t o  a i d  t h e  p i l o t  i n  accomplishing 
t h i s  r e g u l a t o r y  r e s p o n s i b i l i t y .  Thus, beginning a t  0859:30, F l i g h t  182 
w a s  g i v e n  t h r e e  t r a f f i c  a d v i s o r i e s  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  c o n t r o l l e r .  A t  0859:30, F l i g h t  182 w a s  
a d v i s e d  of t r a f f i c  1 m i l e  i n  f r o n t  of i t  and heading i n  a n o r t h e r l y  
d i r e c t i o n .  The c r e w ' s  r e s p o n s e  i n d i c a t e d  t h a t  t h e y  d i d  n o t  see t h e  
a i r c r a f t  and w e r e  looking  f o r  it. The c o n t r o l l e r  s t a t e d  t h a t  t h i s  w a s  
a pr imary r a d a r  r e t u r n ,  t h a t  it had passed F l i g h t  182, and t h a t  h e  had 
no i d e a  of  i t s  a l t i t u d e  o r  where i t  went a f t e r  t h a t .  
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A t  0859: '39, the, npproacli c o n t r o l 1  e r  ndvised 1Yight 1 8 2  0 1  
" a d d i t i o n a l  t r a f f  ic'l and d e s c r i b e d  t h e  a i r c r a f t  t y p e ,  l o c a t i o n ,  lie;iclirig, 
and a1 t itucle. 'rt ica a d v i s o r y  t lescr ibcd  t l i c  Cessna's h e a d i n g  and i t s  
p o s i t i o n  i t 1  r c l a t i o n  t o  T,indbergli F i e l d .  A t  0859350, the  i i r s t  o f f i cc l r  
t o l d  t h e  approac l i  c o n t r o l l e r  t h a t  "Okay, we've g o t  that  ot1ic.r t w e l v ~ . "  

A t  0900:15, the approach c o n t r o l l e r  aga in  atlviscd 1'1 i g h t  1 8 1  
of the Ccssna ' s  p o s i t i o n  arid a l t i t u d e .  
tiot c o n t a i n  the t l  i r e c t i o n  of t r n t f i c -  movement o r  t h e >  a ircraEt t y p c ,  i t  
d i d  n o t  meet t h e  r equ i r emen t s  of Handbook 7 [IO. 6512, paragrapli  511. 
However, a t  0900:21, t l i e  f i r s t  o f E i c c r  s a i d ,  "Cot CIII", m d  1 sec  I n t e r  
t h e  c a p t a i n  t o l d  t h e  c o n t r o  LI e r ,  "'l'raf f i c  i n  s i g h t .  'I'licl approacli 
c o n t r o l l e r  c leared  t h e  f l i g h t  t o  ma in ta in  v i s u a l  s e p a r a t  Lori and t o  
c o n t x t  t h e  l8indl)erg1i tower,  and t l i e  cap t : i in  answered, "Okay. ' I  

S i n c e  t h i s  t r a f f i c  a d v i s o r y  d i d  

T h c  accc'ptance of a "main ta in-v isua l  - s e p a r a t  ion"  clcarancc 
r e q u i r e s  t h a t  t h e  p i l o t  s e p a r a t e  his a i r c r a f t  from t r a f €  ic t h a t  h,ls been 
p o i n t e d  o u t  t o  l i i m .  Wl i i le  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  w;is 
p o i n t i n g  o u t  t h c  Cessna t o  t h e  crew of 1 ' l i gh t  182, t h e  q u e s t i o n  a r i s e s  
'11s t o  whetlier t h e  f 1 i g h t c r c w  w a s  r e f  e r r i n g  t o  i t  when tliey c a l l  ed 
I ' t raf  f i c  in s i g h t .  ' I  

7'1ie two t r a f f i c  a d v i s o r i e s  concerning t h e  Ccssna placed i t  < i t  

1 , 4 0 0  t o  1 , 7 0 0  i t ,  no r theas tbound ,  j u s t  n o r t h  of 1,indbergh Tcield, and i n  
f r o n t  of  V'light 181.  T f  t h e  f l i g h t c r e w  hacl i dc r i t i f  ied 'inotlier a i r c r a f t  
cis t l ie  Cessna a t  t h i s  t i m c ,  t hen  it  i s  l o g i c a l  t o  assume' t l iat  i t  w a s  
L ly ing  i n  thc  sane area abou t  t h e  same' time as t h e  Cessna and  011 a 
s i m i l a r  course  and a l t i t u d e .  T n  o r d e r  to  be f l y i n g  i n  t h i s  arra i l  
would have had t o  have been o p e r a t i n g  w i t h i n  [,iiidbergli l?iclLcl n i r F o r t  
t r a f f i c  area. A b o u t  the time of t h c  c o l l i s i o n  T,indhr?rgh tower c o n t r o l l c r s  
w e r e  i n  r a d i o  cowtac t  w i t h  two a i r b o r n e  a i r c ra f - t - -F l  i g h t  2 0 7 ,  a Uoeing 
7 2 7  which t o o k  of F a t  0901:47, and a Ccssna 4 0 1 ,  N3208Q which w a s  9 .5  
nmi east of the field. There fo re ,  i f  a t h i r d  a i r c r a f t  w a s  o p e r a t i n ) ;  i n  
t h i s  area i t s  p i l o t  w a s  do ing  so i n  v i o l a t i o n  of I : c d e r a l  r e g u l a t i o n s .  

~ l l  of t h e  w i t n e s s e s  who s a w  a n o t h e r  tiircraf-t i n  tlie v i c i n i t y  
s a w  it e i t h e r  immediately be io re ,  d u r i n g ,  o r  j u s t  a f t e r  ttic c o l l i s i o n ;  
however, tic] one  s a w  a n o t h e r  s m a l  L a i r c r a f t  j u s t  n o r t h  of  I ,  inclbcrgli arid 
o n  a n o r t h e a s t e r l y  t r a c k  a t  t h e  t i m e  t h e  Ctssna w a s  in tlie area. T h u s ,  
i t  w a s  n e c e s s a r y  to de te rmine  i f  any of  tliesc, a i r c r a f t  coulcl fiavch 
t r a n s i t e d  tlic area n o r t h  of Lindbergti a t  t h e  t i m e  t h e  Cessna w a s  s i g h t e d  
by t h e  f l i g h t c r e w  of  F l i g h t  1 8 2 .  

It w a s  h i g h l y  improbable t h a t  t h e r e  w e r e  1 6  d i f f e r e n t  small 
a i r c r a f t  i n  t h e  area d u r i n g  the time i n t e r v a l  d e s c r i b e d  above; however, 
t h e r e  w a s  no one  a i r c ra I t  t r a c k  t h a t  w a s  suppor ted  by a m a j o r i t y  o f  t h e  
w i t n e s s e s .  The a i r c r a f t  s ight ings--based on t h e i r  r e p o r t e d  f l i g h t  
p a t h s - - f e l l  i n t o  f o u r  g roups :  a i r c r a f t  on a n o r t h e r l y  t r a c k ,  on a n  
e a s t e r l y  t r a c k ,  on a w e s t e r l y  t r a c k ,  and t h o s t  f o r  which no t r a c k  coulcl 
be dctermincd .  
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The t w o  w i t n e s s e s  who s a w  a n  a i r c r a f t  f l y  n o r t h  a r e  i n  f a i r l y  
c l o s e  agreement a s  t o  i t s  l o c a t i o n ,  a l t i t u d e ,  and c o u r s e ,  S i n c e  b o t h  
w i t n e s s e s  p laced  t h e  a i r c r a f t  i n  a n  area 1 m i  n o r t h  of and h i g h e r  t h a n  
F l i g h t  182, i t  seems probable  t h a t  t h e y  a re  d e s c r i b i n g  t h e  same a i r -  
c r a f t .  However, i t  i s  u n l i k e l y  t h a t  a s m a l l  a i r c r a f t  of t h e  Cessna 
c a t e g o r y  would have t h e  performance c a p a b i l i t y  t o  proceed from t h e  
p r o b a b l e  s i g h t i n g  a r e a  n o r t h  of Lindbergh F i e l d ,  c l imb t o  a n  a l t i t u d e  
above t h e  c o l l i s i o n  h e i g h t ,  t u r n ,  and be e s t a b l i s h e d  on a northbound 
t r a c k  i n  t h e  t i m e  i n t e r v a l  between t h e  f l i g h t c r e w ' s  s i g h t i n g  of Cessna 
N 7 7 1 1 G  and t h e  c o l l i s i o n .  S i n c e  t h e  p i l o t  of t h i s  t h i r d  a i r c ra f t  would 
have t o  have been f l y i n g  w i t h i n  t h e  Lindbergh F i e l d  a i r p o r t  t r a f f i c  area 
w i t h  no i n t e n t i o n  t o  l a n d  t h e r e ,  o r  i n t e n d i n g  t o  land  wi thout  c o n t a c t i n g  
t h e  tower,  he would have been i n  v i o l a t i o n  of p e r t i n e n t  F e d e r a l  r e g u l a t i o n s .  
The more l o g i c a l  assumption would be t h a t  t h e  p i l o t  o v e r f l e w  t h e  Lindbergh 
a r e a  on a northbound t r a c k  a t  3 ,000 f t  o r  above and w a s  n o t  i n  t h e  same 
a r e a  a s  t h e  Cessna.  

F i v e  of t h e  s i x  w i t n e s s e s  who s a w  a i r c r a f t  on a n  eastbound 
t r a c k  a r e  i n  some agreement.  A l l  s a i d  it w a s  behind F l i g h t  1 8 2  when 
t h e y  s a w  i t .  Three p laced  it  about  3 / 4  t o  1 m i  n o r t h  of F l i g h t  182,  and 
o n e  s a i d  i t  w a s  2 m i  n o r t h .  S i n c e  i t  w a s  improbable t h a t  f i v e  s m a l l  
a i r c r a f t  w e r e  i n  t h i s  v i c i n i t y  s i m u l t a n e o u s l y ,  i t  would appear  t h e y  w e r e  
d e s c r i b i n g  t h e  s a m e  a i r c r a f t .  However, t h e r e  i s  l i t t l e  o r  no agreement 
t h e r e a f t e r .  One w i t n e s s  s a i d  i t  w a s  a twin  engine  a i r c r a f t  f l y i n g  below 
t h e  normal " j e t  p a t t e r n . "  Two s a i d  i t  w a s  below t h e  c o l l i s i o n  a l t i t u d e ,  
w h i l e  two s a i d  i t  w a s  h i g h e r ,  o r  much h i g h e r  t h a n ,  F l i g h t  182. It was 
p o s s i b l e  t h a t  t h i s  a i r c r a f t  could  have been i n  t h e  area j u s t  n o r t h  of 
Lindbergh a t  t h e  t i m e  t h e  Cessna w a s  s i g h t e d .  However, t h e  p r o b a b i l i t y  
of  t h i s  being t r u e  w a s  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 r e a  wi thout  c o n t a c t i n g  t h e  tower.  The 
a i r c r a f t  d e s c r i b e d  by t h e  l a s t  w i t n e s s  which d isappeared  from v i e w  t o  
t h e  east  of h e r  p o s i t i o n  about  1 minute  b e f o r e  S l i g h t  182 came i n t o  h e r  
s i g h t  could  not--based upon l i g h t  a i r c r a f t  t i m e  and performance con- 
s t r a i n t s - - h a v e  been i n  a p o s i t i o n  t o  have been mis taken  f o r  Cessna "7711G. 

Three w i t n e s s e s  s a w  an  a i r c r a f t  on a westbound t r a c k .  It w a s  
obvious  t h a t  t h e  a i r c r a f t  d e s c r i b e d  by two of t h e s e  w i t n e s s e s  d i d  n o t  
f l y  p a s 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  a c c i d e n t .  Based on t h e  a i r -  
c r a f t ' s  heading ,  a l t i t u d e ,  l o c a t i o n ,  and t h e  time of t h e  o b s e r v a t i o n s  
t h e  a i r c r a f t  s e e n  by t h e s e  two w i t n e s s e s  w a s  probably t h e  Grumman T - C a t .  
The a i r c r a f t  seen by t h e  t h i r d  w i t n e s s  w a s  s i g h t e d  b e f o r e  t h e  c o l l i s i o n  
and s o u t h e a s t  of t h e  c o l l i s i o n  s i t e .  T h i s  a i r c r a f t  could have e n t e r e d  
t h e  Lindbergh a r e a  about  t h e  t i m e  F l i g h t  182 w a s  on t h e  downwind l e g ,  
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 i t  being 
m i s i d e n t i f i e d  a s  t h e  Cessna was remote.  

There w e r e  f i v e  w i t n e s s e s  who w e r e  n o t  a b l e  t o  p l a c e  t h e  a i r -  
c r a f t  on any  s p e c i f i c  t r a c k ;  however, one of t h e s e  s a w  a n  a i r c r a f t  
c i r c l e  t h e  smoke plume from t h e  c r a s h  and t h e n  f l y  o f f  t o  t h e  n o r t h .  
T h i s  a i r c r a f t  was t h e  Grumman T-Cat .  
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Three of t h e  remaining f o u r  w i t n e s s e s  of t h i s  group w e r e  over  
5 m i  from t h e  c r a s h  and w e r e  looking  i n  a s o u t h e a s t e r l y  d i r e c t i o n  when 
t h e y  saw t h e  t h i r d  a i r c r a f t ;  one of t h e s e  s a i d  i t  w a s  a l i t t l e  above and 
j u s t  s o u t h  of t h e  f i r e b a l l .  The l a s t  w i t n e s s  w a s  2 m i  w e s t  o f  t h e  
c o l l i s i o n  s i t e  and s a w  a n o t h e r  a i r c r a f t  "cons iderably  south ' '  of t h e  
c o l l i s i o n  s i t e .  A l l  f o u r  w i t n e s s e s  saw t h e  a i r c r a f t  s o u t h e a s t  of t h e  
c o l l i s i o n  s i t e  and t h e r e  w a s  a n  a i r c r a f t  i n  t h a t  s e c t o r  o€ t h e  sky--the 
Grumman T-Ca t . 

The tower and l o c a l  c o n t r o l l e r s  s a i d  t h a t  t h e i r  r a d a r s  d i d  n o t  
d e p i c t  any pr imary o r  beacon t a r g e t s  n e a r  t h e  Cessna when it  w a s  p o i n t e d  
o u t  t o  F l i g h t  182 .  
t r a c k  f o r  any of t h e  pr imary t a r g e t s  which it  d i s p l a y e d ,  and the p e r f o r -  
mance group concluded t h a t  t h e s e  t a r g e t s  w e r e  ground c l u t t e r .  In o r d e r  
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 V 7 7 1 1 C ,  i t  would 
b e  n e c e s s a r y  t o  conclude  t h a t  t h e  a i r c r a f t  w a s  f l y i n g  i n  t h e  v i c i n i t y  of 
t h e  Lindbergh F i e l d  t r a f f i c  p a t t e r n  a t  t h e  s a m e  t i m e  Cessna N7711C: was 
s i g h t e d  by F l i g h t  1 8 2 ' s  f l i g h t c r e w ;  t h a t  it w a s  n o t  equipped w i t h  a 
t r a n s p o n d e r ;  t h a t  i t  w a s  n o t  t r a c k e d  by the Sari Diego approach c o n t r o l l e r  
r a d a r ;  t h a t  i t s  p i l o t  d i d  n o t  comply w i t h  t h e  F e d e r a l  r e g u l a t i o n s  
governing f l i g h t  in t h i s  area; and,  that--based on t h e  f l  i g h t r r e w ' 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-- i t  was a Cessna o r  an  a i r c r a f t  
c l o s e l y  resembl ing  a Cessna. While i t  i s  p o s s i b l e  t h a t  a l l  t h i s  might 
have o c c u r r e d ,  t h e  weight of t h e  evidence i n d i c a t e d  t h a t  t h e r e  w a s  n o t  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 mis taken  
f o r  i t  by t h e  f l i g h t c r e w  of F l i g h t  1 8 2 .  

The &log d a t a  d i d  n o t  d i s c l o s e  any l o g i c a l  ground 

The v i s i b i l i t y  s t u d y  showed t h a t  when t h e  0859:'39 and 0900:15 
a d v i s o r i e s  w e r e  i s s u e d ,  t h e  Cessna would have been a lmost  c e n t e r e d  on 
b o t h  p i l o t s '  windshie lds .  Even i f  t h e i r  eyes  w e r e  lower and s l i g h t l y  
a f t  of t h e  d e s i g n  e y e  r e f e r e n c e  p o i n t s ,  t h e  c o c k p i t  s t r u c t u r e  of t h e  
Boeing 727 would n o t  have prevented  e i t h e r  p i l o t  from s i g h t i n g  t h e  
Cessna. S i n c e  t h e  sun  w a s  above t h e  hor izon  and t h e  Cessna w a s  below 
i t ,  t h e  p i l o t s  would n o t  have had t o  look  d i r e c t l y  i n t o  t h e  sun t o  f i n d  
t h e  Cessna,  and t h e  w h i t e  s u r f a c e  of t h e  Cessna ' s  wing could have 
p r e s e n t e d  a r e l a t i v e l y  b r i g h t  t a r g e t  i n  t h e  s u n l i g h t .  

The c o c k p i t  c o n v e r s a t i o n  from 0900:15 and 0901 :21 showed t h a t  
t h e  c a p t a i n  and f i r s t  o f f i c e r  s i g h t e d  an a i r c r a f t ;  t h a t  they had i d e n t i f i e d  
t h e  a i r c r a f t  a s  a Cessna; t h a t  t h e y  s i g h t e d  t h e  a i r c r a f t  i n  t h e  s a m e  
a r e a  t h a t  t h e  c o n t r o l l e r  had s a i d  t h e  Cessna w a s  f l y i n g ;  and t h a t  a i r  
t r a f f i c  c o n t r o l  w a s  informed t h a t  t h e  t r a f f i c  w a s  " i n  s i g h t . "  The 
e v i d e n c e  showed that t h e  c a p t a i n  and f i r s t  o f f i c e r  d i d  have t h e  Cessna,  
N 7 7 1 1 G ,  i n  view at o r  s h o r t l y  a f t e r  i t  w a s  f i r s t  po in ted  o u t  t o  them. 
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The e v i d e n c e  was c o n c l u s i v e  t h a t  t h e  f l i g h t c r e w ' s  t r a n s m i s s i o n s  
t o  t h e  approach  c o n t r o l l e r  convinced him t h a t  t h e y  had t h e  Cessna i n  
s i g h t  and t h a t  t h e y  w e r e  c a p a b l e  of meet ing t h e  c r i t e r i a  imposed upon 
them by t h e i r  a c c e p t a n c e  of t h e  i n s t r u c t i o n  t o  m a i n t a i n  v i s u a l  s e p a r a t i o n .  
The two l a t e r  a d v i s o r i e s  i s s u e d  t o  PJ7711G which s t a t e d  t h a t  a "PSA j e t "  
descending  i n t o  Lindbergh "has you i n  s i g h t "  o f f e r e d  c o n f i r m a t i o n  of t h e  
approach  c o n t r o l l e r ' s  s t a t e  of mind. From t h e  t i m e  h e  accepted  c o n t r o l  
of  F l i g h t  182 u n t i l  h e  t r a n s f e r r e d  communications t o  t h e  tower,  t h e  
approach  c o n t r o l l e r  used t h e  procedures  p r e s c r i b e d  by Handbook 7110.658, 
w i t h  t h e  one e x c e p t i o n  noted ear l ier .  

A t  0900:38, F l i g h t  182  r e c e i v e d  i t s  las t  t r a f f i c  a d v i s o r y .  
The Lindbergh tower l o c a l  c o n t r o 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 a d v i s o r y  was based on t h e  p o r t r a y a l  of 
t h e  BRITE 4 r a d a r  d i s p l a y  and i t  w a s  t imely .  Although t h e  c o n t r o l l e r  
d i d  n o t  s c a n  t h e  area v i s u a l l y ,  i t  i s  d o u b t f u l  t h a t  v a l u e s  and d i r e c t i o n s  
d e r i v e d  from t h e  r a d a r  d i s p l a y  could have been improved upon by a n  
estimate based on v i s u a l  o b s e r v a t i o n s  of two a i r c r a f t  t h a t  were o v e r  2 
m i  from t h e  tower and w e r e  s e p a r a t e d  from each o t h e r  by a t  l eas t  1 m i .  
However, t h e  a d v i s o r y  d i d  n o t  c o n t a i n  t h e  d i r e c t i o n  of t r a f f i c  movement ; 
t h e r e f o r e ,  i t  d i d  n o t  comply w i t h  t h e  p r o v i s i o n s  of paragraph  511 of t h e  
Handbook 7110.65A. Regard less  , t h e  i n t r a c o c k p i t  c o n v e r s a t i o n  showed 
t h a t  t h e  f l i g h t c r e w  a s s o c i a t e d  t h i s  a d v i s o r y  w i t h  t h e  Cessna--the 
a i r c r a f t  t h e y  had r e p o r t e d  s i g h t i n g  i n  r e s p o n s e  t o  t h e  ear l ie r  a d v i s o r i e s  
i s s u e d  by t h e  approach  c o n t r o l l e r .  
a f t e r  s i g h t i n g  t h e  Cessna t h e  f l i g h t c r e w  e i t h e r  d i smissed  it as  no 
hazard ,  o r  l o s t  s i g h t  of i t ;  t h i s  had happened b e f o r e  t h e y  r e c e i v e d  t h e  
t o w e r ' s  a d v i s o r y .  While t h e y  d i d  inform t h e  l o c a l  c o n t r o l l e r  i n i t i a l l y  
t h a t  t h e y  had l o s t  s i g h t  of t h e  Cessna, t h e  f l i g h t c r e w ' s  subsequent  
t r a n s m i s s i o n s  convinced him t h a t  t h e y  had t h e  Cessna i n  s i g h t  and t h a t  
i t  w a s  no l o n g e r  a f a c t o r .  
t r a f f i c .  R e g a r d l e s s  of t h e  r e a s o n ,  F l i g h t  182's f l i g h t c r e w  d i d  n o t  keep 
t h e  Cessna i n  s i g h t  and t h e y  d i d  n o t  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  11 er c l e a r l y  . 

The c o n v e r s a t i o n  a l s o  showed t h a t  

H e  tu rned  h i s  a t t e n t i o n  t o  r e l e a s i n g  d e p a r t i n g  

The v i s i b i l i t y  s t u d y  showed t h a t  when t h e  t o w e r ' s  a d v i s o r y  w a s  
r e c e i v e d  t h e  Cessna would have been p o s i t i o n e d  a t  t h e  bottom of b o t h  t h e  
c a p t a i n ' s  and f i r s t  o f f i c e r ' s  w i n d s h i e l d s ,  j u s t  above t h e  windshie ld  
wiper  b l a d e s .  I f  t h e  p i l o t s '  eyes  were p o s i t i o n e d  a f t  of and below t h e  
d e s i g n  e y e  r e f e r e n c e  p o i n t s ,  t h e  Cessna could  have been masked by t h e  B- 

' 7 2 7 ' s  c o c k p i t  s t r u c t u r e .  
e i t h e r  leaned  forward o r  r a i s e d  t h e i r  seats,  o r  bo th .  Even had t h e y  
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 f u r t h e r  
compl ica ted  by o t h e r  f a c t o r s .  
c o u r s e  a s  F l i g h t  182 and a p p a r e n t  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  d i s c e r n ;  t h e r e  would b e  a 
f o r e s h o r t e n i n g  of t h e  Cessna ' s  f u s e l a g e  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 t h e  t a r g e t  would have been 

Therefore ,  t h e y  could  n o t  see it  u n l e s s  t h e y  

The Cessna was now on v i r t u a l l y  t h e  same 
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viewed a g a i n s t  t h e  m u l t i c o l o r  hues of t h e  r e s i d e n t i a l  area benea th  i t  
and t h e  r a t i o  of i t s  c o l o r  and t h e  c o l o r  of t h e  ground would have been 
minimal.  The c o c k p i t  c o n v e r s a t i o n  showed t h a t  t h e  f l i g h t c r e w  d i d  n o t  
have t h e  Cessna i n  s i g h t ,  and t h a t  t h e y  thought  it had passed behind o r  
undernea th  them. 

T h e  approach c o n t r o l l e r ' s  handl ing  of t h e  Cessna w a s  a l s o  i n  
accordance  w i t h  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 the Cessna maintained t h e  070" heading conta ined  i n  the 
c o n t r o l l e r ' s  0859:57 i n s t r u c t i o n ,  h e  would have c l e a r e d  F l i g h t  182 ' s  
t r a c k  w i t h  about  a 1 , 0 0 0 - f t  a l t i t u d e  s e p a r a t i o n .  The r e a s o n  f o r  t l ic  
Ccssna ' s  d e v i a t i o n  from t h e  heading could n o t  be determined;  however, 
t h e  p i l o t  w a s  f l y i n g  i n  a n  area i n  which a i r  t r a f f i c  c o n t r o l  w a s  being 
e x e r c i s e d  and he e i t h e r  should have complied w i t h  t h e  i n s t r u c t i o n  o r  
informed t h e  c o n t r o l l e r  o therwise .  

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 i g h t  182. T h i s  a d v i s o r y  w a s  g iven  w h i l e  M7711G w a s  
s t i l l  on what appeared t o  be a c r o s s i n g  t r a c k  t o  t h a t  of P l i g h t  182 .  
S h o r t l y  t h e r e a f t e 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 c o i n c i d e  w i t h  F l i g h t  182 's  f l i g h t p a t h .  According t o  t h e  v i s i b i l i t y  
s t u d y ,  d u r i n g  t h e  t i m e  between t h i s  a d v i s o r y  and t h e  c o l l i s i o n ,  T:light 
1 8 2  would n o t  have been v i s i b l e  t o  t h e  Cessna p i l o t s .  S i n c e  t h e  Cessna 
p i l o t s  w e r e  t o l d  t h a t  t h e y  w e r e  being over taken  by a n  a i r c r a f t  whose 
f l i g h t c r e w  had them i n  s i g h t ,  i t  would b e  u n r e a l i s t i c  t o  conclude t h a t  
t h e y  would have made any a t t e m p t  t o  t u r n  t h e i r  a i r c r a f t  i n  o r d e r  t o  
s i g h t  F 1  i g h t  182. 

R e g a r d l e s s  of t h e  Cessna 's  change of c o u r s e ,  F l i g h t  1 8 2  was 
t h e  o v e r t a k i n g  a i r c r a f t  and i t s  f l i g h t c r e w  had t h e  r e s p o n s i b i l i t y  of 
complying w i t h  t h e  r e g u l a t o r y  requirement  t o  p a s s  " w e l l  clear' '  of t h e  
Cessna. The r e g u l a t i o n s  do n o t  e s t a b l i s h  minimum l a t e ra l  and v e r t i c a l  
s e p a r a t i o n  d i s t a n c e s  f o r  t h i s  maneuver; consequent ly ,  t h e  " w e l l  c l e a r "  
d i s t a n c e  w a s  a m a t t e r  of p i l o t  judgment,  and,  as s t a t e d  by t h e  company's 
c h i e f  p i l o t ,  112 m i l e  would have been adequate  s e p a r a t i o n  f o r  t h i s  
maneuver, even though i t  would p l a c e  t h e  a i r c r a f t  w i t h i n  t h e  c o n f l i c t  
a l e r t  s y s t e m ' s  Type III warning parameters .  

The c o n f l i c t  a l e r t  warning began about  1 9  sec b e f o r e  t h e  
c o l l i s i o n .  Handbook 7110.658 r e q u i r e d  a c o n t r o l l e r  t o  t a k e  a p p r o p r i a t e  
a c t i o n  t o  r e s o l v e  a c o n f l i c t  when t h e  a l e r t  i s  d i s p l a y e d ;  however, he 
must a l s o  d e c i d e  i f  t h e  c o n f l i c t  has been r e s o l v e d .  C o r r e c t i v e  a c t i o n s  
do n o t  n e c e s s a r i l y  r e q u i r e  t h e  c o n t r o 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  s e p a r a t i o n  w a s  i n  t h e  c o c k p i t  of F l i g h t  182,  and 
w h i l e  t h e  s e p a r a t i o n  maintained by t h a t  f l i g h t c r e w  d i d  n o t  s a t i s f y  t h e  
c o n f l i c t  a l e r t  computer,  i t  could have been more t h a n  a d e q u a t e  f o r  
c l e a r i n g  the Cessna i n  v i s u a l  f l i g h t  c o n d i t i o n s .  
d e c i s i o n  of whether t h i s  c o n f l i c t  had been r e s o l v e d  o r  whether it 
r e q u i r e d  a c t i o n  on h i s  p a r t  w a s  based on h i s  judgment and exper ience .  

The approach c o n t r o l l e r ' s  
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Based on a l l  i n f o r m a t i o n  a v a i l a b l e  t o  him, h e  decided t h a t  t h e  f l i g h t -  
c r e w  of  F l i g h t  182 w e r e  complying w i t h  t h e i r  v i s u a l  s e p a r a t i o n  clearance; 
t h a t  t h e y  were accompl i s t i ing  an o v e r t a k e  maneuver w i t h i n  t h e  s e p a r a t i o n  
p a r a m e t e r s  of t h e  c o n f l i c t  a l e r t  computer;  and t h a t ,  t h e r e f o r e ,  no 
c o n f l i c t  e x i s t e d .  

I n  r e t r o s p e c 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  w e r e  
m i s l e d  (1) by t h e i r  b e l i e f  t h a t  F l i g h t  1 8 2 ' s  f l i g h t c r e w  were v i s u a l l y  
s e p a r a t i n g  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  p r e v i o u s  
e x p e r i e n c e s  w i t h  s imi l a r  c o n f l i c t  a l e r t s  wherein no a c t i o n  on t h e i r  p a r t  
w a s  n e c e s s a r y .  Based on t h e  procedures ,  t h e i r  r e q u i r e m e n t s  were s a t i s f i e d  
They, t h e r e f o r e ,  d i d  n o t  t r y  t o  r e p o s i t i o n  and unscramble t h e  d a t a  
b l o c k s  and r e a c q u i r e  t h e  a l t i t u d e  r e a d o u t s  t o  f u r t h e r  monitor  t h e  
s i t u a t i o n  because t h e y  b e l i e v e d  t h a t  v i s u a l  s e p a r a t i o n  w a s  be ing  a p p l i e d .  

The S a f e t y  Board w a s  n o t  a b l e  t o  de te rmine  why F l i g h t  182 's  
and t h e  Cessna ' s  d a t a  b l o c k s  d i d  n o t  s e p a r a t e  a u t o m a t i c a l l y .  
w a s  p o s s i b l e  t h a t  t h e  a u t o - o f f s e t  f u n c t i o n  w a s  enabled a t  t h e  d i s p l a y  
b u t  w a s  be ing  del-ayed by h i g h e r  p r i o r i t y  computer f u n c t i o n s ,  t h e  more 
l i k e l y  p r o b a b i l i t y  w a s  t h a t  t h e  f u n c t i o n  w a s  i n h i b i t e d  a t  t h e  d i s p l a y ,  
e i t h e r  by t h e  c o n t r o l l e r s  on d u t y  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 s p l a y  d u r i n g  ear l ier  d u t y  s h i f t s .  

While i t  

However, t h e  E 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  procedures  t o  
r e q u i r e  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  w e r e  
involved  i n  a c o n f l i c t  a l e r t  r e s u l t e d  i n  a less-than-optimum u s e  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 s u a l  s e p a r a t i o n  procedures  
were being used i n  a t e r m i n a l  area. Had t h i s  requi rement  e x i s t e d ,  i t  
w a s  p o s s i b l e  t h a t  warnings and perhaps  suggested e v a s i v e  maneuvers could 
have been d e l i v e r e d  t o  t h e  p i l o t s  of one o r  even b o t h  a i r c r a f t .  While 
t h e  S a f e t y  Board cannot  conclude  t h a t  t h e  d e l i v e r y  of a warning o r  
sugges ted  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  c o u r s e  of 
e v e n t s ,  t h e  f a i l u r e  of  t h e  procedures  t o  r e q u i r e  t h i s  t o  be done may 
have depr ived  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 p l a n e s  c o l l i d e d  s h o r t l y  a f t e r  t h e  tower ' s  t r a f f i c  ad- 
v i s o r y .  
on t h e  No. 5 l e a d i n g  edge f l a p  a c t u a t o r  of F l i g h t  182  show t h a t  t h e  
impact occur red  on t h e  forward and u n d e r s i d e  of i t s  r i g h t  wing about  
1 2 . 5  f t  ou tboard  of t h e  wing r o o t .  Almost every  w i t n e s s  who saw t h e  
c o l l i s i o n  confirmed t h i s  conclus ion .  

The damage t o  t h e  Cessna ' s  p r o p e l l e r  and matching damage noted  

The s t u d y  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 7 2 7 ' s  r i g h t  wing l e a d i n g  edge extended from t h e  
No. 4 inboard l e a d i n g  edge f l a p  outboard  t o ,  and i n c l u d i n g ,  t h e  No. 3 
l e a d i n g  edge s l a t - - a  d i s t a n c e  of 30 f e e t  o r  more. 
o f  t h i s  damage appeared t o  extend rearward t o  t h e  f r o n t  s p a r  of t h e  wing. 
The c a l c u l a t e d  p o s i t i o n s  of t h e  f l i g h t  c o n t r o l s  i n  F i g u r e  2 show a lmost  
f u l l  d e f l e c t i o n  i n  t h e  proper  d i r e c t i o n  t o  arrest  t h e  abnormal a t t i t u d e  
and t o  r e s t o r e  c o n t r o l l e d  f l i g h t .  The d e f l e c t e d  p o s i t i o n  of t h e  f l i g h t  
c o n t r o l s  and the l e f t  wing f l i g h t  s p o i l e r  s u r f a c e s  i n d i c a t e d  t h a t  a t  
l ea s t  p a r t i a l  h y d r a u l i c  p r e s s u r e  was a v a i l a b l e  from system A and system B .  

The chordwise p e n e t r a t i o n  



The S a f e t y  Board w a s  n o t  able t o  assess p r e c i s e l y  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 r u c t u r e ,  
and t h e  e x i s t i n g  f i r e  had upon F l i g h t  1 8 2  aerodynamic c a p a b i l i t i e s  and 
c o n t r o l  ef f e c t i v e n e s s .  Consider ing t h e  e x t e n t  and magnitude of t h e  
c o l l i s i o n  damage, t h e  S a f e t y  Board concludes t h a t  t h e  a i r c r a f t  w a s  
p robably  u n c o n t r o l l a b l e .  

Although t h e  evidence showed t h a t  approved ATC s e p a r a t i o n  pro- 
c e d u r e s  w e r e  used by t h e  c o n t r o l l e r s ,  t h e  S a f e t y  Board 's  i n v e s t i g a t i o n  
d i s c l o s e d  o t h e r  areas which may have c o n t r i b u t e d  t o  t h e  a c c i d e n t .  

Although F l i g h t  182  w a s  provided a l l  t h e  s e r v i c e s  a p p r o p r i a t e  
under S t a g e  11 r a d a r  procedures ,  t h e s e  procedures  merely helped t h e  
p i l o t  a p p l y  t h e  r e g u l a t o r y  "see and avoid" p r i n c i p l e s .  
r e c o g n i z e s  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 a n  a i r c r a f t  i s  flown i n  v i s u a l  conclit i o n s  
and w i l l  be  a p a r t  of any c o l l i s i o n  avoidance  system. 
c o n c e p t  a p p e a r s  t o  p l a c e  a d i s p r o p o r t i o n a t e  burden on the f l i g h t c r e w s  of 
a i r  c a r r i e r  a i r c r a f t ,  h i g h  performance g e n e r a l  a v i a t i o n  a i r c r a f t ,  and 
h i g h  performance m i l i t a r y  a i r c r a f t .  This  i s  e s p e c i a l l y  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 m i x t u r e  of high-speed and 
low-speed t r a f f i c  i n  a t e r m i n a l  area. Because of t h e  performance charac-  
ter is t ics  of t h e i r  a i r c r a f t ,  t h e s e  f l i g h t c r e w s  are a lmost  always o p e r a t i n g  
t h e  o v e r t a k i n g  a i r c r a f t ,  and,  t h e r e f o r e ,  are s o l e l y  r e s p o n s i b l e  f o r  
a v o i d i n g  t h e  s lower moving a i r c r a f t .  Thei r  o v e r t a k e  r a t e  i s  u s u a l l y  
h i g h ,  and t h e y  can expec t  l i t t l e  a s s i s t a n c e  from t h e  o t h e r  a i r c r a f t .  

The S a f e t y  I3oard 

Powever, t h e  

S i n c e  most of t h e s e  a i r c r a f t  a r e  flown by two o r  more p e r s o n s ,  
one  might conclude  t h a t  t h e  avoidance  problem would be l e s s e n e d .  
However, s e v e r a l  f a c t o r s  r e d u c e  t h e  amount of t i m e  s p e n t  i n  t r a f f i c  
scan .  Conf igur ing  t h e s e  a i r c r a f t  f o r  landing  r e q u i r e s  t h e  e x e c u t i o n  of 
a c h e c k l i s t ,  and many of t h e s e  c h e c k l i s t  i t e m s  r e q u i r e  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  e i i tered t h e  t e r m i n a l  t r a f f i c  mix. Many of t h e s e  
a i r c r a f t  r e q u i r e  s e v e r a l  f l a p  s e t t i n g s  and a i r s p e e d  a d j u s t m e n t s  t o  r e a c h  
t h e  l a n d i n g  f Lap c o n f i g u r a t i o n .  These a i r c r a f t  g e n e r a l l y  e n t e r  t h e  
t e r m i n a l  a r e a  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  e n t r y  i n t o  
t h e  t r a f f i c  p a t t e r n  o r  a t  t h e  beginning of t h e  € i n a l  approach.  These 
d e s c e n t s  a r e  o f t e n  flown w i t h  t h e  a i r c r a f t  i n  a noseup deck a n g l e ,  which 
limits t h e  f l i g h t c r e w ' s  v i s i b i l i t y  i n  t h e  area where rhey a r e  descending.  
F i n a l l y ,  t h e  t r a f f i c  t h e y  are  r e q u i r e d  t o  d e t e c t  and avoid  may n o t  be 
d e t e c t e d  e a s i l y  and may be f u r t h e r  camouflaged by t h e  s u r f a c e  background. 

While e x t r a  persons  may a i d  i n  t h e  scan, t h e  p i l o t  must 
manage h i s  c o c k p i t  t o  i n s u r e  t h a t  t h e  e x t r a  person  e i t h e r  assists i n  t h e  
scan ,  o r  does n o t  i n t e r f e r e  w i t h  i t .  I n  t h i s  i n s t a n c e ,  a l t h o u g h  t h e  
c a p t a i n  and f i r s t  o f f i c e r  s a w  t h e  a i r c r a f t ,  t h e r e  i s  no ev idence  t o  
i n d i c a t e  t h a t  it w a s  p o i n t e d  o u t  t o  any o t h e r  c o c k p i t  occupant .  Although 
company procedures  u r g e  t h e  f l i g h t  engineer  t o  p l a n  " r o u t i n e  paperwork 
and r a d i o  c o n t a c t s  . . . t o  be accomplished a t  a l t i t u d e s  above 10,000 f t , "  
he w a s  involved w i t h  r a d i o  c o n t a c t s  w i t h  t h e  company when t h e  Cessna 



- 33 - 

was p o i n t e d  o u t  t o  F l i g h t  182 and t h e  v i s u a l  s e p a r a t i o n  i n s t r u c t i o n  w a s  
i s s u e d .  S i n c e  t h e  e x t r a n e o u s  c o n v e r s a t i o n  w i t h i n  t h e  c o c k p i t  ceased 
a f t e r  t h e  f l i g h t c r e w  t o l d  t h e  approach c o n t r o l l e r  t h a t  t h e y  had t h e  
Cessna i n  s i g h t ,  t h e  c o n v e r s a t i o n  cannot  be c o n s i d e r e d  a c o n t r i b u t i n g  
f a c t o r .  However, t h i s  c o n v e r s a t i o n  p e r s i s t e d  u n t i l  t h e  f l i g h t  descended 
t o  3,200 f t  and w h i l e  a c h e c k l i s t  w a s  be ing  accomplished.  Even though a 
f l i g h t c r e w  i s  r e s p o n s i b l e  p r i m a r i l y  f o r  communications addressed  t o  
them, a d v i s o r i e s  t o  o t h e r  a i r c r a f t  can be v a l u a b l e  and may a i d  i n  t h e i r  
assessment  of t r a f f i c  which could become a f a c t o r .  According t o  t h e  
CVR, a t  0 8 5 7 : 4 4 ,  w h i l e  t h e  e x t r a n e o u s  c o n v e r s a t i o n  w a s  i n  p r o g r e s s ,  a 
company f l i g h t  preceding  F l i g h t  182  was a d v i s e d  of t h e  p r e s e n c e  of  t h e  
Cessna and i t s  f u t u r e  f l i g h t p a t h .  The f i r s t  o f f i c e r  asked i f  t h e  message, 
which inc luded  a c l e a r a n c e  t o  t h e  tower f requency ,  w a s  f o r  F l i g h t  182 .  
S i n c e  t h e  message was n o t  f o r  F l i g h t  182, no assumption can  be made as 
t o  whether  o r  n o t  i t s  f l i g h t c r e w  heard o r  unders tood  t h e  a d v i s o r y  pre-  
c e d i n g  t h e  c l e a r a n c e .  Although t h e  c o n v e r s a t i o n  w a s  n o t  c a u s a l ,  i t  does  
p o i n t  o u t  t h e  d a n g e r s  i n h e r e n t  i n  t h i s  t y p e  of c o c k p i t  environment 
d u r i n g  d e s c e n t  and approach t o  l a n d i n g .  

The i s s u a n c e  of t h e  "main ta in-v isua l -separa t ion"  c l e a r a n c e  and 
F l i g h t  182's r e s p o n s e  t o  t h e  i n s t r u c t i o n  raises several areas of concern.  
T h i s  method o f  s e p a r a t i o n  can  be a p p l i e d  n o t  o n l y  i n  S t a g e  11, but  a l s o  
i n  a TRSA and a Terminal  Cont ro l  Area. The u s e  of t h i s  t y p e  of s e p a r a t i o n  
d o e s  l i t t l e  e l se  but  p l a c e  t h e  p i l o t  i n t o  a "see and avoid" s i t u a t i o n  
even though h e  i s  f l y i n g  i n  a n  area where t h e  ATC system i s  c a p a b l e  of 
p r o v i d i n g  v e r t i c a l  o r  la teral  s e p a r a t i o n .  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  p r o v i d i n g  e i t h e r  ve r t i ca l  o r  la teral  s e p a r a t i o n  
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 i g h t  182  and t h e  Cessna would n o t  have c o l l i d e d .  The 
S a f e t y  Board b e l i e v e s  t h a t  p a r t i c i p a t i n g  a i r c r a f t  o p e r a t i n g  on random 
c o u r s e s  t o  e a c h  o t h e r  should be a f f o r d e d  t h i s  t y p e  of s e p a r a t i o n  u n t i l  
t h e y  a re  c lear  of each  o t h e r .  This  would be p a r t i c u l a r l y  a p p r o p r i a t e  
f o r  h i g h  performance a i r c r a f t  . 

Based on a v a i l a b l e  ev idence ,  t h e  S a f e t y  Board cannot  conclude  
whether t h e  f l i g h t c r e w  of F l i g h t  182 knew what t h e y  w e r e  r e q u i r e d  t o  do 
when t h e y  a c c e p t e d  tb.e "main ta in-v isua l -separa t ion"  c l e a r a n c e  from t h e  
c o n t r o l l e r .  I n  a d d i t i o n  t o  m a i n t a i n i n g  proper  s e p a r a t i o n  from t h e  
d e s i g n a t e d  a i r c r a f t ,  t h e i r  a c c e p t a n c e  of t h e  c l e a r a n c e  r e q u i r e d  them t o  
t e l l  t h e  c o n t r o l l e r  when t h e y  no l o n g e r  had i t  i n  s i g h 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  p e r s o n n e l  s p e c i f i c a l l y  t h a t  t h e y  had l o s t  s i g h t  of t h e  
t r a f f i c  could i n d i c a t e  t h a t  t h e y  were n o t  aware of what was embodied i n  
t h e  i n s t r u c t i o n  and t h a t  t h e y  may have c o n s i d e r e d  it  as  merely a n o t h e r  
t r a f f i c  a d v i s o r y .  

The company's c h i e f  p i l o t  t e s t i f i e d  t h a t  t h e  p r o c e d u r e s  em- 
bodied i n  t h e  v i s u a l  s e p a r a t i o n  c l e a r a n c e  are  set 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  c a r r y  w i t h  them on a l l  f l i g h t s .  H e  f u r t h e r  
t e s t i f i e d  t h a t  t h e y  are w e l l  aware of t h e  r e q u i r e m e n t s  embodied w i t h i n  
t h e  i n s t r u c t i o n .  However, t h e  v i s u a l  s e p a r a t i o n  procedures  a re  c o n t a i n e d  
i n  t h e  AIPI and n o t  i n  t h e  F e d e r a l  r e g u l a t i o n s  c a r r i e d  by t h e  p i l o t s .  H e  
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H e  s t a t e d  t h a t  A I M  i n fo rma t ion  i s  e x c c q t e d  f o r  p r e s e n t a t i o n  t o  t h e i r  
f l i g l i t c r ews  i n  ground schoo l ,  b u t  he coul cl n o t  i d e n t  iTy p r e c i s e l y  w l i a t  
areas of i n fo rma t ion  w e r e  used. l'he ev idence  i n d i c a t e s  t h a t  t h e r e  may 
b e  a communications pap between p i l o t s  and c o n t r o l l e r s  a s  t o  t t w  propfr  
u s e  of  t h e  AT(: system. T h c  ATC c o n t r o l l e r s  a r c  r e s p o n s i h l e  f o r ,  a~id 
a r e  r e q u i r e d  t o  a p p l y ,  t h e  p rocedures  con ta ined  i n  TIarid1)ook 711 0 . 6 5 A  i n  
t h e i r  c o n t r o l  of t r a f f i c .  Despi te  the Fact t ha t  t h e  s u c c e s s f u l  usc o t  
t h e s e  p rocedures  r e q u i r e s  a mutual i indrrstanclinp on tl ie p a r t s  of  pilots 
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 ies ,  p i l o t s  a re  riot r e q u i r e d  
t o  r e a d  Handbook 7110. 65A. 
o f  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 c o n t r o l l e r  r o l e s  and r c s p o n s  i b i l i t i e s  
i s  t h e  A I M ,  and t h i s  i s  not--by r egu la t ion - - r equ i r ed  r ead ing  T o t -  p i l o t s .  
Consider ing the r e s p o n s i b i l i t i e s  p laced  on bo th  thc p i l o t  and t h e  c o n t r o l l e r  
f o r  t h e  s a f e  o p e r a t i o n  i n  t h e  Na t iona l  A i r  Space system, i n d u s t r y  and 
t h e  r e d e r a l  Av ia t ion  A d m i n i s t r a t i o n  must t a k e  s t e p s  t o  i n s u r e  t h a t  t h e  
p i l o t s  a re  made cogn izan t  of what t l i i s  r e l a t i o n s h i p  r e q u i r e s  of thcm. 
E i t h e r  t h e  AIM should  be compulsory r e a d i n g  f o r  all p i l o t s - - a t  least  
t h o s e  s e c t i o n s  r e l a t i n g  t o  ATC r u l e s ,  p rocedures ,  and p i l o t  arid r o i l t r o l l e r  
r o l e s  and r e s p o n s i b i l i t y - - o r  pilot:; should he t e s t e d  a n n u a l l y  o r  s c ~ i  i -  
a n n u a l l y  on t h e i r  knowledge of t h e s e  proccxlures. 

One F e d e r a l  p u b l i c a t i o n  c o n t a i n i n g  a dclscr ip t ior i  

I n  c o n c l u s i o n ,  tlie eviclcmce i n d i c a t e s  that cven though f l i g h t -  
crews a r e  s t i l l  i n  a "see  and avoid"  environment,  tliey c lxerc ise  a lower 
d e g r e e  of v i g i l a n c e  i n  areas where t h e y  r e c e i v e  r a d a r  assistance, t h n  i n  
non-radar areas. Tnstead of a t t e m p t i n g  t o  seek ,  a c q u i r e ,  and t1ic.n 
m a i n t a i n  v i s u a l  c o n t a c t  w i t h  t r a f f i c ,  t h e y  seem to r e l y  on tlie rad.ir and 
r a d a r  c o n t r o l l e r  t o  p o i n t  o u t  t h e  a i r c r a f t ,  p a r t i c u l a r l y  a n  a i r c r a f t  
t h a t  may b e  i n  c o n f l i c t  w i t h  t h e i r s .  P i l o t s  a l s o  s e e m  t o  have 'i less- 
than-complete knowledge of t h e  s p e c i f i c  t y p e  o f  t r a P f  i c  separ ' i t ion  
s e r v i c e s  be ing  provided .  l 'hc t y p e s  of t r a f f i c  s e p a r a t i o n  p rocedures  
a v a i l a b l e  i n  a 'I'RSA v a r y  from t h a t  provided  i n  a S t a g e  I1 and S t a g e  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  p o s i t i o n  o r  
a l t i t u d e ,  o r  bo th ,  t he  p i l o t s  cou ld  r e c e i v e  e i t h e r  Stag<. 11 o r  S t a g e  T I 1  
s e r v i c e s  and could  p a s s  r a p i d l y  from one a r m  t o  a n o t h e r .  P i l o t s  must 
r e c o g n i z e  t h e  l e v e l  of  r a d a r  s e r v i c e s  t h e y  art' r e c e i v i n g .  In areas 
where t r a f € i c  s e p a r a t i o n  s e r v i c e s  a rc  n o t  be ing  furn is l ied  t h y  must bc 
aware o f  t h i s ,  and t h a t  t h e y  w i l l  he r e q u i r e d  t o  make a more d i l i g e n t  
e f f o r t ,  n o t  o n l y  t o  f i n d  c o n f l i c t i n g  t r a f f i c ,  bu t  t o  keep p r e v i o u s l y  
a c q u i r e d  t r a f f i c  i n  s i g h t  u n t i l  t h e y  a r e  a b s o l u t e l y  c e r t a i n  it i s  no 
l o n g e r  ;1 f a c t o r  t o  t h e i r  f l i g h t .  'rliese e f f o r t s  may even r e q u i r e  t h a t  
t l i ey  maneuver t h e i r  a i r c r a f t  i n  a manner tha t  w i l l  enhance tlicir a b i l i t y  
t o  s i g h t  and t o  m a i n t a i n  s i g h t  of c o n f l i c t i n g  t r a f f i c .  

C o n t r o l l e r s  seem t o  s i m i l a r l y  relax v i g i l a n c e .  Tl ic  cv iclerice 
p e r m i t s  a n  i n f e r e n c e  t h a t  the v i g i l a n c e  of t h e  approach c o n t r o l l e r  and 
h i s  s t a n d a r d s  f o r  a s s e s s i n g  t h e  r e s o l u t i o n  o f  p o s s i b l e  c o n f l i c t s  may 
have  lowered because  h e  b e l i e v e d  that  t h e  f l i g h t c r e w  which had r e p o r t e d  
t r a f f i c  " i n  s i g h t "  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  g r a s p  
on t h e  s i t u a t i o n  than lie d i d .  Th i s  a c c i d e n t  i l l u s t r a t e d  t h a t  this is 
n o t  a hard  and f a s t  r u l e  on which t h e  c o n t r o l l e r  can  r e l y .  l h e n  though 
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t h e  p i l o t  had assumed t h e  burden of m a i n t a i n i n g  s e p a r a t i o n ,  t h e  c o n t r o l l e r  
should  have n o t  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 b e  prepared  t o  u p d a t e  t h e  p i l o t ' s  i n f o r m a t i o n ,  
and ,  t i m e  p e r m i t t i n g ,  s t a n d  r e a d y  t o  a ler t  t h e  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 i n c i p l e  of redundancy h a s  been recognized  a s  one  of 
t h e  f o u n d a t i o n s  of f l i g h t  s a f e t y ,  and redundancy between t h e  p i l o t  and 
c o n t r o l l e r  can  o n l y  be achieved  when b o t h  p a r t i e s  exercise t h e i r  i n d i v i -  
d u a l  r e s p o n s i b i l i t i e s  f u l l y  r e g a r d l e s s  of who has assumed o r  been a s s i g n e d  
t h e  p r o c e d u r a l  o r  r e g u l a t o r y  burden. 

3. CONCLUSIONS 

3 . 1  Find i n g  s 

1. F l i g h t  1 8 2  w a s  c l e a r e d  f o r  a v i s u a l  approach t o  runway 27 
a t  Lindbergh F i e l d .  

2 .  The Cessna w a s  o p e r a t i n g  i n  a n  area where ATC c o n t r o l  w a s  
be ing  e x e r c i s e d  and i t s  p i l o t  w a s  r e q u i r e d  e i t h e r  t o  
comply w i t h  t h e  ATC i n s t r u c t i o n  t o  m a i n t a i n  t h e  070" 
heading o r  t o  advise t h e  c o n t r o l l e r  i f  h e  w a s  u n a b l e  t o  
do s o .  

3 .  The Cessna p i l o t  f a i l e d  t o  m a i n t a i n  t h e  a s s i g n e d  heading 
c o n t a i n e d  i n  h i s  ATC i n s t r u c t i o n .  

4 .  The c o c k p i t  v i s i b i l i t y  s t u d y  shows t h a t  i f  t h e  e y e s  of t h e  
Boeing 727 p i l o t  were l o c a t e d  a t  t h e  a i r c r a f t ' s  d e s i g n  eye  
r e f e r e n c e  p o i n t ,  t h e  Cessna ' s  t a r g e t  would have been 
v i s i b l e .  

5. 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  t h e  same a i r s p a c e .  

6 .  The approach c o n t r o l l e r  d i d  n o t  i n s t r u c t  F l i g h t  1 8 2  t o  
m a i n t a i n  4,000 f t  u n t i l  c lear  of t h e  Montgomery F i e l d  
a i r p o r t  t r a f f i c  area i n  accordance  w i t h  e s t a b l i s h e d  
p r o c e d u r e s  c o n t a i n e d  i n  Miramar Order NKY.206G. 

7.  The i s s u a n c e  and a c c e p t a n c e  of t h e  main ta in-v isua l -sepa-  
r a t i o n  c l e a r a n c e  made t h e  f l i g h t c r e w  of F l i g h t  182 
r e s p o n s i b l e  f o r  s e e i n g  and a v o i d i n g  t h e  Cessna. 

8 .  The f l i g h t c r e w  of F l i g h t  182 l o s t  s i g h t  of t h e  Cessna and 
d i d  n o t  c l e a r l y  inform c o n t r o l l e r  p e r s o n n e l  of t h a t  f a c t .  

9. The tower l o c a l  c o n t r o l l e r  a d v i s e d  F l i g h t  182 t h a t  a 
Cessna was a t  12 o ' c l o c k ,  1 m i l e ,  The f l i g h t c r e w  comments 
t o  t h e  l o c a l  c o n t r o l l e r  i n d i c a t e d  t o  him that t h e y  had 
passed o r  were p a s s i n g  t h e  Cessna. 
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10 .  Tile t r a f f i c  a d v i s o r i e s  i s sued  t o  F l i g h t  1 8 2  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 d i d  n o t  m e e t  a l l  t l ie  r e q u i r e -  
m e n t s  of paragraph  511 of  €landbook 7110.65A. 

11. The approach c o n t r o l l e r  r e c e i v e d  a c o n f l i c t  a l e r t  on 
F l i g h t  182 and t h e  Cessna a t  0901:28. The c o n f l i c t  
warning a l e r t s  t h e  c o n t r o 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  c o n d i t i o n s ,  less t h a n  r e q u i r e d  s e p a r a t i o n  
may r e s u l t  i f  a c t i o n  i s  n o t ,  o r  has n o t  been, t a k e n  t o  
r e s o l v e  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 lie 
b e l i e v e d  t h a t  F l i g h t  1 8 2  had t h e  Cessna i n  s i g h t  and t h e  
c o n i l i c t  w a s  r e s o l v e d .  

1 2 .  The c o n f l i c t  a l e r t  procedures  i n  e f f e c t  a t  t h e  t i m e  of the 
a c c i d e n t  d i d  n o t  r e q u i r e  t h a t  t h e  c o n t r o l l e r  warn t l ie  
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 t u a t i o n .  

13 .  Both a i r c r a f t  w e r e  r e c e i v i n g  S t a g e  I1 t e r m i n a l  r a d a r  
s e r v i c e s .  F l i g h t  182 w a s  an  I P R  a i r c r a f t ;  t h e  Cessna w a s  
a p a r t i c i p a t i n g  VFR a i r c r a f t .  Proper  S t a g e  11 s e x v i c e s  
w e r e  a f f o r d e d  b o t h  a i r c r a f t .  

14. S t a g e  I1 t e r m i n a l  s e r v i c e  does n o t  requi re .  t h a t  e i t h e r  
l a t e r a l  o r  ver t ica l  t r a f f i c  s e p a r a t i o n  minima be a p p l i e d  
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  e x i s t e d  t o  p r o v i d e  t h i s  t y p e  s e p a r a t i o n  t o  
F1 i g h t  1 8 2 .  

15. The Roeing 727 probably  w a s  n o t  c o n t r o l l a b l e  a f t e r  t h e  
c o l l i s i o n .  

3 .2  P r o b a b l e  Cause 

The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board d e t e r m i n e s  t h a t  the 
p r o b a b l e  c a u s e  of t h e  a c c i d e n t  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  1 8 2  t o  comply w i t h  t h e  p r o v i s i o n s  of a m a i n t a i n - v i s u a l - s e p a r a t i o n  
c l e a r a n c e ,  i n c l u d i n g  t h e  requirement  t o  inform t h e  c o n t r o l l e r  when t h e y  
no l o n g e r  had t h e  o t h e r  a i r c r a f t  i n  s i g h t .  

C o n t r i b u t i n g  t o  t h e  a c c i d e n t  w e r e  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 a u t h o r i z e d  t h e  c o n t r o l l e r s  t o  u s e  v i s u a l  
s e p a r a t i o n  procedures  t o  s e p a r a t e  two a i r c r a f t  on p o t e n t i a l l y  c o n f l i c t i n g  
t r a c k s  when t h e  c a p a b i l i t y  w a s  a v a i l a b l e  t o  p r o v i d e  e i t h e r  l a t e r a l  o r  
v e r t i c a l  r a d a r  s e p a r a t i o n  t o  e i t h e r  a i r c r a f t .  
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4 .  SAFETY RECOMMENDATIONS 

A s  a r e s u l t  of t h i s  a c c i d e n t ,  t h e  N a t i o n a l  T r a n s p o r t a t i o n  
S a f e t y  Board has  recommended t h a t  t h e  F e d e r a l  A v i a t i o n  Admin i s t r a t ion :  

"Implement a Terminal  Radar S e r v i c e  Area (TRSA) 
a t  Lindbergh  A i r p o r t ,  San Diego, C a l i f o r n i a .  
( C l a s s  I-Urgent Act ion)  (A-78-77)" 

"Review p rocedures  a t  a l l  a i r p o r t s  which are 
used  r e g u l a r l y  by a i r  carrier and g e n e r a l  
a v i a t i o n  a i r c r a f t  t o  de t e rmine  which o t h e r  
areas r e q u i r e  e i t h e r  a t e r m i n a l  c o n t r o l  
area o r  a t e r m i n a l  c o n t r o l  r a d a r  
s e r v i c e  area and e s t a b l i s h  t h e  a p p r o p r i a t e  
one. ( C l a s s  1 1 - P r i o r i t y  Act ion)  (A-78-78)" 

" U s e  v i s u a l  s e p a r a t i o n  i n  t e r m i n a l  c o n t r o l  
areas and t e r m i n a l  r a d a r  service areas o n l y  
when a p i l o t  r e q u e s t s  i t ,  excep t  f o r  sequencing  
on t h e  f i n a l  approach  w i t h  r a d a r  moni tor ing .  
( C l a s s  I ,  Urgent Act ion)  (A-78-82)" 

"Re-evaluate  i t s  p o l i c y  w i t h  r e g a r d  t o  t h e  u se  
o f  v i s u a l  s e p a r a t i o n  i n  o t h e r  terminal areas. 
( C l a s s  11, P r i o r i t y  Act ion)  (A-78-83)" 



Vice Chuirrrtari 

MrADADd5, Member, dissented. ( S e e  d i s sen t ing  ::taLerrieriL on page 39. ) 

A p r . i l  20, 1979 
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McADAYS, Member, d i s s e n t i n g  

I d i s a g r e e  s h a r p l y  w i t h  t h e  m a j o r i t y ,  f o r  t h e  reason  t h a t  
t h e  inadequac ies  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  be ing  a probable  cause of t h e  a c c i d e n t .  

Although t h e  m a j o r i t y  does c i t e  t h e  inadequac ies  o f  t h e  
a i r  t r a f f i c  c o n t r o l  system a s  be ing  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  a c c e p t a b l e  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  semant ics - -  
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  o f  
causa t ion  and wi thou t  which t h e  a c c i d e n t  would n o t  have 
occur red ,  whereas a c o n t r i b u t o r y  f a c t o r  i s  an event  which 
p o s s i b l y  could have (but  n o t  n e c e s s a r i l y )  i n t e rvened  and 
caused t h e  a c c i d e n 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 n o t  c a r r y  t h e  same weight 
o r  i m p l i c a t i o n s  a s  t h a t  of a probable  cause .  

I n  my o p i n i o n ,  t h e s e  inadequac ies  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  o f  t h e  
PSA crew t o  ma in ta in  v i s u a l  s e p a r a t i o n  r a t h e r  t han  be ing  
merely mentioned a s  a c o n t r i b u t o r y  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 provid ing  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 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 ,  and t h i s  procedure should have 
been used f o r  t h e  c o n t r o l  of  bo th  a i r c r a f t .  I f  i t  had ,  t h e  
acc iden t  would n o t  have occur red .  Apparently t h e  m a j o r i t y  
ag rees  b u 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  i t  i s  s t a t e d  ( p .  33) 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 ,  
' I . .  . F l i g h t  182 and t h e  Cessna would n o t  have c o l l i d e d . "  
Such language c l e a r l y  imp l i e s  t h a t  t h i s  omission was a 
d i r e c t  cause of t h e  a c c i d e n t  and t h e r e f o r e  should have been 
inc luded  a s  a probable  cause .  

The c o n t r o l l e r ,  i n s t e a d  of  u s i n g  a v a i l a b l e  p rocedures ,  
gave PSA 182  a v i s u a l  s e p a r a t i o n  c l e a r a n c e  which p l aced  t h e  
p i l o t  i n  an e x c l u s i v e l y  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 i m i n a t e d  i n  a dense t e rmina l  t r a f f i c  
a r e a  such as San Diego. I n  my o p i n i o n ,  t h e  concept of s e e  
and avoid i s  outmoded and should n o t  be used i n  h igh  volume 
t e 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  t h e  backup, o r  redundancy, be ing  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 avo id .  I n  t h i s  c a s e ,  bo th  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  s e p a r a t i o n  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  cons idered  a s  c a u s a l .  



Furthermore, despite strong urging on my part, the 
majority has not named several other factors which I consider 
as being contributory. It is true that the majority has 
included three issues which I had suggested as contributing 
factors, but they have been included in the report only as 
conclusions. For example, the majority concludes that the 
approach controller failed to restrict Flight 182 to a 4 , 0 0 0 -  
foot altitude; obviously, that logically means the controller 
had a duty to issue an altitude restriction, and if such 
altitude restriction had been issued, it is possible the 
accident would not have occurred. Ergo, it is a contributing 
factor as well as a conclusion. A similar argument can be 
made with respect to the other two conclusions of the 
majority, i.e., the Cessna failed to maintain the assigned 
heading, and two separate facilities were controlling traffic 
in the same airspace. Therefore, rather than isolated 
conclusions with little or no support, they should have been 
cited as contributory. 

Additionally, as contributing factors, I would have 
cited the failure of the controller to restrict PSA 182 to a 
4,000-foot altitude until clear of the Montgomery Field airport 
traffic area. The evidence is clear that PSA 182 was approxi- 
mately eight-tenths of a mile inside the Montgomery Field 
traffic area and therefore should have been restricted to the 
4,000-foot altitude. The majority eliminates this issue as 
a contributing factor for the reason the controller took other 
action to insure the separation of the aircraft. The other 
action was to issue a visual separation clearance. This 
action,3f course,is not relevant, since the imposition of the 
restriction does not depend upon other action; it is to be 
imposed in all cases upon southbound air carrier aircraft 
into the San Diego area. If the restriction had been imposed, 
the accident possibly would not have occurred, and therefore 
it should be considered as contributory. 

I would a l s o  assign as a contributing factor the failure 
of the controller to advise PSA 182 of the direction of move- 
ment of  the Cessna. The last two traffic advisories at 
0900:15 and 0900 :38  eliminated the direction of movement of 
the Cessna. T believe this to be a critical omission since 
it is n o t  only required but is an essential aid to the pilot 
in acquiring and maintaining the traffic that has been 
pointed out. If the crew of PSA 182 had known the direction 
of movement, it is possible the target would not have been 
lost. A l s o ,  if these advisories had contained the direction 
of movement and PSA had replied "traffic in sight," the 
possibility of misidentification or any misunderstanding 
would have been substantially lessened. Furthermore, at the 
time of the second advisory the Cessna had already turned 
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from a heading of 070 t o  a heading of 090 ,  t he  same heading 
as PSA 182. A t  t h i s  t ime ,  accord ing  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  con tac t  w i th  t h e  Cessna,  t h e  
reason b e i n g ,  obv ious 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 p rev ious ly  r e p o r t e d  t o  be on a n o r t h -  
e a s t  heading had turned  t o  090 .  Therefore ,  i f  PSA 182 had been 
advised  t h a t  t h e  Cessna was now on a heading of 090 and benea th  
them, they p o s s i b l y  would have been a b l e  t o  r e a c q u i r e  t h e  
t a r g e t  v i s u a l l y  o r  t o  r e q u e s 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  m a j o r i t y  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  t h e  same a i r s p a c e , "  t h e r e  i s  no d i s c u s s i o n  i n  t h e  
r e p o r t  t o  suppor t  t h i s  conc lus ion .  Such a procedure i s  n o t  t h e  
mos t  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  bo th  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 t h e  
mishandl ing of t h e  c o n f l i c t  a l e r t .  

Cont rary  t o  t he  m a j o r i t y ,  I would c i t e  t he  improper 
r e s o l u t i o n  by the  c o n t r o l l e r  of  t h e  c o n f l i c t  a l e r t  as 
c o n t r i b u t o r y ,  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 r ece ived  
approximately 1 9  seconds be fo re  t h e  c o l l i s i o n .  Although t h i s  
might be cons idered  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 pe rmi t t ed  t h e  c o n t r o l l e r  t o  r e l a y  t h i s  
in format ion  t o  e i t h e r  t h e  Cessna o r  t o  t h e ' l i n d b e r g h  Tower 
o r  t o  have a t 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  t ime 
element ,  t he  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 1 9  seconds t o  c o l l i s i o n ,  bu t  t he  d u t y  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 i d  
n o t  t ake  t h e  r e q u i r e d  a c t i o n  w a s  they considered t h a t  t h e  
c o n f l i c t  had been r e so lved  based  upon PSA 1 8 2 ' s  response t o  
t he  t r a f f i c  adv i so ry ,  " 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 
op in ion ,  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 s o l v e d .  

I am a t  a l o s s  t o  unders tand  t h e  reasons t h e  m a j o r i t y  
d i d  n o t  i nc lude  t h i s  f a i l u r e  a s  a c o n t r i b u t i n g  f a c t o r  s i n c e  
i t  i s  s t a t e d  i n  the  r e p o r t  ( p .  3 1 ) ,  ' I . .  . 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 depr ived  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 i d  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 e a r a n c e  by no means r e s o l v e s  a l a t e r  c o n f l i c t .  
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7‘1113 n i ; i j o r i t y  has  now concluded t h a t  t h e  Cessna f a i l e d  
i o  n i r t i n t a i r i  t h e  ass igned  heading  conta ined  i n  t h e  ATC 
i r i . c ; I r u c t  i o n ,  bu t  i t  i s  no t  c i t e d  as a c o n t r i b u t i n g  f a c t o r  
t o r  som’ unknown r eason .  In  my o p i n i o n ,  t h e  f a i l u r e  of  t h e  
Cc>ssna t o  iliaintaiin t h e  assigned and mandatory heading  was a 
c r i  t i c t i l  f i i c t o r  i n  t h i s  a c c i d e n t .  I f  t h e  r e q u i r e d  heading  
Iiad 1~et.11 I r i a i n t  a i n e d ,  t h e  a i r c r a f t  would have been sepa ra t ed  
1 , 0 0 0  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 
con[ , i  d v t  as r o n t r i b u t o r y .  The Cessna was t o l d  t o  “main ta in  
ci Iieadirig of 0 7 0  and v e c t o r  f i n a l  approach ,“  which was a 
r n m d a t  ory i n s t r u c t i o n  t o  main ta in  a heading  u n t i l  t h e  
r o i i ~ ~ ( ~ l l e x -  w a s  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  
a n t 1  t fit. f i r l a 1  ,ipproach c o u r s e .  This  procedure w a s  obvious ly  
fcor s e p C i r c ~ t  i o r l  r e a s o n s ,  s i n c e  t h e  Cessna w a s  c r o s s i n g  and 
~ : , c ~ r i d i n ~  i o w a r d  t h e  f l i g h t p a t h  of  t h e  descending PSA 1 8 2 .  
H o w i - v e l ,  t h c  Cvssna turned  t o  a downwind l e g  of  090 premature ly  
t i n t i  bc>nc.,itli PSA 1 8 2 .  I f  t h i s  had n o t  been done, t h e  acc iden t  
ni:ty r i o t  hiivt. occu r red .  

L n  rny up in ion  t h e r e  s t i l l  e x i s t s  t h e  p o s s i b i l i t y  t h a t  
I h c . r e  was < I  t h i r d  unknown and unrepor ted  a i r c r a f t  i n  t h e  a r e a  
w i i i c l i  c * o ~ 1 1 ( 1  have been mis taken  by  t h e  crew of  PSA 1 8 2  f o r  t h e  
C v s s r i a .  Arialysis o f  t h e  CVR could be i n t e r p r e t e d  t o  mean 
i ’ i n 1  PSA T i c v e x  acqui red  t h e  Cessna b u t  w a s  observ ing  some 
o t l i c , r  a i  r c i - a f t  t h a t  was unknown o r  unseen by ATC:. Even t h e  
rn:ijorit y c o n ( ~ c ~ d ~ s  t h i s  p o i n t  s i n c e  they  s t a t e  ( p .  26), 

. . . t ’ i (3  (Itit’stion 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 ~ f e r - r - i r ~ g  Lo i t  / t h e  Cessna7 when they  c a l l e d  ‘ t r a f f i c  i n  
s i gh i  . At 0 8 5 4 : 3 9 ,  a t r a f f i c  advisory  i n d i c a t e d  t h e  Cessna 
at  i m i l e s ,  and at 0859:SO PSA r e p l i e d ,  “We’ve got t h a t  o t h e r  
t wcl \IC*. ‘ I  K h e t  he r  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 > , o r - y  or t o  t h e  Cessna i s  no t  c l e a r .  A t  0 9 0 0 : 1 5  - -  37 seconds 
;it i VI- t lic r i r s t  t r a f f i c  advisory  - -  another  advisory  was 
givcln hut 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  o €  
~ ~ i o v c ~ i i i c ~ i f  , 1,111 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 m i l e s .  T h i s  
mi l c ~ ~ t ; ~ , ~ ~  w < i s  c o r r e c t e d  at t h e  h e a r i n g ,  b u t  i n s o f a r  a s  PSA w a s  
c-oncerni%d t hr’se two t r a f f i c  a d v i s o r i e s  could  have been 
I C ’  L;+tt.(l 1 o t w o  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  
c l i c 1  r i o t  e i t he 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- 
r i ien i  , a n d  t h e  d i s t a n c e  remained t h e  same, 3 m i l e s .  Obviously,  
i h c b  m i  1 c ~ ~ i f : c ~  w o i i l d  have changed by approximately 2 mi l e s  

1,c.i wc’t’n t l i e  t w o  a i r c r a f t ,  and a t  t h e  t ime o f  t h e  second 
a d v i  c;ory the sctparat ion was approximately 1 m i l e .  This  could 
1 i ; i v I - b  l e d  PSA t o  a s sume  t h e r e  were two d i f f e r e n t  a i r c r a f t .  
FUI t l i c > r - ,  i f  ]’SA 1 8 2  had t h e  Cessna i n  s i g h t  a t  0900: 21 on a 
r i r ) r t ~ i - ; i ( , r t h e n s i -  c o u r s e ,  he would have expec ted  t h e  t a r g e t  t o  
p : f s c .  o l f  t o  t he  l e f t  o f  h i s  a i r c r a f t  and no t  t o  t h e  r i g h t  as 
h ( >  s i , ~ t e d  ;it 0 9 0 0 : 5 0 .  

1 5  
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A d d i t i o n a l l y ,  t h e  c a p t a i n  r e p o r t e d  he had seen t h e  
t a r g e t  a t 1  o ' c l o c k  b e f o r e  t u r n i n g  downwind, whereas i t  has  
been w e l l  e s t a b l i s h e d  by t h e  ground t r a c k  of  bo th  a i r c r a f t  
t h a t  a t  t h i s  t i m e  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 .  T h i s  i s  a d i f f e r e n c e  of  approximately 60 d e g r e e s ,  
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  w a s  
looking  a t  a t a r g e t  o t h e r  t han  t h e  Cessna,  e i t h e r  un repor t ed  
o r  unknown t o  A T C .  

A t  0901:38 and 0901:39, t h e  f i r s t  o f f i c e r  p o i n t e d  o u t  a 
t a r g e t ,  "The re ' s  one undernea th , ' '  and "I w a s  l ook ing  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  
~ 7 a s  a PSA f l i g h t  t h a t  a t  t h i s  t ime had completed i t s  l and ing  
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 1 8 2 .  The 
f i r s t  o f f i c e r  could n o t  have been looking  a t  t h i s  a i r c r a f t  
bu t  must have been looking  a t  un repor t ed  and unknown inbound 
t r a f f i c .  S i g n i f i c a n t l y ,  1 6  ground w i t n e s s e s  r e p o r t e d  
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 p o t e n t i a l  t r a f f i c  t o  PSA 1 8 2 .  However, t h e  impor tan t  
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 5 a t  w a s  unknown o r  un repor t ed  by  A T C .  

Despi te  t h e  conc lus ion  of  t h e  m a j o r i t y  t h a t  t h e  evidence 
i n d i c a t e s  t h e r e  was n o 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 h e  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  un repor t ed  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 h e r e  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  e x p l a i n  t h e  reason  why t h e  crew of  
PSA 182 e i t h e r  d i d  n o t  s e e  t h e  Cessna o r  subsequent ly  l o s t  
con tac t  w i th  i t .  

Based upon t h e  fo rego ing ,  I would s t a t e  t h e  probable  
cause a s  follows: 

" . . . 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  ma in ta in  v i s u a l  s e p a r a t i o n  and t o  a d v i s e  t h e  
c o n t r o l l e r  when v i s u a l  c o n t a c 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 a u t h o r i z e d  
t h e  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 t e 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 a d a r  
s e p a r a t i o n  t o  e i t h e r  a i r c r a f t .  Con t r ibu t ing  t o  t h e  
a c c i d e n t  w e r e :  

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  s stem a t  t h e  San 
Diego approach c o n t r o l  f a c i  7 i t y .  



- 44 - 

2. 

3 .  

4 .  

5 .  

6 .  

7 .  

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

The improper resolution by the controller 
conflict alert. 

PSA 182 
le 

of the 

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

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

The failure of the Cessna to maintain the 
assigned heading. 

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

I n v e s t i g a t i o n  and Hearing 

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

The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board w a s  n o t i f i e d  of t h e  
a c c i d e n t  about  1210  e.s.t.  on September 25 ,  1978, and immediately d i s -  
pa tched  a n  i n v e s t i g a t i v e  team t o  t h e  scene .  I n v e s t i g a t i v e  groups  w e r e  
e s t a b l i s h e d  f o r  o p e r a t i o n s ,  a i r  t r a f f i c  c o n t r o l ,  a i r c r a f t  sys tems,  
s t r u c t u r e s ,  powerp lan t s ,  human f a c t o r s ,  w i t n e s s e s ,  main tenance  r e c o r d s ,  
performance,  f l i g h t  d a t a  r e c o r d e r ,  and c o c k p i t  v o i c e  r e c o r d e r .  

P a r t i e s  t o  t h e  i n v e s t i g a t i o n  w e r e  t h e  F e d e r a l  Av ia t ion  
A d m i n i s t r a t i o n ,  P a c i f i c  Southwest A i r l i n e s ,  Inc . ,  Gibbs F l i t e  Cen te r ,  
t h e  Southwest F l i g h t c r e w  and F l i g h t  A t t e n d a n t s  A s s o c i a t i o n ,  t h e  Boeing 
Company, Cessna A i r c r a f t  Company, P r o f e s s i o n a l  A i r  T r a f f i c  C o n t r o l l e r s  
Organ iza t ion ,  P r a t t  and Whitney A i r c r a f t  Group of United Technologies  
Corpora t ion ,  A i r  L ine  P i l o t s  A s s o c i a t i o n ,  and t h e  A i r c r a f t  Owners and 
P i l o t s  A s s o c i a t i o n .  

2 .  P u b l i c  Hear ing  

A 5-day p u b l i c  h e a r i n g  w a s  he ld  i n  San Diego, C a l i f o r n i a ,  
beginning  November 27,  1978.  Par t ies  r e p r e s e n t e d  a t  t h e  h e a r i n g  w e r e  
t h e  Fedcxal  A v i a t i o n  Admin i s t r a t ion ,  P a c i f i c  Southwest A i r l i n e s ,  Inc .  , 
Gibbs FI i t e  Cen te r ,  A i r c r a f t  Owners and P i l o t s  A s s o c i a t i o n ,  P r o f e s s i o n a l  
A i r  T r a f f i c  C o n t r o l l e r s  Organ iza t ion ,  Southwest F l i g h t c r e w  and F l i g h t  
A t t e n d a n t s  A s s o c i a t i o n ,  A i r  L ine  P i l o t s  A s s o c i a t i o n ,  Eoeing A i r c r a f t  
Company, N a t i o n a l  Bus iness  A i r c r a f t  A s s o c i a t i o n ,  Cessna A i r c r a f t  
Company, Genera l  A v i a t i o n  Manufac turers  A s s o c i a t i o n ,  A v i a t i o n  Consumers 
Ac t ion  Y r o j e c t ,  C i t y  of San Diego, and County of San Diego. 
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PEKSONNEIJ TNE’ORMATT ON 

Capta in  J a m e s  E .  McFeron, 4 2 ,  w a s  employed by I’acit i c  Southwest 
A i r  I i n c s ,  T~ic . ,  August 7 ,  1961. JIc he ld  Air1 i n c  ‘I’rnnsport P i l o t  ( l e r t i -  
f i c - a t c ,  N o .  1314617 w i t h  an a i r p l a n e  mu1 t i eng ine  l a n d  r a t i n g  and cornmer- 
i ~ ~ 1 1  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 c ,  eng ine  land. Ilc w a s  t ype - ra t ed  i n  
I , o c * k h r c d  1,-188 and Roeing 727 a i r c r a f t .  His f i r s t - c l a s s  medical c e r t i -  
f i c a t t ,  w a s  i s s u e d  June 30, 1978, and lie w a s  r c q u i r c d  t o  wear c o r r e c t i n g  
g l , ~ s s c s  w h i l e  e x e r c i s i n g  t h e  p r i v i l e g e s  of his a i rman c e r t i f i c a t e .  I l i s  
(1 i s t a n t  v i s i o n  f o r  b o t h  eyes w a s  20/25 c o r r e c t e d  t o  2O/ lT , .  

Cap ta in  PfcFeron qual i f  i e d  as c a p t a i n  011 nocing 777 r i i r c ra f  t on 
~J~1iiu:iry 11, 1967. He passed  h i s  p r o f i c i e n c y  check  on .Tunc 30, 1978; and 
l i i s  l a s t  l i n e  check  on  J u l y  14, 1978; lic completed r e c u r r e n t  t r a i n i n g  in 
, r i i i i e  1978. The c a p t a i n  had flown 14,382 lirs, 10,482 l i r s  of which w e r e  
i r i  thr> Boeirig 7 2 7 .  During the l a s t  90 days  and 24 l i r s  l iefore t h e  a c c i d e n t  
hc t i x l  f lown 176 h r s  and 5 h r s  3 m i t i ,  r e s p e c t i v e l y .  A t  t h e  t i m e  of  t h e  
ticc idciit, the  c a p t a i n  had been on d u t y  3 lirs 47 m i r i ,  1 fir ’30 m i r i  of 
wl r i c . l i  w.is f l i g h t  t i m e .  He had been o f f  d u t y  7 firs 7 min b e f o r e  reporting 
t o  d u t y  f o r  this f l i g h t .  

F i r s t  O i f i c e r  Robert 15ugenc> Tox, 38, w a s  eniployed by P a c i f i c  
S u u t h w t . s t  A i r l i n e s ,  I n c . ,  September 2 2 ,  1969.  F i r s t  O f f i c e r  Fox l i e l c l  
A i r  I i nc  ‘Transport  P i l o t  Certif-icatc N o .  159876J witl i  an a i r p l a n e  m u l t i -  
c.ngirie lantl  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  eng ine  l and  
;iirplancs. I I i s  f i r s t - c l a s s  medica l  c e r t i f i c a t e  w a s  issued March 2 ,  
L978, w i t l i  110 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 € i e d  as first o f f i c e r  on Roeing 727 
clirc’ralt o n  September 2 2 ,  1970. H e  pas sed  h i s  l a s t  p r o f i c i e n c y  clieclc i n  
~ ) r t o b e r  1977, and completed r e c u r r e n t  t r a i n i n g  i n  August 1978. ‘!’lie 
f i r s t  o f f i c e r  had f l o w n  10 ,049  l i rs ,  5,800 h r s  of w h i c h  w e r e  i n  thc. 
Eocirig 7 2 7 .  During t h e  l a s t  90 clays and 24  hrs b e f o r e  t h e  a c c i d e n t  fie 

l i ac l  f l own  142 l i r s  and 5 h r s  3 m i r i ,  r c s p e c t i v c l y .  I l i s  rest  and d u t y  t i m e  
011 LEic  (lay of t h e  a c c i d e n t  w e r e  t he  s a m e  ;is t he  c a p t a i n ’ s .  

F l i g h t  Engineer Mar t in  J. Wahnct-, 4 4 ,  was employed by P a c i f i c  
S o u t l i w t ~ s t  A i r l i nes ,  I n c . ,  S e p t e m b e r  5 ,  1967. He l i t l d  a F l i g h t  Engineer 
Cert i f  i c i t e  N o .  1459971 w i t h  r e c i p r o c a t i n g  and t u r b o  i ct engine-powered 
ratings. His second-c lass  medica l  c c > r t i f i c a t e  w a s  i s s u e d  December 21, 
1977,  w i t h  no 1 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 e c u r r e n t  
ground t r a i n i n g  i n  August 1978. 
h r s ,  6,587 h r s  of which w e r e  i n  t h e  Boeing 727. During t h e  last  90 days  
and 24 h r s  b e f o r e  t h e  a c c i d e n t  he had flown 142 h r s ,  and 5 h r s  3 min, 
r e s p e c t i v e l y .  H i s  d u t y  and rest  t i m e s  on t h e  day of t h e  a c c i d e n t  w e r e  
t h e  same as  t h e  c a p t a i n ’ s .  

F l i g h t  Engineer  Wahne had flown 10,800 

F1 i g h t  A t  tend a n t  s - 

The f o u r  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  w i t h  a p p l i c a b l e  r e g u l a t i o n s  and had r e c e i v e d  t h e  
r e q u i r e d  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  Mar t in  B. Kazy, Jr., 32, w a s  employed by t h e  
Gibbs F l i t e  Center  on October 15,  1977. M r .  Kazy h e l d  Commercial P i l o t  
Ce r t i f i ca t e  No. 2004779, w i t h  a i r p l a n e  s i n g l e  and m u l t i e n g i n e  land  and 
i n s t r u m e n t  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 
w i t h  t h e  same r a t i n g s .  H i s  f i r s t - c l a s s  medica l  c e r t i f i c a t e  w a s  i s s u e d  
May 19,  1978, w i t h  no l i m i t a t i o n s .  M r .  Kazy had flown 5,137 h r s .  I n  
t h e  las t  90 d a y s  b e f o r e  t h e  a c c i d e n t  he had flown 347 h r s .  

David T. Boswell ,  35, he ld  Commercial P i l o t  C e r t i f i c a t e  No. 
2019358, w i t h  a i r p l a n e  s i n g l e  and m u l t i e n g i n e  l a n d  r a t i n g .  H i s  second- 
c l a s s  medica l  c e r t i f i c a t e  w a s  i s s u e d  on October 25, 1 9 7 7 ,  and h e  w a s  
r e q u i r e d  t o  ” p o s s e s s  g l a s s e s  f o r  d i s t a n t  and n e a r  v i s i o n  w h i l e  e x e r c i s i n g  
t h e  p r i v i l e g e s  of h i s  a i rman c e r t i f i c a t e . ”  M r .  Boswell had flown 407 
h r s ,  6 1  h r s  of which w e r e  f lown d u r i n g  t h e  l a s t  90 days .  A t  t h e  t i m e  of 
t h e  a c c i d e n t ,  M r .  Boswell  w a s  r e c e i v i n g  t r a i n i n g  i n  ins t rument  f l y i n g  
procedures .  

San Diego Approach C o n t r o l  

M r .  Abran N.  Lehman w a s  employed by t h e  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  i n  1968. M r .  Lehman came t o  d u t y  a t  t h e  San Diego 
Approach C o n t r o l  i n  December 1975, r e c e i v e d  h i s  f a c i l i t y  r a t i n g  i n  May 
1976. H e  i s  a f u l l  performance level 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-c lass  medica l  c e r t i f i c a t e  w a s  i s s u e d  May 24, 1978. A t  t h e  t i m e  
o f  t h e  a c c i d e n t ,  M r .  Lehman w a s  working t h e  c o o r d i n a t o r  p o s i t i o n .  

M r .  Nelson E .  Farwel l  w a s  employed by t h e  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  i n  June 1970 and w a s  a s s i g n e d  t o  t h e  San Diego Approach 
C o n t r o l  i n  June 1973. M r .  Farwel l  r e c e i v e d  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 C o n t r o l  F a c i l i t y .  H i s  second-class  medica l  c e r t i -  
f i c a t e  was i s s u e d  March 9, 1978. A t  t h e  t i m e  of t h e  a c c i d e n t ,  
M r .  F a r w e l l  w a s  working t h e  approach c o n t r o l l e r  p o s i t i o n .  
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Lindbergh F i e l d  Tower 

M r .  S tephen 11. Majoros w a s  employed by t h e  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  i n  August 1975. H e  w a s  a s s i g n e d  t o  the Lindbergh tower 
i n  J u l y  1976 and r e c e i v e d  h i s  f a c i l i t y  r a t i n g  i n  May 1976. Mr. Majoros 
i s  a f u l l  performance level  c o n t r o l l e r  a t  t h e  Lindbergh tower.  1 I i s  
second-c lass  medica l  c e r t i f i c a t e  w a s  i s s u e d  December 20, 1977. A t  t h e  
t i m e  of t h e  a c c i d e n t ,  M r .  Majoros w a s  working t h e  tower c a b  c o o r d i n a t o r  
p o s i t  ion.  

M r .  Alan M. S a v i l l e  w a s  employed by t h e  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  i n  December 1968. M r .  S a v i l l e  w a s  a s s i g n e d  t o  t h e  
Lindbergh tower i n  1974, and r e c e i v e d  h i s  f a c i l i t y  r a t i n g  on October 1 3 ,  
1974. H e  i s  a f u l l  performance level  c o n t r o l l e r  a t  t h e  f a c i l i t y .  
second-c lass  medica l  c e r t i f i c a t e  w a s  i s s u e d  .January 11, 1978 and h e  w a s  
r e q u i r e d  t o  " w e a r  c o r r e c t i v e  l e n s e s  f o r  d i s t a n t  v i s i o n  w h i l e  f l y i n g . "  
A t  t h e  t i m e  of t h e  a c c i d e n t ,  M r .  Sav i l l e  w a s  working t h e  l o c a l  c o n t r o l l e r  
p o s i t  ion.  

H i s  
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APPENDIX C 

h i r c r a f  t Informat ion  

Boeine 727. N533PS 

A r ev iew of t h e  a i r p l a n e ' s  f l i g h t  l o g s  and maintenance r e c o r d s  
showed t h a t  no mechanical  d e f i c i e n c i e s  were noted  f o r  September 24, 
1978. The rev iew of t h e  maintenance r e c o r d s  f o r  1978 d i s c l o s e d  no d a t a  
which t h e  maintenance r ev iew group c h a r a c t e r i z e d  as  o t h e r  t h a n  r o u t i n e  
maintenance.  

The fo l lowing  s t a t i s t i c a l  d a t a  w e r e  compiled.  

a .  A i r c r a f t  

T o t a l  Hours - 24,088.3 

L a s t  Phase Check (No. 3) - September 11, 1978 
Hours a t  No. 3 Phase - 24,006.9 
Hours S i n c e  No. 3 Phase - 81.4 

To t a l  Landings - 36,557 

b. Powerplan ts  

Engine No. 1 No.  2 No. 3 

Ser i a l  P655297B P656034B P649487 B 
Number 

Date of June  6, 1978 J u l y  15 ,  1977 Sep t .  2 1 ,  1978 
I n  s t a l l a  t i o n  

T o t a l  T i m e  1 7  , 180 1 9  , 120 23 , 715 

Cessna 1 7 2 ,  N 7 7 1 1 G  

The t o t a l  t i m e  on t h e  a i r p l a n e  w a s  2,993 h r s .  A rev iew of t h e  
a i r p l a n e ' s  maintenance r e c o r d s  shows t h a t  t h e  d a t e  of t h e  l a s t  annua l  
i n s p e c t i o n  w a s  J anua ry  9, 1978, when t h e  t o t a l  a i r f r a m e  time w a s  2,410 
hours .  The most r e c e n t  maintenance w a s  accomplished on t h e  a i r p l a n e  on 
September 22 ,  1978, when a i r f r a m e  hours  t o t a l e d  2,987. One of t h e  i t e m s  
inc luded  w a s  a 100-hour a i r f r a m e  and eng ine  i n s p e c t i o n .  Time flown 
s i n c e  t h i s  las t  i n s p e c t i o n  was 6 hours .  



N7711~; w a s  equipped w i t h  a 1,ycoming Model 0-320-E2D r e c i p r o -  
c a t i n g  engine.  T h c  eng ine  was p laced  i n  service i n i t i a l l y  o n  March 5, 
197l t .  Tile cng iric was overhauled  on November 2 ,  1976, and i n s t a l l e d  i n  
N7711C on S c p t m b e r  2 8 ,  1977. 
7 5 5-3. A t l d i i  i ona l  d a t a  inc luded  : 

T h e  p r o p e l l e r  w a s  ii McCauley Model DTM 

h g  i t i e  ser ia l  number 1,-3 6 8 68 - 2 7 A 
E n g  i r i e  t o  t a l  t i m e  3,086 h o u r s  
E n g i n e  time s i n c e  overhaul 879 hours  
Propel l e r  se r ia l  No. 726458 
P r o p e l l e r  t o t a l  t i m e  2,987 h o u r s  
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T R A N S C R I P T  OF A FAIRCHILD A-100 C O C K P I T  V O I C E  RECORDER 
S / N  1435  REMOVED FROM THE PSA BOEING 727 WHICH WAS INVOLVED 

I N  AN A C C I D E N T  AT SAN D I E G O ,  CALIFORNIA, ON SEPTEMBER 25, 1978 

CAM 

RDO 

- 1  

- 2  

- 3  

- 4  

- ?  

APP 

TWK 

so 

766 

207 

x x x  
AR I NC 

* 

# 

0 
( (  1 )  
--- 

Note: 

LEGEND 

C o c k p i t  area microphone vo ice o r  sound source 

Radio t r a n s m i s s i o n  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  a s  F i r s t  O f f i c e r  

Voice i d e n t i f i e d  a s  Second O f f i c e r  

Voice i d e n t i f i e d  as o f f - d u t y  PSA Cap ta in  

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

San Diego Approach Control  

L i  ndberg h 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  

A R I N C  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 ona b l  e t e x t  

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

Pause 

All 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 .  



COCONICATIONS TO 6 FROn AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIHE L 
SWRCE CONTENT 

0856: 56 
so 

766 

so 

766 

so 
766 

so 

Is t h i s  one e igh ty - two o r  seven 
s i  x ty -s  i x 

T h i s  i s  seven s i x t y - s i x  

Okay I'm s o r r y  you depar t  a t  
t e n  ah f i v e  then 

Okay we ' re  s t i l l  go ing  t o  twe lve  alpha 

Yes s i r  

Okay and o i l  number one 

Okay thank you 

AIR-GROUND COMMUNICATIONS 

TIME h 
SOURCE CONTENT 

0856:48 
APP PSA one eighty-two, c o n t a c t  San 

Diego approach c o n t r o l  one two 
f o u r  p o i n t  th ree  f i v e  

0856:52 
ROO-1 Good day 

0856:57 
x x x  Six  zero Zulu --- 

0857:Ol 
ROO-2 Approach PSA one e igh ty - two 's  

o u t  o f  n i n e  f i v e ,  descending t o  
seven thousand, t h e  a i r p o r t ' s  
i n  s i g h t  

INTRA-COCKPIT 

T I M E  6 
SOURCE CONTENT 

0856:46 
CAM-4 He s t a r t e d  h i m s e l f  way back 

beyond t h i s  new cont rac t ,  ya 
see what I mean, ya know, what 's 
good f o r  the  goose i s  ya know 

CAM-1 Yeah 

CAM-4 N o t  good f o r  t h e  gander i n  
t h i s  case 

CAM-4 See what I mean 

CAM-1 Yeah 

0857:OO 
CAM-1 I ' v e  been o u t  o f  touch f o r  so 

long t h a t  I haven ' t  t a l k e d  t o  
anybody about these sub jec ts  
i n  awh i le  

(Boy) i t ' s  bad you c o u l d n ' t  o f  
been t o  t h a t  one w e t i p a  down 
t h e r e  

CAM-4 

I 

u 
iu 

I 



CWNICATIONS TO h FROM AIRCRAFT 
APPEARING ON CAK3 JACKBOX ONLY 

TIME h 
SOURCE CONTENT 

0857:07 
RDO-3 San Oiego one e igh t - two  

0857:21 
so One e ighty- two,  good morning, 

s t i c k  i t  i n t o  e leven a lpha one, 
c o r r e c t i o n  n i n e  eighty-one, i s  
you r  t u r n  ready t o  copy? 

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

minutes out ,  B i f f y  se rv i ce ,  water  
serv ice,  soda three, c o f f e e  four 
h o t  cups twelve, towels  two. l i q u e r  
napkins two, sugar one, cream one, 
they need sw izz le  s t i c k s ,  schedules 
and t h a t ' s  t he  l i s t ,  and we --- 
we' re go ing t o  need a mechanic on 
a r r i v a l  

AIR-GROUND COMMUNICATIONS 

TIME a 
SOURCE CONTENT 

0857 : 06 
APP PSA one e igh ty - two ' s  c lea red  

v i s u a l  approach runway two 
seven 

INTRA-COCKPIT 

T I M E  8 
SOURCE CONTENT - 

0857:06 
CAM-4 Rea l l y  b u t  I ' l l  t e l l  you, t he  

guys t h a t  we know o f  are t a k i n g  
money and advantage and the  one's 
who d o n ' t  p a r t i c i p a t e  are n o t  
going t o  g e t  t h e i r  money back. 
t he  company i s  n o t  going t o  
g i v e  away money, t h e y ' r e  o n l y  
going t o  g i v e  i t  t o  the  one 's  
i f  t h e y ' r e  fo rced  t o  do i t ,  
r i g h t  * * 0857 : 09 

RDO-2 Thank you, c lea red  v i s u a l  approach 
two seven 

CAM-1 Yeah 

CAM-1 I c a n ' t  b e l i e v e  t h e y ' r e  keeping 
t h i s  ( s t i l l )  because t h e y ' r e  
( ve ry  much) i n t e r e s t e d  i n  i t  

0857:26 
CAM-4 I g o t  --- we g o t  t h i s  l i t t l e  

t h i n g  i n  ou r  ma i l  box the  o t h e r  
day about be ing a b l e  t o  s i g n  
away you r  ah y a  know. i f  
your  k i l l e d ,  now t h a t ,  I ' v e  seen 
t h i s  happen and before we s igned 
and even be fo re  t h i s  t r a n s f e r  
we had, you know, if you don ' t  
g o t t a  c l e a r  procedure here * 
procedure 
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COWJNICATIONS TO 6 FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 6 
SOURCE 

so 

RDO- 3 

so 
RDO-3 

so 
RDO- 3 

0858: 25 
so 

766 

CONTENT 

Okay Mar ty ,  l i k e  t o  know who's f i r s t  
o u t  t h e r e  between you and company, 
a l s o  can y o u  g i v e  me t h e  n a t u r e  o f  
y o u r  maintenance problem? 

I t ' s  j u s t  a f o r w a r d  baggage compartment 
door  seal ,  i t ' s  o u t  o f  t h e  t r a c k  a 
l i t t l e  b i t  

Okay f i n e  thank you 

I ' m  n o t  s u r e  who's f o r w a r d  h e r e  

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 ,  
w e ' r e  c l e a r e d  t o  l a n d  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

GS57:44 
APP PSA seven s i x t y - s i x ,  t r a f f i c  w i l l  

be a Cessna one seventy-two j u s t  
making a low approach o f f  o f  
runway n i n e ,  uh, northeastbound, 
c o n t a c t  L indbergh tower now one 
t h r e e  t h r e e  p o i n t  t h r e e ,  have a 
n i c e  day 

TIME & 
SOURCE __ 

INTRA-COCKPIT 

CONTENT -__ 

1 

v +' 

OE57  : 4 4  
CAM-4 I n  t h e  p a s t  so I ' m  c a l l  t h e  

a t t o r n e y  and ask him about  t h i s  
one cause I t h i n k  i t  oughta be 
n o t a r i z e d ,  ah, and you have a 
s igned copy too, i t  d i s t u r b s  
me, you know, even a f t e r  y o u ' r e  

H 
X 
t: 



CWNICATIONS TO L FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME L 
SOURCE CONTENT 

AIR-GROUND COFg.IUNICATIONS 

TIME 8 
SOURCE CONTENT 

0858:Ol 
ROO-2 

0858:03 
APP 

TIME a 
SOURCE __ 

CAM-1 

CAM-4 

S i r ,  was t h a t  PSA one e igh ty - two?  

No, t h a t  was f o r  the company, s i r  
CAM- 1 

CAM-4 

0858:05 
ROO-2 Okay 

CAM-1 

CAM-? 

CAM- 1 

CAM-4 

CAM-? 

CAM-1 

INTRA-COCKPIT 

CONTENT 

Yeah 

Dead, you c a n ' t  do no th ing  about 
i t ,  you know, your  w i f e  i s  l e f t  
w i t h  a h e l l  o f  a, h e l l  o f  a 
problem, l i k e  if you s ign  t h a t  
t h i n g  they pu t  be fo re  you and 
then * they g i v e  i t  t o  Wal ler  
what's gonna happen t o  i t  from 
then on, you know what I mean? 

Well * 
I have e ighteen thousand d o l l a r s ,  
I j u s t  g o t  my t h i n g  from, ah, g o t  
my i n fo rma t ion  from. ah, Aetna 
the  o t h e r  day 

Yeah 

Tha t ' s  you r  

I t h i n k  I had about t e n  or 
eleven thousand d o l l a r s  

Yeah 

Boy would t h a t  be n i c e  

The maximum i s  t e n  percent  * 

I 
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vl 
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C O C C I I N I U T I O N S  TO 6 FROH AIRCRAFT 
APPEARING ON CAM-3 JACKBOX WY 

TIME 6 
SOURCE 

0858: 32 
RCQ-3 

- 

0858: 3 7  
ARINC 

0858:40 
RDO-3 

0858: 5 0  
AR I NC 

0 8 5 a : 5 3  
RDO-3 

0858: 5 5  
ARINC 

San Diego Ops. PSA flight one eighty- 
two 

Ah, one eighty-two. this is ARINC 
one thirty point f o u r  

Yeah, we're out, ah. Los Angeles 
three two diagonal three four 
airborne at four one, San Diego 
at zero nine zero five 

PSA one eight two San Francisco 
roger 

A little late but thank you 

Okay 

AIR-GROUND COHHUNICATIONS 

T I M E  6 
SOURCE CONTENT 

INTRA-COCKPIT 

T I M E  II 
SOURCE CONTENT 

0858: 32 
MM-4  It sounded like a good deal to 

me at that time 

CAM-1 Yeah 

CAM-? Boy that is good, I'll tell ya 
f a r  that length of time 
show up 

CAM-? * * ((unidentifiable, unintelli- 
gible for approximately twenty- 
five seconds)) 

0859:Ol 
CAM-3 Breakers checked. pressurization 

set, the airspeed and EPR bugs 

0859:02 
CAM-? I like that * 



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

TIUE 6 
SOURCE CONTENT 

A I  R-GROUND COMMUNICATIONS 

TIME B 
SOURCE CONTENT 

INTRA-COCKPIT 

TIME 8 
SOURCE 

0859:04 
CAM-1 

0859:06 
CAM-2 

0859: 09 
CAM-1 

0859: 10 
CAM-3 

0859: 11 
CAM-4 

0859:12 
CAM-2 

0859:13 
CAM- 1 

0859:16 
CAM- 3 

0859: 17 
CAM-1 

0859:18 
CAM-3 

CONTENT 

Twenty-four se t  l e f t  

Twenty-four two f i v e  two 

Two f i v e  two 

The a l t ime te rs ,  inst ruments 

Are we t he re  y e t ?  

J u s t  about, e i g h t y - s i x  

E igh ty -s i x  on l e f t  * 

Landing, t u r n  o f f  l i g h t s  

On 

Sea tbe l t  s i g n  on t O  

I 

u 
il 
I 

0859:19 
CAM-2 I t ' s  On 

U 
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C W N I C A T I O N S  TO' L FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME LL 
SOURCE CONTENT 

AIR-GROUND COMMUNICATIONS 

TIME a 
SOURCE CONTENT 

0859:30 
APP PSA one e igh ty - two ,  t r a f f i c  

twe lve  o 'c!ock,  one m i l e  
northbound 

0359: 35 
RDCI-1 We're l o o k i n g  

0859: 39 
APP PSX one e igh ty - two ,  a d d i t i o n a l  

t r a f f i c ' s  ah, twe lve  o ' c l o c k ,  
t h ree  m i l e s  j u s t  n o r t h  o f  t he  
f i e l d  northeastbound, a Cessm 
one seventy-two c l i m b i n g  VFR 
o u t  o f  one thousand f o u r  hundred 

TIME a 
SOURCE 

0859: 20 
CAM-3 

0859 : 21 
CAM-1 

0359 : 21 

0359 : 24 

CAM-2 

CAM-3 

INTRA-COCKPIT 

CONTENT 

Fuel, shoulder harnesses 

On 

On the  r i g h t  

J u s t  gave my o f f  r e p o r t  t o  ARINC 
and the  guy s t a r t e d  laugh ing ,  
s a i d  so I ' m  a l i t t l e  l a t e  

0a59:36 
CAM-1 Go ahead and q i v e  the  o f f  r e o o r t  

f rom LA t o  Sa6 Diego then 
' 

0359: 39 
CAM-3 Yeah ((sound o f  l a u g h t e r ) )  

CAM-2 Very n i c e  

CAM-3 
0359 :41 

He r e a l l y  b roke  up laugh ing  
I s a i d  so I ' m  l a t e  



CMUNICATIONS TO L FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME d 
SOURCE CONTENT 

0900: 15 
RDO-3 San Diego Ops, PSA one e igh ty - two 

i s  number two because we t ry  harder  

0900: 28 
RDO-3 D i d  you g e t  a l l  t h a t ,  Frank? 

A I  R-GROUND COMMUNI CAT I ON8 

T I M E  I 
SOURCE CONTENT 

0859:50 
RDO-2 

0859:57 
APP 

0900:15 
AP P 

0900: 22 
RDO- 1 

0900: 23 
AP P 

0900: 28 
RDO-1 

Okay we've g o t  t h a t  o t h e r  twe lve  

Cessna seven seven one one gol f , .  
San Diego depar tu re  r a d a r  contac t ,  
m a i n t a i n  VFR c o n d i t i o n s  a t  o r  below 
t h r e e  thousand f i v e  hundred, f l y  
heading zero seven zero, v e c t o r  
f i n a l  approach course 

m i l e s  o u t  
hundred 

PSA one e igh ty - two,  t r a f f i c ' s  a t  
twe l  ve o ' c l o c k ,  t h r e e  
o f  one thousand seven 

T r a f f i c  i n  s i g h t  

INTRA-COCKPIT 

T I M E  & 
SOURCE CONTENT 

0859: 48 
CAM-4 Yesterday we took o f f  o u t  o f  San 

Franc isco ,  we ' re  supposed t o  go 
over  t o  Bay approach, you know, 
and I swi tched twenty - four  nine, 
I guess, and I sa id ,  Bay depar- 
t u r e  PSA f i v e  a ga l  comes on 
and she says, t h i s  i s  Oakland 
tower and I s a i d  oh I ' m  s o r r y  
about t h a t ,  then I h e s i t a t e d  and 
then I s a i d  i n  a way, I ' m  n o t  
s o r r y  though, ((sound o f  laugh- 
t e r ) )  t h a t  r e a l l y  broke her  up 

0900: 10 
CAM-? ((Sound o f  l a u g h t e r ) )  

0900:21 
CAM-2 Got 'em 

Okay, s i r ,  m a i n t a i n  v i s u a l  
separa t ion ,  c o n t a c t  L indbergh 
tower one t h r e e  t h r e e  p o i n t  
th ree ,  have a n i c e  day now 

0900:26 
CAM-2 Flaps two 

Okay 



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

TIME 6 
SOURCE - CONTENT 

0900: 40 
RW-3 San Oieqo Ops, PSA f l i q h t  one e i q h t v -  

A I  R-GROUND COHMUNICATIONS 

TIME 6 
SOURCE CONTENT 

0900 : 34 
RDO-1 L indbergh PSA one e igh ty - two  

0900: 38 
TW R PSA one e igh ty - two ,  L indbergh tower,  

downwind 

ah, t r a f f i c  twe lve  o ' c l o c k  one m i l e  
a Cessna 

TIME & 
SOURCE 

INTRA-COCKP I T  

two i s  number two beca ise  we t r y -  
ha rde r  

0900:41 
CAM-2 F laps  f i v e  

0900:44 
so We f i g u r e d  t h a t ,  thank you 

0900: 48 
RDO-3 D i d  you g e t  a l l  t h a t ,  Frank? 

0900: 50 
so Yeah, we g o t  i t ,  thanks 

0900 : 44 
400-1 Okay, we had i t  t h e r e  a m inu te  

ago 

0900:47 
TWR One e igh ty - twc ,  roge r  

0900: 50 
RDO-1 I t h i n k  h e ' s  pass(ed)  o f f  t o  

CONTENT 

0900:42 
CAM-1 Is  t h a t  t he  one (we're) l o o k i n g  

a t  

0900:43 
CAM-2 Yeah, bu t  I d o n ' t  see him now 

I 

m 
0 

I 

our r i g h t  



COrrmNICATIONS TO d FROM AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

TIME 6 
SOURCE CONTENT 

AIR-GROUND COMMUNI CATIONS 

TIME I 
SOURCE CONTENT 

0900: 51 
TWR Yeah 

0900: 53 
TWR 

0900: 57 
RDO-1 

0900: 59 
TWR 

0901 : 01 
TWR 

0901 : 04 
207 

0901 : 07 
TWR 

0901 : 08 
RDO-1 

How far are you going to take 
your downwind one eighty-two 
company traffic is waiting for 
departure 

Ah probably about three to four 
miles 

Okay 

PSA two zero seven, taxi into 
position and hold 

Two oh seven, position and hold 

PSA one eighty-two, cleared to 
land 

One eighty-two's cleared to land 

INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

0900: 52 
CAM-1 He was right over here a minute 

ago 

0900: 53 
CAM-2 Yeah 



C W N I C A T I O N S  TO 1 FRUH AIRCRAFT 
APPEARING ON CAM-3 JACKBOX ONLY 

T I M E  6 
SOURCE CONTENT 

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

0901 : 1 1 
xxx Ah, okay do n o t  open the,  ah, a f t  

door, t h e  a f t  s t a i r  and ah, l i s t  
co f fee  f i v e ,  h o t  cups eleven, 
towe ls  two, l i q u e r  napkins two, 
peanuts, spoons, and stand by 
f o r  a second * * 

AIR-GROUND COMMUNICATIONS 

T I M E  L 
SOURCE CONTENT 

T I M E  & 
SOURCE 

CAM-? 

0901 :10 
CAM 

0901 : 11 
CAM - 2 

0901 : 13 
CAM-3 

0501:14 
CAM-1 

0901 : 1 5  
CAM - 2 

CAM-? 

0901 :20 
CAM-4 

0901 :21 
CAM-1 

0501 : 31 
CAM-2 

0901 : 34 
CAM 

INTRA-COCKPIT 

CONTENT 

* *  

((Sound s i m i l a r  t o  door c l o s i n g ) )  

Are we c l e a r  o f  t h a t  Cessna?. 

Suppose t o  be 

I guess 

( F i f t e e n )  

( (sound o f  l a u g h t e r ) )  

I hope 

Oh yeah, before we tu rned 
downwind. I saw him about one 
o ' c l o c k ,  probably behind us 
now 

Gear down 

((Sound o f  c l i c k s  and sound 
s i m i l a r  t o  gear ex tens ion) )  



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

TIME k 
SOURCE CONTENT 

0901 :42 
xxx Fuel  w i l l  be eighteen, w e ' l l  

have t h a t  f u e l  onboard 

0901 :43 
xxx What's t h e  number going back up 

AIR-GROUND COMMUNICATIONS 

TIME a 
SOURCE CONTENT 

0901 :43 
TWR PSA seven s i x t y - s i x ,  c o n t a c t  

ground p o i n t  seven 

0901 : 46 
766 Roger 

T I M E  & 
SOURCE 

0901138 
CAM-2 

0901 : 39 
CAM-? 

0901 :39 
CAM-2 

0901 : 42 
CAM 

INTRA-COCKPIT 

CONTENT 

There 's  one underneath 

f 

I was l o o k i n g  a t  t h a t  inbound 
there  

((Sound o f  thump s i m i l a r  t o  
nose gear door c l o s i n g ) )  

I 

0 
13 

I 

0901:45 
CAM-1 Whoop! 

0901 : 46 
CAM-2 Aghhh! 

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

0901 :47 
CAM-4 Oh # # 

% 
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COlCUWICATIOWS TO 6 FRgn AIRCRAFT 
APPEARIC ON C A W 3  JACKW WY 

TIHE L 
UWRCE CONTENT 

AIR-GROUIID COMCRlllICATIW 

TIME 6 
SOURCE CONTENT 

0901 :48 
TWR PSA two oh seven, c l e a r  f o r  

t a k e o f f  

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

0901 : 55 
RDO-1 Tower we ' re  go ing  down, t h i s  

0901 : 57 
TWR Okay, w e ' l l  c a l l  the  equipment 

i s  ?SA 

f o r  you 

TIME h 
SOURCE 

0901 : 4a 
CAM-? 

0901 : 49 
CAM-1 

0901 : 50 
CAM-? 

0901 : 51 
CAM 

0901 :51 
CAM-1 

0901 : 52 
CAM-2 

0901 : 52 
CAM-1 

0901 : 53 
CAM-2 

INTRA-CDCKP I T  

CONTENT 

# 

Easy baby, easy baby 

Yeah 

((Sound of e l e c t r i c a l  system 
r e a c t i v a t i o n  tome on vo ice  
recorder,  system o f f  l e s s  than 
one second)) 

What have we go t  here? 

I t ' s  bad 

Huh? 

We're h i t  man, we are  h i t  



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

TIME 6 
SOURCE CONTENT - 

A I R-GROUND CDMMUN I CAT I ONS 

TIME a 
SOURCE CONTENT 

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

TIME d 
SOURCE 

0901 : 58 
CAM-? 

0901 : 58 
CAM 

0901 : 59 
GAM-? 

0902: 00 
CAM-2 

0902:Ol 
CAM-? 

0902:03 
CAM-1 

0902 : 04 
CAM-? 

0902 : 04 
CAM-? 

INTRA-COCKPIT 

CONTENT 

Who0 ! 

((Sound o f  s t a l l  warn lng) )  

Bob 

# # #  

# #  

Brace y o u r s e l f  

Hey baby 

Ma. I l o v e  yah 

0902: 04.5 
CAM ((Sound on c o c k p i t  volce recorder 

ceases, e l e c t r i c a l  power t o  
recorder  stops)) 

% w 
M 
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APPENDIX E PAGE 1 
UEGREtS LATERAL VISIBILITY 

25 1 1 1 1 / 1 1 1 1 , ,  20 15 10 5 O 5 10 15 ZU Z!, 

I lL l~REES 
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UFLHEES 

1u 

5 

0 

5~ 
10 

15 

TOFFICER S W l N D S H l F L  

' s r i  - 40 - 
25 

~ u t  L A P T A l N S S l U t  WINLKJWS 

IVOWN l lOSEC T O l O S  

LALEULATEu F ,  ,. ,,- n"Tll nr 1 1  I / -  - 
L,"" I m ,  n Y r  Y I ,I r ""I", 

EC PRIOR TO CULLISION 

VISIBILITY FROM RIGHT SEAT DESIGN EYE 

U E l  

CALCULATEU FL IGHTPATHUF C l l Z F A O M  Z E R O  R E F E R E N L F  
170SEC TU lOSkC PHIOR TU CULLISION 

VISIBILITY FROM FORWARD OBSERVER SEAT 

N O T € .  BLACK AREAS H E P H E S E N I  O H S l R U C T € O  V I S I O N .  
SHADED AREAS REPRESENT M O N O C U L A H  VISION. 
CLEAR AREAS REPRESENT BINOCULAR V I S I O N .  

I HE ACCURACY OF I HESE I L L U S T R A l  IONS IS L l M l  I t U  BY 
THE PROCESS BY W H I C H  T H E  I L L U S T R A T I O N S  WERE P R O D U C E 0  
TllAT IS 1HE I L L U S T R A T I O N S W E R E  P R < l O I I C F n  F R n M  
T R A C I N G S  OF 1 H t  O H l G l N A L  BINOCULAR PH%lG<APHS 

:ES 

I!, 

1 I1 

b 

I1 

5 

10 

I b  

LO 
N 

COCKPIT VISIBILITY - BOEING 727 
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APPENDIX E PAGE : 

OEGREES LATERAL VISIBILITY 
25 20 15 10 5 O 5 10 15 20 25 

DEGREES 
UP 

CAPTAIN'S WINDSHIELD 

170SEC.TO 10SEC.PRlORTO COLLISION. 
DOWN 

VISIBILITY FROM LEFT SEAT-ALERT POSITION 

DEGREES LATERAL VlSl8lLlTY 

- 

VISIBILITY FROM RIGHT SEAT-ALERT POSITION 

COCKPIT VISIBILITY - BOEING 727 
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APPENDIX E PAGE 

Nl l rE  ULACK AHFAS HLPHEICNT UBSlHUCTtU VlSlON 
SHAIOELI AREAS REPRLSrNT MONOCLILAR VISION 
CLEAR AREAS R t P R t S C N T  IIINOCLILAR VlSlUN 

COCKPIT VISIBILITY - CESSNA 172 
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TRSA-rn 
r 

APPENDIX F 

TERMINAL RADAR SERVICE AREA 
(NOT TO BE USED FOR NAVIGATION) 

SAN DIEGO, CALIFORNIA 
MIRAMAR NAS 

FIELD ELEV. 477 'MSL 

TRSA-m 
1 

SURFACE T O  Boo0 W I T H I N  
AIRPORT CONTROL ZONE 

* . . . . . . . - - TERMINAL RADAR SERVICE AREA 

80 C E I L I N G  IN H U N D R E D S  OF FEET MSI - 
L 40 FLOOR IN H U N D R E D S  O F  FEET MSL 

Prepared b y  the N a t i o n a l  Ocean Survey 
a t  the direction of the 

FEDERAL A V I A T I O N  ADMINISTRATION_I  





APPENDIX M 
0901: l l  CAM-2 

Are we clear o f  that Cenna? 

0901:13 CAM-3 Suppose to  be 

0901:14 CAM-1 I guen 

0901:20 
C A M 4  Ihope 

I 0901:21 CAM-! 
Oh yeah. before we turned downwind. I 
saw him about one o'clock, probably 
behind usnow 

0901:38 
CAM-2 There's one underneath 

J 0901:39 CAM-2 
I was looking at that inbound 
there 

0901:45 CAM-1 Whoop! 

0901:46 CAM-2 Aghhh! 

K 0901:47 
CAM ((Sound of impact)) 

0901:49 
CAM-1 Easy baby, easy baby 

0901:51 
CAM ((Sound of electrical system reactiva- 

t ion tone on voice recorder,system 
o f f  less than 1 second)) 

0901:51 
CAM-1 

090152  
CAM-2 It's bad 

0901:53 
CAM-2 

0 9 0 1 : s  
ROO-1 

What have we got here? 

We're h i t  man, we are h i t  

Tower we're going down, this is 
PSA 

0901:57 
TWR Okay, we'll call the equipment 

for you 

0901:58 CAM 

L 0902:04:5 

((Sound of stall warning)) 

CAM ((Sound of cockpit voice recorder 
ceases, electrical power to  recorder 
stops)) 

085930 
APP PSA o'clock. one one eightytwo. mile northbound traffic twelve 

0859:35 
RDO.l We're looking 

B oa59:39 
APP PSA one eightytwo, additional traffic's, 

ah, twe lve  o'clock, three miles just 
north of the f d d  northeastbound. a 
Cersna one seventy-two climbing VFR 
out of one thousand four hundred 

C 0859.50 
RDO-2 Okay we've got that other twelve 

0 8 ~ 5 7  
APP Cessna sewn seven one one golf. San 

Diego departure radar contact. maintain 
V F R  conditions at or below three thou- 
sand five hundred, f ly heading zero 
sewn zero, vector final approach course 

D 0900:15 
APP PSA one eighty-two. traffic's at 

twelve o'clock. three miles out 
of one thousand seven hundred 

E 0900:21 CAM-2 Got'em 

0900:22 
ROO-l Traf f ic  in sight 

0900:23 
APP Okay, sir, maintain visual separation, 

contact Lindbergh tower one three three 
point three, have a nice day now 

0900:2a 
RDD.1 Okay 

0900:34 
ROO-1 Lindbergh PSA one e igh tyma downwind PACIFIC OCEAN 

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

ah, traffic twelve o'clock one mile 
a Cesna 

0900:41 
CAM-2 CAM 

RDO 

-1  
-2 
-3 

4 
-> 

APP 
TWR 

E 
N7711G 

t 

1 1  
1j 11 

+ 
e 
0 
Q 
0 - --- 

NOTE. 

C a k p i t  are microphone voice or sound source 

Radio transmislon from acsldenf alrcraf? 

Voice identified as Captain 
 ore ,danttf#ed s Frrrt Officer 

Voice <dsn7#ftsd as Second Offlssr 

Voice identlfled a- casual PSA CaPXa1" 

Voice untdsnnfmd 

San Disgo Approach Control 
Lindbsrgh Tower 
Miramar RATCF PoiiTion E 111 
Caana 172.N7711G ill 
Unintelligible word 
Nonp~itinsnf word 
Ousstmnable text 

Edilo?ial ~nrertmn 

Pa"= 
PSA FIt. 182 Radar Data 

Glbbr Fine Centw.C-17Z. N171tG. Radar Data 
Data Point common 10 PSA 182 and C-172 at  different <#me5 

E A  Flr. 776 Radar Dara 

C-na 172 Split Beacon Code 

PSA FIT. 182 ground lrask computed from FDR Data 
C172. N7711G Ground Track computed from ARTCC Data and 
Wlt"ea statsmenlS 

This 13 and abbrerlafed VeRmn of the CVR Tranwrlvl  

All rimes ars eipre-d 8n Pacific daylighl time. 

A L L  Radar mf~rmat lon  IS D 108 Plot data from Lor AngeiDr 
Air R~ufeTra f f~sConl ro l  Center IARTCCI. Antenna Location. 
Mt. Laguna. Cal,fomla 

Flaps five 

0900:43 
CAM-1 I s  that the one we're looking at 

090033 
CAM-2 

G 0900:44 
RDO-l 

0900:47 
TWR 

H 0900:50 
ROO-1 

Yeah but  I don'tsee him now 

Okay, we had i t  there a minute ago 

One eighty-two. roger 

I think he's pasied) ofl t o  
our right 

0900:51 
TWR Yeah 

0900:52 
CAM-1 He was right over here a minute 

ago 
0859:51 N7711G: (Unintelligible) Seven Seven One One Gulf (Unin- 

telligible) one thousand five hundred ah northeastbound 

Cenna Seven-Seven One One Golf Sao Diego Departure 
radar contact maintain VFR conditions at or below 
three thousand five hundred fly heading z e r o w e n  
zero vector final approach course 

AA 0859:56 E: 

0900:53 
CAM-2 

0900:53 
TWR 

Yeah 

How far are you going to  take your 
downwind one eighty-two. company 
traffic i s  waiting for departure The numbered symbols 0 a wppearlng on 

rhs ground tracks of PSA 182 and the C-172 
ars tho PO#"= e ramind  tn ths visibility 
I w d y  

111 Information obtained trom Miramar RATCF Official TrsnuriPt 

0900:57 
ROO-1 

0900:08 N7711G: Zero seven zero on the heading and VF'n'R below 
three thousand five hundred (unintelligible) 

Cersna One One Golf and traffic's at six o'clock two  
miles eastbound a PSA jet inbound to Lindbergh 
out of three thousand t w o  hundred has you In sight 

BB 0900:31 E :  

0900.43 N7711G: One One Gulf Roger 

CC 0901:47 E: Ceana One One Golf a traffic ah in  your  vicinity 
a PSA jet has you in sight he's descending for 
Lindbergh 

Ah probably about three to four 
miles 

"VN 0900:59 
TWR Okay 

0901.07 
TWR 

0901.08 
ROO-1 

UTM GRlD AND 198 i  NAGUETiC 1109TH 
DECLINATION ATCENTEil OF SLiEET PSA one eightytwo. cleared to land 

One eighty.two's cleared to  
land 


