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On December 28,  1978, United A i r  Lines f l i g h t  173, a DC-8-61, crashed 
near  t h e  Por t land  I n t e r n a t i o n a l  Ai rpor t  a f t e r  c i r c l i n g  i n  the  v i c i n i t y  of 
t h e  a i r p o r t  f o r  about 1 hour while  t h e  f l i gh tc rew attempted t o  reso lve  a 
landing gear problem and prepare passengers f o r  t h e  emergency landing. 
t h e  181 passengers and 8 crewmembers aboard, 8 passengers and 2 crewmembers 
were k i l l e d  and 21 passengers and 2 crewmembers were in ju red  s e r i o u s l y .  
The Nat iona l  Transpor ta t ion  Safe ty  Board determined t h a t  t h e  probable cause 
of t h e  acc ident  w a s  t h e  f a i l u r e  of t h e  capta in  to monitor properly t h e  
a i r c r a f t ' s  f u e l  s t a t e ,  and to proper ly  respond t o  t h e  low f u e l  state and t h e  
crewmembers' adv i so r i e s  regarding f u e l  s t a t e .  This  r e s u l t e d  i n  f u e l  
exhaustion t o  a l l  engines.  Contr ibut ing t o  the  acc ident  was t h e  f a i l u r e  of 
t h e  o the r  two f l i g h t  crewmembers e i t h e r  t o  f u l l y  comprehend t h e  c r i t i c a l i t y  
of t h e  f u e l  state o r  t o  success fu l ly  communicate t h e i r  concerns t o  t h e  
capta in .  

Of 

This  acc ident  is similar in some re spec t s  to severa l  o the r  previous 
air carrier acc idents  i nves t iga t ed  by t h e  Sa fe ty  Board. &/ Although t h e  
circumstances surrounding these  acc idents  were d i f f e r e n t ,  they  have one 

- 1/ NTSB-AAR-73-14, Eastern A i r  Lines ,  Inc . ;  L-1011, N3lOEA,  M i a m i ,  F lor ida ;  
December 29, 1972. 

NTSB-AAR-74-6, World Airways, Inc.; DC-8-63F, N802WA, King Cove, Alaska; 
September 8, 1973. 

NTSB-AAR-74-4, Texas I n t e r n a t i o n a l  A i r l i n e s ,  Inc . ;  Convair 600,  N94230, 
Mena, Arkansas; September 27, 1973. 

NTSB-AAR-78-7, Japan A i r  L ines ,  Company, LTD; DC-8-62F, JA8054, Anchorage, 
Alaska; January 13 ,  1977. - -  - 

/------ 

NTSB-AAR-79-2, Allegheny A i r l i n e s ,  Inc . ;  BAC 1-11, N1550, Rochester,  
New York; J u l y  9 ,  1978. 
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element i n  common. I n  each case t h e  "crew concept" f a i l e d  a s  t h e  e n t i r e  
f l i gh tc rew e i t h e r  f i x a t e d  t o  a degree on t h e  problem a t  hand and thereby 
f a i l e d  t o  monitor the f l i g h t ' s  p rogress  proper ly ,  o r  t h e  f i r s t  o f f i c e r ' s  
o r  second o f f i c e r ' s  i n p u t s  on t h e  f l i g h t  deck were n o t  adequately 
comunica ted  t o  o r  received by t h e  cap ta in .  

The Sa fe ty  Board has  learned informal ly  t h a t  s e v e r a l  a i r  c a r r i e r  
ope ra to r s  have recognized a need f o r  g r e a t e r  emphasis on f l i g h t c r e w  
management i n  t h e i r  f l i g h t  opera t ions  and have undertaken t h e  develop 
of some form of command t r a i n i n g  program. General ly ,  t h e s e  e f f o r t s  
appa ren t ly  inc lude  p r i n c i p l e s  of l eade r sh ip ,  management s k i l l s ,  human 
r e l a t i o n s ,  and problem-solving i n  t h e  ope ra t iona l  environment. 

Addi t iona l ly ,  the  Nat iona l  Aeronaut ics  and Space Adminis t ra t ion,  as 
a p a r t  of  i t s  ongoing research  program devoted t o  human f a c t o r s  and 
a v i a t i o n  s a f e t y ,  has  a l s o  recognized t h e  importance of f l i g h t  deck 
resource  management i n  air  c a r r i e r  f l i g h t  opera t ions ,  and is c u r r e n t l y  
working c l o s e l y  wi th  i n d u s t r y  r e p r e s e n t a t i v e s  t o  encourage t h e  development 
of t r a i n i n g  programs which address  t h i s  s u b j e c t .  

The complexity of cu r ren t  a i r  c a r r i e r  f l i g h t  opera t ions  imposes 
cons iderable  demands upon f l i g h t  crewmembers, p a r t i c u l a r l y  under high work- 
load condi t ions .  Moreover, acc ident  i n v e s t i g a t i o n  experience,  as mentioned 
above, i n d i c a t e s  t h a t  cap ta ins  have f a i l e d ,  sometimes a t  c r i t i c a l  p o i n t s  i n  
a f l i g h t ,  t o  take  advantage of important resources  t h a t  a r e  a v a i l a b l e  t o  
them. These resources  have included not only a v a i l a b l e  equipment and 
suppor t ing  se rv ices ,  bu t  a l s o  t h e  a s s i s t a n c e  of a coordinated crew; first 
and second o f f i c e r s  have n o t ,  i n  some cases, adequately monitored f l i g h t  
progress ,  p o s i t i v e l y  communicated t h e i r  observa t ions ,  o r  a c t i v e l y  a s s i s t e d  
t h e  cap ta in  in h i s  management of t h e  f l i g h t .  
b e l i e v e s  t h a t  p re sen t  e f f o r t s  t o  f o s t e r  improved f l i g h t  deck management 
should be expanded t o  inc lude  a l l  a i r  carrier opera tors .  
Nat iona l  Transpor ta t ion  Sa fe ty  Board recommends t h a t  t h e  Fede ra l  Avia t ion  

Therefore ,  t h e  S a f e t y  Board 

Accordingly,  t h e  

Adminis t ra t ion:  

I s s u e  an opera t ions  b u l l e t i n  t o  a l l  a i r  c a r r i e r  opera t ions  
i n s p e c t o r s  d i r e c t i n g  them t o  urge t h e i r  ass igned o p e r a t o r s  
to ensure that t h e i r  f l i gh tc rews  are indoc t r ina t ed  i n  
p r i n c i p l e s  of f l i g h t  deck resource  management, with 
p a r t i c u l a r  emphasis on t h e  merits of p a r t i c i p a t i v e  manag 
ment f o r  cap ta ins  and a s s e r t i v e n e s s  t r a i n i n g  f o r  o t h e r  
cockpi t  crewmembers. (Class I T ,  P r i o r i t y  Action) (A-79- 

KING,  Chairman, DRIVER, Vice Chairman, and McADAMS and HOGUF,, 

- 

concurred i n  t h e  above recommendation. 


