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SAFETY RECOMMENDAT I ON ( 5 )  

On June 211., 19-(5, Eastern A i r  Lines P l i g h t  66, a Boeing 727, 
crashed during a precis-i-on i n s . t r m e n t  approach t o  t h e  John F. Kennedy 
1n. ternat ional  A i rpo r t ,  Jamaica, New Yorlr. One hundred and t h i r t e e n  
persons died from t h e  i n j u r i e s  t h a t  they recei.ved. 

The Nat ional  Transporta. t ion Safety Board.'s i nves t iga t ion  of t h e  
acc ident  disclosed t h a t  t h e  a i r c r a f t  developed a high descent rate as 
it passed through o r  below t h e  base oi a mature .thunderstorm. The 
storm was a s t r i d e  t h e  approach course and approximately 1 mi.le from 
t h e  end oi the runway. The p i l o t s  of o ther  fli.ghts which preceded 
F l i g h t  66 on t h e  approach reported that  they t o o  had encountered 
problems in con t ro l l i ng  t h e i r  a i r c r a f t  t o  maintain a s a f e  approach 
p r o f i l e .  
preva-i.!.i.ng cond-i:tions were less severe or because t h e  pj . lots  recognized 
arid responded t o  tile s i toa . t ion  f a s t e r  .than t h e  p i l o t s  of F l i g h t  66. 

These ali.rcraft avoi.ded an acc ident  possibly because t h e  

A s tudy of f l i g h t  recorder  da ta  taken from .these f l i g h t s  shoved 
t1ia.t .the performance of each of t h e  a i r c r a f t  vas a f f e c t e d  by t h e  strong 
v e r t i c a l  d r a f t s  and changes i.n t h e  d i r e c t i o n  of t h e  ho r i zon ta l  winds i n  
t h e  v i c i n i t y  of t h e  thunderstorm. When a s h u l a t o r ,  modeled t o  repro- 
duce t h e  aerodynamic c h a r a c t e r i s t i c s  of t h e  B-7'27, was exposed t o  .these 
approach condi t ions ,  it hecame evident  that t h e  a b i l i t y  of an a i r p l a n e  
t o  negotj.a.te a s a f e  landing o r  even a mi.ssed approach w a s  marginal. 
I n  the  case of F l igh t  66, impact might possibly have been avoided had 
the f l igh tcrew recognized the  onset of -the descent r a t e  more quickly.  
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IIowever, even tliougli they had been a l e r t e d  t o  a wind shear condi t ion,  
the crev pr~obably d id  not a n t i c i p a t e  t h e  rapi.d cimrige i n  .the a i rp l ane ' s  
f l i g h t  p r o f i l e .  
subsequently .tile rruiiay i i i  sigh-k, they were probably r e ly ing  on v i s u a l  
cues f o r  guiclaiice, par t i . cu la r ly  s ince  the gl ides lope  was designa.ted 
iiiiusa11l.e lie lo^.^ 200 f e e t .  There were no visual a i d s  such as VAS1 t o  
help then! del-ect the devi.ation I- ie lo~~ a safe gli.depa.th. 

Also, since they had both the approach lights and 

The circiuiis.tances of this accident  are similar t o  those of other 
acc idents  r.rhich have been inves.tiga.tec1 by t h e  Safe ty  Board. On May 18, 
- 1972, an Eastern A i r  Lines b u g l a s  DC-9-31 touched down hard on the 
runway a.t For t  I,auderdale, Florida; the a i r p l a n e  57as destroyed and thre 
persons were in jured .  On Ju ly  2 3 ,  1973, an Ozark A i r  Lines,  Inc. ,  
Fairchi. ld H i l l e r  FI-I-227B crashed while on a prec i s ion  approach t o  the 
Lambert-St . Louis I n t e r n a t i o n a l  Ai rpor t ,  St. Louis, Missouri. Thir ty  
seven passengers died i n  that crash.  
Worlcl Airways, Inc .  , Boeing '707  crashed while on approach t o  Pago Pago, 
American Samoa, k i l l i n g  96 persons.  
planes were penetra-Ling heavy r a i n  and probably the adverse vi.nd 
condi.tions a s soc ia t ed  ~ i . t I i  a mature tliiuiders.torni. 

On January 30, 1974, a Pan Arnerican 

111 a l l  of t h e s e  crashes,  the a i r -  

The p o t e n t i a l  hazards of flight tlirougi-i o r  below a f u l l y  developed 
thunderstorm are  r ie l1  recognized. I n  fac . t ,  mos t ,  i f  n o t  all, a i r  c a r r i e r  
operat ions have es t ab l i shed  a pol icy  t o  avoid the in t ense  r ada r  echoes 
by 20 miles o r  more vhen f l y i n g  at c ru i s ing  aptitudes. This po l i cy  i s  
consis terr t  3ii-tIi ~dv i . so ry  Ci rcu lars  00-211 and go-12~.  
environmen.t, however, t h e r e  appears t o  be a tendency on the p a r t  of 
p i l o , t s ,  as well as t r a f : f i c  c o n t r o l l e r s ,  t o  l e t  the d e s i r e  f o r  an 
uninterrupted :Flow of t r a f f i c  interfere  w i t h  an ob jec-Live e v a l w t i o n  
of t h e  hazard p o t e n t i a l  of approaches .through o r  under tliuinderstorms . 
Consequently, approaches are being coiiducted tlrrough .these hazardous 
contiikions iiuriny ~~rliat  is pexliaps Llic iiivsb c r i t i c a l  pliese ui ~ T ~ y h i ;  -- 
vhen .the a i r c r a r t  i.s at low altitude, with 1i.t.tle a i r speed  niargin, and 
v i t h  the a i r p l a n e  i n  a high drag configurat ion.  

I n  the terniinal 

The Safety Board recob@izes the problems i n  the terminal area ~~ i i l i ch  
stem from . t r a f f i c  dens i ty ,  air t r a p f i c  con t ro l  coordinat ion requiremen-ts, 
complex departure and a r r i v a l  routes, and adjacent  a i r p o r t s .  These 
f a c t o r s ,  combined with the charac te r i s - t ics  of r ap id ly  developing thunder 
storms and the limited wea-ther de tec t ion  capab i l i t y  of the ATC radar 
equipment, hinder  the coordinated e f f o r t  which must be made by pilots 
and c o n t r o l l e r s  t o  avoid thunderstorms. Nevertheless,  the  Safe ty  Board 
be l ieves  t1ia.t these prohleins can and iiiust be resolved in order t o  prevei 
more acc idents  of this kind. 
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11. Require inc lus ion  of t h e  wind shear  pene t ra t ion  
capab i l i t y  o l  an a i r p l a n e  a s  an opera t iona l  
l i m i t a t i o n  in the  a i r p l a n e ' s  operat ions manual, 
and r equ i r e  t h a t  p i l o t s  apply t h i s  l i m i t a t i o n  as 
a c r i t e r i o n  f o r  t h e  i n i t i a t i o n  of a takeoff  from, 
or an approach Lo, an a i r p o r t  where equipment i s  
ava i l ab le  Lo measure t h e  s e v e r i t y  of a thunderstorm 
o r  t he  magnitude of change in wind velociby. 
(Class  TI - P r i o r i t y  p o l l o m p )  

5. A s  an in te r im ac t ion ,  i n s t a l l  equipment capable 
measuring and t ransmi t t ing  bo tower opera tors  t 
speed and d i r e c t i o n  o i  t h e  sur face  wind in t h e  
irturiediate viciniLy of all runway ends and i n s t a l l  
l i g h t e d  windsocks near Lo the  s i d e  o r  t h e  runway, 
appioximately 1,000 r e e t  from t h e  ends, a t  a i r p o r t s  
serving a i r  c a r r i e r  operat ions.  (Class  I - Urgent 
Followup ) 

6. Develop and i n s t i t u t e  procedwes whereby approach 
c o n t r o l l e r s ,  Lower c o n t r o l l e r s ,  and p i l o t s  a r e  
provided t imely in€ormation regarding t h e  ex is tence  
of thunderstorm a c t i v i t y  near t o  departure  o r  
approach f l i g h t p a t h s .  (Class I - Urgent Pollowup) 

7.  Revise appropr ia le  a i r  t r a f f i c  con t ro l  procedures 
t o  specify tha t  the IocaLion and sevcriky of 
thunderstorms be considered in the c r i t e r i a  f o r  
s e l e c t i n g  a c t i v e  runways. 

Modify OP expand a i r  t r a f f i c  c o n t r o l l e r  t r a i n i n g  
programs t o  include information concerning t h e  e f f e c t  
t h a t  winds produced by thunderstoms can have on an 
a i r p l a n e ' s  fligiiLpath cont ro l .  
Term Followup) 

( c l a s s  I - Urgent po l l a rup )  

8. 

(Class I I T  - Longer- 

9. Modify ini1, ia l  and r ecu r ren t  pi loL t r a i n i n g  program 
arid t e s t s  Lo r equ i r e  t ha t  p i l o t s  demonstrate their  
knowledge o r  t h e  low-level wind condi t ions a s soc ia t ed  
w i t h  mature LhundersLorms and of t he  p o t e n t i a l  e f f e c t s  
t hese  winds might have on an a i r p l a n e ' s  performance. 
(Class 11 - P r i o r i t y  ~ o l l o w u p )  
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10. Expedite t h e  program t o  develop, i n  cooperat.ioii r .7i t l i  
appropr ia te  Governmeni; agencies and indus t ry ,  typ ica l  
models of environmental r .~ inds  assoc ia ted  i*i t l i  mature 
thunderstorms which can be used f o r  demonstration 
purposes i n  p i l o t  t r a i n i n g  s imulators .  (Class  1x1 - 
Longer-Term F o l l o ~ ~ u p )  

11. Place g rea t e r  emphasis on t h e  hazards of lov-level  
f l i g h t  through thunderstoms and on the e f f e c t s  of 
wind shear  encounter i n  t h e  Accident Prevention 
Program f o r  t h e  benef i t  of general  av ia t ion  p i l o t s .  
(Class I1 - P r i o r i t y  Follor.7up) 

Expedite t h e  research t o  develop equipment and 
procedures which would penni t  a p i l o t  t o  t r a n s i t i o n  
from instrument t o  v i s u a l  references without degra- 
da t ion  of v e r t i c a l  guidance during t h e  f i n a l  segnient 
of an instrument approach. (Class 111 - Longer-Term 
Follovup ) 

Expedite t h e  research  t o  develop an a i rborne  de tec t ion  
device which w i l l  a ler t  a p i l o t  t o  t h e  need f o r  r ap id  
co r rec t ive  measures as an a i rp l ane  encounters a r ~ h ~ d  
shear  condition. (Class I11 - Longer-Tern FolloITiip) 

Expedite t h e  developmenl; of a program leading t o  t h e  
production of accurate  and timely fo recas t s  of 77ind 
shear i n  t h e  terminal  a r ea .  
Fo l l a rup  ) 

12. 

13. 

111.. 

(Class I11 - Longer-Term 

TODD, Chairman, McADAMS, THAYEX?, BURGESS, and I - U E X ,  Members, 
concurred i n  t h e  above recommendations. 

Attachments 


