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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C.  20594 

AIRCRAFT ACCIDENT REPORT 

Adopted: August 1, 1978 

CONTINENTAL A I R  LINES, I N C .  
BOEING 727-224, N32725 

TUCSON, ARIZONA 
JUNE 3,  1977 

SYNOPSIS 

About 1258 m . s . t .  on June 3 ,  1977, Continental A i r  Lines,  
Inc . ,  F l igh t  63 s t r u c k  powerlines and two u t i l i t y  poles j u s t  a f t e r  
takeoff  from runway 21 a t  t h e  Tucson In te rna t iona l  Airport ,  Tucson, 
Arizona. The a i r c r a f t  w a s  damaged subs tan t i a l ly  a f t e r  s t r i k i n g  t h e  
powerlines and u t i l i t y  poles, which were located about 130 f e e t  t o  the 
l e f t  of the  runway c e n t e r l i n e  and about 710 f e e t  from the  depar ture  end 
of t h e  runway. The a i r c r a f t  was landed safe ly  a t  the Tucson Airport ;  
t h e r e  were no i n j u r i e s .  

The National Transportat ion Safety Board determines tha t  the 
probable cause of t h e  accident  was the  cap ta in ' s  dec-ision t o  take off 
under evident hazardous wind condit ions which resu l t ed  i n  an encounter 
wi th  severe wind shear and subsequent c o l l i s i o n  with obs tac les  i n  the 
takeoff  path. The rate of climb of the  a i r c r a f t  i n  these  condit ions 
when flown according t o  prescribed operat ing procedures was not  
s u f f i c i e n t  t o  c l e a r  t h e  obs tac les .  However, i f . t h e  a i r c r a f t ' s  f u l l  
aerodynamic capab i l i ty  had been used, c o l l i s i o n  with obs tac les  probably 
could have been avoided. 

1. FACTUAL INFORMATION 

History of t h e  F l igh t  

On June 3, 1977, Continental A i r  Lines, I n c . ,  F l i g h t  63, a 
Boeing 727-224 (N32725), operated a s  a passenger f l i g h t  from Houston, 
Texas, t o  Los Angeles, Cal i fornia ,  with scheduled en route  s tops  a t  San 
Antonio and E l  Paso, Texas, and a t  Tucson and Phoenix, Arizona. A crew 
change was made i n  E l  Paso. 

Before t h e  f l ightcrew s t a r t e d  t h e  engines, the  Tucson s t a t i o n  
agent had prepared the P i l o t  Weight Sheet (weight and balance form) fo r  
F l i g h t  63. The sheet  was prepared f o r  a 15' f l a p  takeoff on runway 11L, 
t h e  a c t i v e  runway a t  t h e  time, and was based on a 9S0 F temperature and 
a takeoff gross weight of 137,960 Ibs.  Before leaving the  gate ,  the  



f l i g h t c r e w  received a wind r epor t  of 210" a t  18 kns, gus t ing  t o  25 kns, 
and t h e  second o f f i c e r  p repa red ' t he  takeoff  da t a ' ca rd  f o r  a  runway 29R 
depar ture .  The computed takeoff  speeds were as fol lows:  C r i t i c a l  
engine f a i l u r e  speed, o r  dec i s ion  speed (Vl),  and r o t a t i o n  speed (VR) 
w e r e  123 kns; takeoff  s a f e t y  speed (V2) w a s  138 kns. Before beginning 
t a x i ,  runway 21 was s e l e c t e d  in s t ead  of runway 29R, because it was then 
t h e  c u r r e n t  a c t i v e  runway and t h e  wind v e l o c i t y  exceeded the  crosswind 
l i m i t s  f o r  runway 29R. 

F l i g h t  63 depar ted  t h e  ga t e  a t  1251 J.1 with  84 passengers  and 
7  crewmembersaboard. It w a s  c leared  t o  t a x i  t o  runway 21 f o r  t akeo f f .  
During t a x i  ope ra t ions ,  t he  second o f f i c e r  computed t h e  weight f o r  a  
runway 21 depa r tu re  and advised the  cap ta in ,  "Well, we're overgrossed 
without  wind." He f u r t h e r  advised t h a t  they needed 1 0  kns of headwind 
t o  meet takeoff  weight requirements.  (See Appendix G.) While F l i g h t  63 
was en  r o u t e  t o  runway 21, the  tower c o n t r o l l e r  t ransmi t ted  the  fol lowing 
wind r e p o r t s :  A t  1251:35, 180' v a r i a b l e  t o  210' a t  20 kns, gus t ing  t o ,  
32 kns;  a t  1254:10, 210' a t  40 kns; .a t .  1256:00, 210' a t  30 kns,  gus t ing  
t o  50 k n s ; a t  1257:05, 150" v a r i a b l e  t o  240' a t  25 kns, gus t ing  t o  35 
kns; a t  1257:20, 120Â a t  1 3  kns; and a t  1257:40, 170' a t  1 3  kns. .This 
las t  r epor t ed  wind would have provided a  10-kn headwind component a t  t he  
s t a r t  of t h e  takeoff  r o l l  on runway 21. 

During t h e  t a x i  t o  runway 21, a  dus t  storm passed over  t h e '  
a i r p o r t  and reduced t h e  v i s i b i l i t y .  The f l i gh tc rew f i r s t  recognized 
t h i s  d u s t  storm a t  1251:38 when ' the cockpi t  vo ice  recorder  (CVR) recorded 
a  d i scuss ion  between crewmembers concerning t h e   airport.'^ going IFR 
because of blowing dus t .  The d u s t  storm l a s t e d  f o r  about 6  minutes.  
During t h a t  t ime, t h e  f l i g h t c r e w  experienced d i f f i c u l t y  i n  fol lowing the  
t a x i  r o u t e  t o  the.runway. A t  1254:30 the  f l i g h t  was to ld  by t h e  tower- 
t o  make "a r i g h t  t u r n  onto the  next taxiway." A t  1254:35 the  f i r s t  
o f f i c e r  of F l i g h t  63 r e p l i e d ,  "okay, w e  go t  t o t f i n d  i t  f i r s t . "  According 
t o  t h e  CVR, a t  1255:06 t h e  cap ta in  s a i d ,  "This is j u s t  a  s h o r t  l i v e d  
t h i n g ,  by t h e  t ime we g e t  ou t  t h e r e ,  it w i l l  be  a l l  gone I think."  A t  
1257:05, t h e  f l i g h t  w a s  c l ea red  f o r  takeoff  on runway 21. A t  1257:15 
t h e  f i r s t  o f f i c e r  r e p l i e d ,  "Oh s ix ty - th ree ,  w e ' r e  gonna okay looks  l i k e  
we can g e t  i n t o  p o s i t i o n  now. We haven ' t  even been a b l e  t o  g e t  i n t o  
pos i t i on . "  A t  1257:35 t h e  f l i g h t  requested t akeo f f  c learance.  A t  , 

1257:40 t h e  tower . c l ea red  t h e  f l i g h t  f o r  t a k e o f f .  T h e t a k e o f f  w a s  begun 
from the  p o s i t i o n  o n  t h e  runway where taxiway C i n t e r s e c t s  t h e  runway .. 

and 6,500 f t  of runway remain. Although t h e  c a p t a i n  and f i r s t  o f f i c e r  .. 
r e f e r r e d  t o  t h e  Jeppesen a i r p o r t  diagram, they  ind ica t ed  t h a t  they  d id  
n o t  see t h e  d i sp l aced  threshold  dep ic t ion .  The- cap ta in  later s t a t e d .  
t h a t  he had not  been i n t o  the  Tucson Airpor t  f o r  about 3  y e a r s . b e f o r e  
t h e  day of t h e  acc ident .  

. - .  

I/ A l l  times he re in  a r e  mountain s tandard  time, based on t h e  24-hour . , - 
clock.  . . 



For the  takeoff ,  the  capta in  s t a t e d  t h a t  he used normal takeoff 
t h r u s t ( 1 . 9 4  EPR on engines Nos. 1 and 3  and 1.96 EPR on engine No. 2) 

' 

and a  15' f l a p  s e t t i n g .  He f u r t h e r  s t a t e d  t h a t  a l l  instrument readings 
were wi th in  takeoff l imit 's  when checked a t  80 kns even though the  No. 1 
engine had been slow t o  reach takeoff  power. A t  1258:22 the  capta in  
s t a tednHang  on guys." A t  1258:24 an unident i f ied  crewmember s t a t e d  
" l o s t  a l l  our airspeed." A t  1258:26 an unident i f ied  crewmember s t a t e d  
"keep i t  going." A t  1258:28 t h e  f i r s t  o f f i c e r  ca l led  "Vl r o t a t e , "  and 
the  capta in  ro ta ted  the  a i r c r a f t  t o  a  reported p i t c h  a t t i t u d e  of about 
11'. A t  1258:33 the  f i r s t  o f f i c e r  s t a t e d  "dropped off  on us." The' 
capta in  l a t e r  t e s t i f i e d  "as we ro ta ted  nothing happened. 1t.seemed l i k e  
q u i t e  a  long time before we were ge t t ing  off the runway a t  a l l .  We 
assumed we were j u s t  s l i g h t l y  off  the  runway. When I noted t h a t  we 
weren' t  climbing, I glanced a t  the  airspeed again-and noticed tha t  we 
were s l i g h t l y  above V7. L increased  t h e  p i t ch  a t t i t u d e  above the normal 
takeoff climb 'and aga-in noted no climb. Then I noted the airspeed 
dropping off rapidly .  I then a l s o  observed the  wires and t h a t  we were 
going t o  h i t  the  wires. I decreased the  nose a t t i t u d e  to  the  normal 
p i t ch  a t t i t u d e  fo r  takeoff and applied f u l l  power." He s a i d  tha t  he 
l o w e r e d t h e  nose, because he was concerned with "control." The capta in  
s t a t e d  tha t  he d id  not  consider abort ing the  takeoff a t  any point  on the  
takeoff r o l l .  

The a i r c r a f t  s t ruck  powerlines and two u t i l i t y  poles ,  the  
f i r s t  of which was located  710 f t  from the  departure end of the  runway. 
I n i t i a l  impact was recorded on the  CVR a t  1258:41. The f l i g h t  da ta  
recorder (FDR) t r a c e  showed t h a t  i n  the  5 t o  6  sees before the a i r c r a f t  
h i t  the  wires ,  t h e  indicated airspeed varied from about 145 kns t o  130 
kns. The FOR showed t h a t  a f t e r t h e  a i r c r a f t  s t ruck  the  poles ,  i t  then 
accelera ted  normally through 160 kns. A t  1258:50 the  f i r s t  o f f i c e r  
advised the  tower, "Okay s ix ty- three  we got the wires,  we're gonna be 
a i rborne ,  we're gonna make it ." 

Once sa fe ly  airborne,  a f t e r  an evaluation of a i r c r a f t  f l i g h t  
c h a r a c t e r i s t i c s ,  the  crew informed the tower t h a t  they were going t o  
r e t u r n  and land;  a  normal landing was made on runway 29R about 1310:20. 
Regarding the  takeoff wind condit ions,  t h e  capta in  sa id  t h a t  "noting the  
condit ions t h a t  I was taking off  under, I wanted t o  use a l l  of the 
ava i l ab le  runway, and I made a  point  i n  my mind, a s  I was taxi ing,  t o  go 
over the  bar cross ingi the  runway and t o  get  a s  much ava i l ab le  runway a s  
poss ib le  f o r  takeoff." The capta in  s t a t e d  tha t  when the f l i g h t  landed 
a t  Tucson t h e  " f i r s t  o f f i c e r  was f ly ing  and he landed on 21." The 
cap ta in  did not r e c a l l  seeing t h e  displaced threshold area  during the  
landing.  With regard t o  t r a i n i n g  t h a t  he may have received on runway 
markings, the  captain s t a t e d  t h a t  he was "not su re  tha t  i t  was covered." 

The f l ightcrew s t a t e d  tha t  before beginning the takeoff ,  each 
saw a  windsock a t  the approach end of runway 2 1 .  The windsock was 
i n d i c a t i n g  a  wind of within 10" of t h e  runway heading and was " s t ra igh t  
out." 



The captain s t a t e d  t h a t  before takeoff ,  he was concerned about 
the  high gusty winds and the  dust tha t  was blowing, and "since I was 
already t ax i ing  a t  tha t  time, I decided t o  wait and see and continue 
taxi ing.  As t h e  dust storm passed, I could see ou t  my l e f t  window and 
i t  was c lear . .  .. It appeared t h a t  everything was back t o  as before." 
The capta in  s t a t e d  tha t  he did not a n t i c i p a t e  the  p o s s i b i l i t y  of a  wind 
shear because "my previous experience with wind shear i s  tha t  the  winds 
a r e  qu i t e  va r iab le ,  a s  much a s  180' and, a s  f a r  a s  I am concerned a t  
t h i s  time, the wind was predominantly out of the southwest .... If 

The capta in  of A i r  West F l igh t  985, scheduled t o  depart a t  
1305, delayed h i s  departure from the  gate  because of the dust  and winds. 
He sa id  he to ld  t h e  gate  agent,when he came onboard t o  give the crew the  
weight shee t , tha t  " i f  it was a l r i g h t  with him, I would j u s t  a s  soon wait 
a  few minutes u n t i l  the thing kind of"blew over." 

The accident  occurred during daylight  hours a t  32Â°07'07'' 
l a t i t u d e  and 110Â°56"36' longitude and' a t  an e levat ion of about 2,660 f t  
m . s . 1 .  

1.2 I n j u r i e s  to  Persons 

I n j u r i e s  - Crew Passengers o the r  

Fa ta l  
Serious 
Minorlnone 

1 . 3  Damage t o  Ai rc ra f t  

The a i r c r a f t  was damaged s u b s t a n t i a l l y ,  

1 . 4  Other Damage 

Two u t i l i t y  poles and severa l  sec t ions  of powerline were 
destroyed. 

1.5 Personnel Information 

The seven crewmembers were proper ly  c e r t i f i c a t e d  f o r  the  f l i g h t  
i n  accordance with Federal   via ti on Administration (FAA) requirements, 
except f o r  the  f l i g h t  captain who was not route  c e r t i f i e d .  (See Appendix B.) 

1.6  Ai rc ra f t  Information 

The a i r c r a f t  was c e r t i f i c a t e d ,  equipped, and maintained in  
accordance with FAA requirements. (See Appendix C.) 

According t o  the P i l o t  Weight Sheet, the  a i r c r a f t ' s  takeoff 
gross weight was 137,960 Ibs ,  960 Ibs  over takeoff gross weight U n i t s  



for a no-wind condition for runway 21. At 137,960 Ibs takeoff gross 
weight, a 3.6-kn headwind was required to raise the allowable gross 
weight limit so that the takeoff gross weight would be within prescribed 
limits. (See Appendix D.) 

The center of gravity was within prescribed limits. The 
aircraft had about 18,900 Ibs of jet A fuel on board. 

The flight engineer's calculated gross weight was approximately 
1,000 Ibs heavier than that calculated by the station agent. The flight 
engineer stated he was aware at the time that his calculation of fuel on 
board was 700 Ibs higher than the station agent's calculation, and that , 

his rule-of-thumb for empty aircraft gross weight was arbitrarily 300 
lbs high. His calculations led him to conclude that the flight needed 
a 8.8-kn headwind to be within prescribed takeoff weight limits. A 20- 
kn headwind was needed for takeoff from runway 21 using 6,500 ft of 
runway. The Safety Board used the station agent's weight calculations 
in the performance studies. 

1.7 Meteorological Inf ormation 

The National 'weather Service (NWS) surf ace weather observations 
at the airport were: 

1154 9,000 ft scattered, 14,000 ft scattered, estimated 
25,000 ft overcast, visibility--50 mi, temperature-- 
95' F, dewpoint--40' F, wind--270' at 11 kns, altimeter 
setting--29.89 in. cumulonimbus over mountains, 
northeast, southeast, and southwest. Remarks~rain- 
showers, intensity unknown, southeast and southwest. 
Lightning cloud to ground, southeast. 

1253 -- Estimated 9,000 ft broken, 14,000 ft broken, 
25,000 ft overcast, visibility--60 mi weather-- 
light rainshowers, temperature--92' F, dewpoint-- 
3S0 F, wind--210' at 21 kns gusting to 34 kns, 
altimeter~29.90 in., remarks--blowing dust west- 
southwest rain began 1225. Peak wind 220Â at 34 kns 
at 1253. 

1310 Estimated 9,000 ft broken, 17,000 ft broken, 
25,000 ft overcast, visibility~40 mi, weather-- 
thunderstorms with light rainshower, temperature-- 
90Â F, dewpoint--38" F, wind--310Â at .lo kns gusting to 
22 kns, altimeter setting~29.90 in., remarks-- 
thunderstorms west and north began 1305. 

The NWS terminal forecast for Tucson, which was issued at 0840 
and which was valid for the 24 hours after 0900, was as follows: 



1300 Clouds 8,000 f t  s c a t t e r e d  v a r i a b l e  broken; - 1500: 
C e i l i n g  8,000 f t  broken chance of v i s i b i l i t y  reduced 
t o  3  m i  w i th  thunders torms,  l i g h t  ra inshowers ,  
blowing d u s t ,  and wind g u s t s  t o  35 kns. 

The anemometer t h a t  p rov ides  t h e  o f f i c i a l  s u r f a c e  wind in format ion  
i s  l o c a t e d  about  2,500 f t  n o r t h e a s t  of  t h e  i n t e r s e c t i o n  of runway 29/11 
and runway 21/03. 

A t  t he  t ime 'o f  t h e  acc iden t ,  t h e  fol lowing wind warning was i n  
e f f e c t  f o r  t h e  Tucson a r e a  b u t  had n o t  been t r ansmi t t ed  t o  t he  tower: 

~ c a t t e r e d t h u n d e r s t o r m s  i n  t he  Tucson a r ea  may produce 
some wind g u s t s  t o  about  40 t o  55 mph t h i s  a f t e rnoon  and 
evening a long  w i th  b r i e f  blowing dus t  lowering v i s i b i l i t i e s  
t o  less than a  mile.  P r e c i p i t a t i o n  w i l l  be s p o t t y  and 
g e n e r a l l y  l i g h t .  Caut ion i s  advised  when blowing dus t  is  
v i s i b l e  a s  wind g u s t s  may be  q u i t e  s t r o n g  nearby.  

The warning was i s sued  a t  1245 by t h e  NUS o f f i c e  on t h e  
a i r p o r t .  The tower d i d  no t  r e c e i v e  t h e  wind warning i n fo rma t ion  u n t i l  
1309. The weather observer  s t a t e d  t h a t  t r a n s m i t t a l  t o  t he  tower and 
o t h e r  f a c i l i t i e s  was delayed because of  t h e  ru sh  of even t s  and o t h e r  
p r i o r i t i e s .  

The Con t inen t a l  A i r  Lines  f o r e c a s t  f o r  Tucson, v a l i d  f o r  16 
hou r s  a f t e r  1100, was i n  p a r t  as fo l l ows :  C e i l i n g  and v i s i b i l i t y  above 
5,000 f t ,  4 m i  wind var iable--5 kns,  cumulonimbus i n  v i c i n i t y ,  chance of 
c e i l i n g  4,000 f t  o v e r c a s t ,  v i s i b i l i t y ~ 6  m i  w i t h  thunders torms and l i g h t  
ra inshowers ,  wind g u s t s  t o  3 0 k n s .  

An A i r  Na t iona l  Guard p i l o t ,  who was l oca t ed  i n  a  runway 
supe rv i so ry  u n i t  a t  t h e  end of runway ILL, s t a t e d  t h a t  from 1215 u n t i l  
1300 t h e  winds were v a r i a b l e  from t h e  southwest t o  t h e  northwest  a t  1 0  
t o  30 kns.  H e  f u r t h e r  s t a t e d  t h a t  wind speed and d i r e c t i o n  d i f f e r e d  
between t h e  two runway superv isory  u n i t s  a t  each  end of runway 29R. A t  
1255 he no t i ced  v i r g a ,  s t r e a k s  ,of p r e c i p i t a t i o n  which evaporated be fo re  
reach ing  t h e  ground, i n  most quadran ts  and a  c i r c u l a r  w a l l  of d u s t  move 
over  t he  a i r p o r t  from t h e  southwest.  About t h i s  t i m e  he  no t i ced  F l i g h t  
63 on t a k e o f f .  

Another A i r  Na t iona l  Guard p i l o t ,  who had t a x i e d  an a i r c r a f t  
down taxiway "A" t o  t h e  i n t e r s e c t i o n  of runway 29R and 21 and w a s  wa i t i ng  
a t  t h e  i n t e r s e c t i o n  t o  c r o s s  t h e  runway when F l i g h t  63 took o f f ,  s t a t e d  
t h a t  " t h e  blowing d u s t  was v i s i b l e  i n  f r o n t  of me a s  I began my t a x i i n g  
down t h e  p a r a l l e l  taxiway. Its p o i n t  of  o r i g i n a t i o n  a t  t h a t  t i m e  was 1 
t o  2 m i  southwest of my p o s i t i o n .  The p o i n t  of o r i g i n a t i o n  moved ac ros s  
t h e  a i r p o r t  i n  f r o n t  of me s o  t h a t  it was v i s i b l e  j u s t  n o r t h  of t h e  
a i r p o r t  a s - C o n t i n e n t a l  depar ted ."  He f u r t h e r  s t a t e d  "as t h e  a i r c r a f t  



broke ground i t  
i n t o  t h e  wind. 
moved l a t e r a l l y  

yawed abrupt ly  t o  the r i g h t  a s  ( i f )  i t  had weathervaned 
Simultaneously with t h e  weathervaning, the  a i r c r a f t  
t o  i t s  l e f t  a  d is tance  of 50 t o  100 f t . "  

Two firemen, who were located about 1,500 f t  nor th  of the 
i n t e r s e c t i o n  of runways 29/11 and 21/03, sa id  tha t  when F l igh t  63 passed 
the  runway in te r sec t ion ,  a  windsock located near the  i n t e r s e c t i o n  indicated 
no wind. The crew did  not see  t h i s  p a r t i c u l a r  windsock. 

About 15 min before  F l igh t  63's departure,  the tower con t ro l l e r  
had advised severa l  general  av ia t ion  a i r c r a f t ,  before t akeof f ,  of a  
poss ib le  wind shear a t  the .depar ture  end of runway 21 .  This advisory 
was discontinued when no comments were received from the depart ing 
a i r c r a f t .  

1 . 8  Aids t o  Navigation 

Not appl icable .  

1.9 Communications 

Before the  accident ,  communications were normal; however, 
a f t e r  the  powerlines and u t i l i t y  poles were h i t ,  tower communications 
were disrupted b r i e f l y  because e l e c t r i c a l  power was l o s t  and standby 
equipment had t o  be used. 

1.10 Aerodrome and Ground F a c i l i t i e s  

Tucson I n t e r n a t i o n a l  Airport is  located about 4 112 m i  south 
of Tucson, Arizona. Two runways were a v a i l a b l e  fo r  takeoff -- runway 
1 1 L / 2 9 ~  and runway 03/21. Runway 11L/29R i s  12,000 f t  long and 150 f t  
wide. Runway 03/21 i s  7,000 f t  long and 150 f t  wide. Although the re  i s  
a 500-ft displaced threshold f o r  landing, the  e n t i r e  length  of the 
runway i s  ava i l ab le  f o r  takeoff .  Taxiway "C" i n t e r s e c t s  the runway 500 
f t  down the  runway from t h e  approach end. In  order t o  use the e n t i r e  
7,000 f t ,  one must backtrack down the  runway. (See Appendix E . )  Airport  
e levat ion i s  2,630 f t  m . s . 1 .  The displaced threshold area of runway 21 
was marked with 120-ft long,  yellow arrows followed by a row of chevrons 
and a 10-ft-wide white displaced threshold s t r i p e  followed by 60-ft-long 
runway numbers. (Standard displaced threshold runway marking depicted 
i n  t h e  Airmen's Information Manual.) 

1.11 Fl igh t  Recorders 

N32725 was equipped with a Fa i rch i ld  model 5424 f l i g h t  da ta  
recorder ,  s e r i a l  No. 5759, and a Sundstrand model C-557 cockpit voice 
recorder.  The two recorders  were located i n  the a f t  sec t ion of the 
fuselage.  Neither of t h e  recorders  were damaged i n  the accident;  FDR 
t r a c e s  and CVR channels were recorded c l e a r l y .  The q u a l i t y  of the CVR 
recording was good and t h e  e n t i r e  tape was transcribed.  



The FDR readout began a t  a point where the a i r c r a f t  turned 
onto the runway t o  begin the  takeoff and ended a t  a  point  where the  
a i r c r a f t  had climbed t o  an a l t i t u d e  of about 4,200 f t  m . s . 1 .  The a l t i t u d e  
t r a c e  and heading t r a c e  times were s t a b l e  u n t i l  the a i r c r a f t  l i f t e d  o f f .  
A t  t h a t  time the  recorder da ta  t r a c e  showed an 8' heading change t o  the 
r i g h t .  The a l t i t u d e  t r a c e  showed a s l i g h t  climb a f t e r  l i f t o f f  followed 
by a s l i g h t  descent a f t e r  impact and then a normal climb p r o f i l e .  

The recorded airspeed increased e r r a t i c a l l y  from zero t o  110 
kns (13 kns below Vl) and then f luctuated  around 110 kns f o r  about 1 2  
sees  before increasing.  Eight sees  before the  " V l  ro ta te"  c a l l ,  the 
recorded airspeed dropped t o  94 kns, a t  4 sec  before V l  i t  recovered t o  
114 kns. Four sees  a f t e r  the "Vl ro ta te"  c a l l ,  the airspeed reached 
about 142 kns, then began t o  decrease t o  about 130 kns a t  impact. After 
the  a i r c r a f t , s t r u c k  the  u t i l i t y  poles ,  i t s  airspeed rapidly  increased t o  
about 156 kns then increased slowly t o  the highest  airspeed recorded-- 
185 k n s ~ d u r i n g  the  climbout. (See Appendix F.) 

1 . 1 2  Wreckage and Impact Information 

The a i r c r a f t  f i r s t  s t ruck  a u t i l i t y  pole 710 f t  from the  
departure end of runway 2 1  and 95.5 f t  t o  the l e f t  of the runway cen te r l ine .  
Next, i t  s t ruck  a u t i l i t y  pole 887.2 f t  from the  departure end of runway 
21 and 153.8 f t  t o  the  l e f t  of the  runway center l ine .  Both u t i l i t y  
poles were 39 f t  high. P a r t s  of t h e  two poles and the powerlines were 
sca t t e red  along the  a i r c r a f t ' s  f l igh tpa th ,  and pieces of the poles were 
embedded i n  the  a i r c r a f t '  s s t r u c t u r e .  

The a i r c r a f t  remained i n t a c t .  The r igh t  and l e f t  wings, the 
lower fuselage,  and the landing gear doors were heavily damaged. The 
lower l e f t  wing surface  and t h e  e n t i r e  length of the leading edge f l a p s  
exhibited e l e c t r i c a l  arcing burns. The lower wing had been punctured in  
severa l  p laces  with accompanying i n t e r n a l  wing damage and fue l  leakage. 
The leading and t r a i l i n g  edge f l a p s  had been punctured and dented. 

The r i g h t  wing had been severely dented and punctured near the  
leading edge f l a p s  and s l a t s ,  and minor abrasions were found on the 
lower wing surface.  On the  lower fuselage,  water and f u e l  d ra in  masts 
and an antenna were sheared o f f .  In  addi t ion ,  severa l  wing f a i r i n g s  
were dented. 

On the  l e f t  main landing gear, a  gear door w a s  severed and on 
t h e  r i g h t  main landing gear, a  door was bent.  Antiskid wiring was a l s o  
damaged i n  the  accident .  The landing gear was s t i l l  i n  the extended 
pos i t ion  a t  imapct. 

1.13 Medical and Pathological  Information 

A review of the  f l igh tc rew ' s  medical records revealed no 
evidence of medical problems t h a t  might have af fec ted  t h e i r  performance. 
None of the  a i r c r a f t ' s  occupants were injured i n  the accident. 



1.14 F i r e  - 
There was no f i r e .  

1.15 Survival  Aspects 

The accident  was survivable. There was no damage t o  the 
i n t e r i o r  of the a i r c r a f t .  Before the  landing, a i r p o r t  f i r e  and rescue 
equipment was a l e r t e d  and posi t ioned near t h e  runway. After  a  normal 
landing,  the capta in  taxied t h e  a i r c r a f t  c l ea r  of t h e  runway onto a  
highspeed taxiway where the  engines were shut down. The f i r e  department 
applied extinguishing agent t o  the  wings a s  a  precautionary measure. 
The passengers deplaned v i a  a  boarding ramp a f t e r  i t  was determined t h a t  
an  emergency evacuation was no t  required. 

1.16 Tes t s  and Research 

The information from F l igh t  63's  FDR was analyzed to  determine: 
(1) the  probable winds i n t o  which the  a i r c r a f t  flew, and ( 2 )  whether the  
a i r c r a f t  could have successful ly  cleared the  u t i l i t y  poles during the  
takeoff .  

Charac te r i s t i c s  of the ~ t m o s ~ h e r e  

Theoret ica l  a i r c r a f t  performance was compared with a c t u a l  
a i r c r a f t  performance a s  recorded on the  FDR. The d i f fe rence  was assumed 
t o  r e f l e c t  the  e f f e c t  of ex te rna l  forces on t h e  a i r c r a f t .  Since a l l  
a i r c r a f t  systems, including engines and f l i g h t  con t ro l s ,  were opera t ing 
properly,  d i f ferences  between ac tua l  performance and theoret- ical  performance 
were assumed t o  r e f l e c t  the  e f f e c t s  of winds. 

T h e h o r i z o n t a l  wind component i n  t h e  d i r e c t i o n  of the takeoff 
run w a s  determined by taking the  d i f fe rence  between the  known performance 
c a p a b i l i t y  of t h e  a i r c r a f t  (groundspeed a s  ca lcula ted  from an in tegra t ion  
of the  accelera t ion capab i l i ty  of the  a i r c r a f t ) ,  and the  ac tua l  performance 
of the a i r c r a f t  ( indicated a i rspeed a s  determined from t h e  FDR t r a c e ) .  

The hor izon ta l  wind component from l i f t o f f  t o  the  time of 
impact was obtained i n  a  s imi la r  manner by comparing ca lcula ted  groundspeed 
wi th  airspeed from the FDR. The accelera t ion,  r e l a t i v e  t o  the ground 
a f t e r  l i f t o f f ,  used t o  c a l c u l a t e  groundspeed was determined using the  
r a t e  of cl imb/accelerat ion capab i l i ty  of the  a i r c r a f t  i n  ground e f f e c t  
(empirical  data)  and t h e  r a t e  of climb required f o r  F l i g h t , 6 3  t o  h i t  t h e  
u t i l i t y  poles i n  the  time i n t e r v a l  from l i f t o f f .  

The brake re lease  point  was assumed t o  be 650 f t  from the approach 
end of the. runway based on comments from t h e f l i g h t c r e w  and runway and 
taxiway geometry. The probable l i f t o f f  point ,  based on Boeing 727-224  



acce le ra t ion  da ta ,  was calculated t o  have been a f t e r  5,450 f t  of takeoff 
r o l l .  The point  of impact was in te rp re ted  from the  FOR t o  have been a t  
t h e  time of' the v e r t i c a l  accelera t ion spike of 0.26, 65.04 sees from the 
beginning of  the  readout. (See Appendix F.)  

Two l e v e l s  of th rus t  were assumed d u r i n g  a  normal takeoff i n  
the  study: (1) Average thrust--the t h r u s t  normally expected from three  
average engines, .and (2)  minimum t h r u s t ~ t h e  minimum c e r t i f i e d  t h r u s t ,  
a s  used to  ca lcu la te  the performance sec t ion  of the a i r c r a f t  f l i g h t  
manual, is  the minimum l e v e l  of th rus t  guaranteed by .the engine manu- 
f a c t u r e r .  The wind models derived were i d e n t i c a l  f o r  both cases. 

Three techniques f o r  s e t t i n g  takeoff power were examined: 

(1) Set  the brakes, advance the power t o  about 1.4 EPR, 
re lease  the  brakes, and s e t  takeoff EPR during the  
takeoff r o l l .  

(2) Set  the  brakes, advance the power t o  takeoff EPR, 
r e l ease  the  brakes. 

(3 )  When enter ing t h e  runway, continue r o l l i n g  and s e t  
the takeoff EPR during the r o l l  before reaching 80 
kns . 

'None of the  th ree  methods influenced takeoff perfbrmance 
s i g n i f i c a n t l y .  

The p l o t  of the  derived hor izonta l  winds indicated t h a t  the 
a i r c r a f t  encountered a  headwind component of more than 40 kns a t  the 
beginning of the  takeoff r o l l .  This headwind component decreased t o  
e s s e n t i a l l y  zero a t  a  point about half  way down the runway. From t h a t  
point  the wind experienced by F l igh t  63 changed t o  a  tai lwind t h a t  
averaged about 5  kns u n t i l  l i f t o f f .  After  l i f t o f f ,  the tailwind increased 
a t  a  r a t e  of about 4.5 knslsec t o  a  maximum of about 28 kns a t  the f i r s t  
u t i , l i t y  pole. 

Since crosswind could o n l y b e  estimated from the  heading 
change recorded on the  FDR, a  r igh t  crosswind was assumed w i t h a  speed 
increasing l i n e a r l y  from zero a t  brake re lease  t o  about 30 kns a t  impact. 

The FDR da ta  ind ica te  t h a t  j u s t  a f t e r  impact the a i r c r a f t  
apparently encountered an abrupt s h i f t  i n  winds which permitted i t  t o  
assume a  near normal accelera t ion schedule. 

The derived wind model contained only headwindttailwind and 
crosswind components. Inves t iga to r s  believed t h a t  a t  30 f t  a.g.1. 
v e r t i c a l  wind v e l o c i t i e s  would be negl ig ib le .  The presence of r e l a t i v e l y  
high hor izonta l  winds,supported t h i s  assumption. 



Takeoff Performance 

I n  o r d e r  t o  de te rmine  whether t h e  a i r c r a f t  could have c l e a r e d  
t h e  u t i l i t y  p o l e s  du r ing  t h e  t a k e o f f ,  t h e  r e q u i r e d  r a t e  of c l imb was 
c a l c u l a t e d  f o r  two f l i g h t  p r o f i l e s :  

/ 

(1) Average r a t e  of c l imb r equ i r ed  t o  m i s s  t h e  u t i l i t y  
p o l e s  from t h e  p o i n t  a t  which i t  was r e a l i z e d  t h a t  
o b s t a c l e  c l e a r a n c e  would be a  problem; and ( 2 )  t h e  
ave r age  r a t e  of cl imb provided by s u s t a i n i n g  t h e  
h i g h e s t  p robab le  p i t c h  a t t i t u d e  reached by F l i g h t  63 
a f t e r  l i f t o f f  . 

I n  t h e  f i r s t  c a se ,  i t  was determined t h a t  when o b s t a c l e  c l e a r a n c e  
became a  concern,  t h e  ang l e  of a t t a c k  could have been i nc r ea sed  t o  
t empora r i l y  e s t a b l i s h  a s t e e p e r  f l i g h t p a t h  and c l e a r  t h e  u t i l i t y  po l e s .  
Assuming t h a t  a  d e c i s i o n  was made by t h e  p i l o t  a t  a  p o i n t  about  710 f t  
from t h e  o b s t a c l e  and 20 f t  above t h e  ground a t  a n  i n i t i a l  a i r s p e e d  of 
135 kns  i n d i c a t e d  a i r s p e e d  (KIAS), t h e  average  r a t e  of cl imb r equ i r ed  t o  
c l e a r  t h e  o b s t a c l e s  b y  20  f t  i n  no-wind c o n d i t i o n s  would have been 780 
f t / m i n .  I f  flown i n  winds i d e n t i c a l  t o  t h e  de r i ved  wind p r o f , i l e ,  t h e  
average  r a t e  of d e c e l e r a t i o n  at 780 f t / m i n  r a t e  of -c l imb would have been 

a b o u t  2 .2  kns / s ec .  ' (See F i g u r e  1 . )  Thus, t h e  a i r s p e e d  above t h e  
o b s t a c l e  would have been about  128 KIAS (13 KIAS above t h e  s t i c k s h a k e r  
a c t i v a t i o n  speed ) ,  a n d  an  e s t i m a t e d  p i t c h  a t t i t u d e  of a t  l e a s t  13' would 
have  been r equ i r ed .  

I n  t h e  second case;  i t  was c a l c u l a t e d  t h a t  i f  t h e  h i g h e s t  
p i t c h  a t t i t u d e  reached a f t e r  l i f t o f f  had been s u s t a i n e d ,  t h e  a i r c r a f t  
would have c l e a r e d  t h e  o b s t a c l e .  FDR d a t a  and p i l o t  tes t imony i n d i c a t e d  
t h a t  p i t c h  a t t i t u d e  was reduced s h o r t l y  a f t e r  t akeo f f  when a  drop i n  
a i r s p e e d  w a s  no ted .  T h i s  p robab ly  occur red  about  1 5  f t  a.g.1.  According 
t o  t h e  c a p t a i n ,  t h e  i n i t i a l  t a r g e t  p i t c h  a t t i t u d e  was about  11'. The 
FDR d a t a  i n d i c a t e  t h a t  t h e  a i r s p e e d  was dec r ea s ing  through an a i r s p e e d  
of abou t  138 KIAS when t h e  p i t c h  a t t i t u d e  w a s  reduced. It was determined 
t h a t  i f  t h e  a i r c r a f t  had reached and had mainta ined t h e  1l0 p i t c h  a t t i t u d e ,  
. . 
i t  would have a c c e l e r a t e d  a t  an  average  r a t e  of about  2 . 6  kns / sec .  With 
a  t a i l w i n d  i n c r e a s i n g  a t  4 . 5  k n s l s e c  pe r  t h e  de r i ved  wind p r o f i l e ,  
a i r s p e e d  would have been dec r ea s ing  through about  125 KIAS a t  t h e  u t i l i t y  
p o l e s  and t h e  a i r c r a f t  would have been a t  an  a l t i t u d e  of about  70 f t  
a . g . 1 .  A t  F l i g h t  6 3 ' s  t akeo f f  c o n f i g u r a t i o n ,  t h e  s t i c k s h a k e r  would have 
a c t i v a t e d  a t  115 KIAS and a  s t a l l  would have occur red  about  106 KIAS. 

S i g n i f i c a n t l y ,  t h e  c a l c u l a t i o n s  f o r  t h e s e  two c a s e s  assumed 
t h a t  t h e  wind e f f e c t  on t h e  a i r c r a f t , ,  d e r i ved  f rom' the  FDR d a t a ,  d i d  n o t  
change a s  a l t i t u d e  i nc r ea sed .  There a r e  s e v e r a l  s choo l s  of thought 
r ega rd ing  t h e  wind v e l o c i t i e s  a t  a l t i t u d e  i n  t h e  v i c i n i t y  of thunders torms.  
The b e s t  ev idence  i n d i c a t e s  t h a t  v e r t i c a l  wind speeds  a s s o c i a t e d  w i t h  
thunders torm downdraft  a c t i v i t y  d imin ish  r a p i d l y  below 300 f t  and t h a t  
t h e  d i r e c t i o n  of movement changes t o  a h o r i z o n t a l  ou t f l ow .  
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Figure I. -Acceleration vs rate of climb in ground effect Boeing 727-224. 



Although the  Board does not bel ieve  t h e r e  were s i g n i f i c a n t  
v e r t i c a l  winds a f f e c t i n g  F l igh t  63 a t  30 f t  a .g . l . ,  add i t iona l  ca lcu la t ions  
were performed t o  explore the  p o s s i b i l i t y  t h a t  F l igh t  63 could have 
successful ly  flown through an even more severe t o t a l  wind e f f e c t  than 
t h a t  recorded by the  FDR, Calculat ions were made f o r  the  two f l i g h t  
p r o f i l e s  previously described i n  which, i n  addi t ion  t o  the t o t a l  wind 
e f f e c t  recorded by the  FDR, (assumed t o  be a l l  hor izonta l  winds), s t rong 
v e r t i c a l  downdrafts were a l s o  assumed t o  be present .  

Using v e r t i c a l w i n d  speed da ta  derived from recent  NASA and 
.National Severe Storms Laboratory s tud ies ,  an extreme v e r t i c a l  wind 
p r o f i l e  was se lec ted  cons i s t ing  of a l i n e a r  decay of the  v e r t i c a l  speed 
from 990 f t /min a t  60 f t  t o  zero a t  t h e  surface.  The a c t u a l  decay would 
more l i k e l y  resemble a less severe logari thmic function.  Additionally,.  
i t  should be noted tha t  the  da ta  from which t h i s  model was derived . . . 
represented wbrst case instantaneous values,  not average values. 

In  the  f i r s t  case,  i n  which i t  was assumed the angle of a t t a c k  
could have been increased t o  temporarily e s t a b l i s h  a s teeper  f l i g h t p a t h ,  
an average r a t e  of climb, of 1,400 f t /min would be required t o  counter 
t h e  downdraft and c l e a r  t h e  powerlines by 20 f t .  This  r a t e  of climb 
would requ i re  a s teady,  smooth r o t a t i o n  t o  near the st ickshaker a t t i t u d e  
of about 15' - 16' (depending on maneuvering loads  and a i rspeed) .  I f  
i n i t i a t e d  at  an airspeed of 135 KIAS t h e  a i rspeed over the powerlines 
would be about 120 kn. 

In  the  second case, i n  which i t  was assumed the  highest  angle 
of a t t a c k  reached by F l igh t  63 was maintained, i t  is  estimated t h a t  a 
sus ta ined p i t ch  a t t i t u d e  of about 14" would be required t o  c l e a r  the 
powerlines by about 26 f t .  The airspeed over the  powerlines a t  such an 
a t t i t u d e  would have been about 119 kns. 

Because the  cap ta in  i n i t i a t e d  the takeff  with 6,500 f t  of 
runway remaining ra the r  than from the  end of t h e  7,000 f t  runway, t h e  
Board attempted t o  determine what e f f e c t  the  add i t iona l  500 f t  of runway 
would have had on t h e  f l i g h t ' s  a b i l i t y  t o  c l e a r  t h e  obstacle.  Since the  
wind model derived from FDR da ta  r e f l e c t s  the  t o t a l  wind along t h e  
f l i g h t  p r o f i l e  a c t u a l l y  flown by Fl ight  63, the  Board was unable t o  
determine what winds F l igh t  63 would have experienced had the  f l i g h t  
taxied  t o  the  end of t h e  runway and used a l l  of the  ava i l ab le  runway f o r  
t a k e f f .  However, assuming t h a t  the winds d id  not  change from those of 
t h e  FDR-derived wind model, a takeoff i n i t i a t e d  from the end of the 
runway, r a the r  than from the displaced threshold,  would have resu l t ed  i n  
l i f t o f f  a t  a point  2,180 f t  from the  powerlines (550 f t  before t h e  a c t u a l  
l i f t o f f  po in t ) .  In  t h i s  case, a t  an average groundspeed of 138 kns (230 
f t / s e c ) ,  t h e  time elapsed from l i f t o f f  t o  t h e  powerlines would have been 
about 9.5 sec .  The r a t e  of climb required t o  c l e a r  t h e  39-ft u t i l i t y  
poles by 35 f t  would have been about 467 f t /min and i n  the  e x i s t i n g  wind 
condit ions,  the airspeed would have decreased t o  about 1 2 1  kns. 



Rejec ted  Takeoff Performance 

The s t o p p i n g  c a p a b i l i t y  of t h e  B-727 was analyzed t o  determine 
when t h e  t akeo f f  could have been r e j e c t e d  and t h e  a i r c r a f t  s topped on 
t h e  remaining runway. I n  t h e  wind c o n d i t i o n s  de r i ved  from t h e  FDR d a t a ,  
i t  was e s t ima t ed  t h a t  t he  a i r c r a f t  could have been s topped on t h e  runway 
i f  t h e  d e c i s i o n  t o  r e j e c t  t h e  t akeof f  had been made wi th  a t  l e a s t  2,200 
f t  of runway remaining.  (No al lowance was made f o r  r e v e r s e  t h r u s t  o r  . 
decis ionmaking t ime.)  I n  t h i s  case ,  a  d e c i s i o n  t o  a b o r t  a t  V l  (2,100 f t  
remaining) cou ld  have r e s u l t e d  i n  t h e  a i r c r a f t ' s  overrunning t h e  end of 
t h e  runway. 

F l i g h t  S imula t ion  

A t h e o r e t i c a l  s tudy  of a  t akeo f f  from l i f t o f f  t o  a  s p e c i f i c  
a l t i t u d e  i s  complicated by many unknowns r e l a t e d  t o  p i l o t  technique.  To 
ana lyze  t h e  a c c i d e n t  t a k e o f f ,  Boeing prepared  a  f l i g h t  s imu la t i on  incor -  
p o r a t i n g  t h e  known performance c h a r a c t e r i s t i c s  of t h e  Boeing 727-224 
a i r c r a f t  and t h e  der ived  wind model. Numerous test f l i g h t s  were flown 
d u r i n g  which a  Boeing t e s t  p i l o t  made t a k e o f f s  under v a r i o u s  r e p r e s e n t a t i v e  
cond i t i ons .  The o b j e c t i v e s  o f  t h e  s imu la t i on  s t u d y  were t o  i d e n t i f y  t h e  
most p robab le  c o n t r o l  i n p u t  i n  t h e  a c c i d e n t  t akeo f f  p r o f i l e  and t o  
de te rmine  whether  t h e  a i r c r a f t  could have become a i r b o r n e  and c l e a r e d  
t h e  u t i l i t y  p o l e s  i n  t h e  wind c o n d i t i o n  de r i ved  from FDR da t a .  

A s imula ted  takeof f  was f i r s t  conducted under no wind c o n d i t i o n s  
i n  o r d e r  t o  v a l i d a t e  t h e  s i m u l a t i o n  model f o r  t h e  727-224 a i r c r a f t .  There 
was a  good c o r r e l a t i o n  between s imula ted  performance and known a i r c r a f t  
performance. Add i t i ona l  s imula ted  t a k e o f f s  were conducted u s ing  v a r i o u s  
t akeof f  t echn iques .  These t a k e o f f s  were made w i t h  t h e  wind model der ived  
from FDR d a t a  a f f e c t i n g  a i r c r a f t  performance. 

Seve ra l  t akeof f  r uns  were flown i n  which t h e  a i r c r a f t  was 
i n i t i a l l y  r o t a t e d  t o  a  p i t c h  a t t i t u d e  of 11' and, a f t e r  l i f t o f f ,  t h e  
p i t c h  a t t i t u d e  was lowered i n  a n  a t t emp t  t o  ma in t a in  V2. These t a k e o f f s  
culminated i n  t h e  a i r c r a f t ' s  h i t t i n g  t h e  u t i l i t y  po l e s .  Recorder t r a c e s  
of t h e s e  t a k e o f f s  approximated t h e  FDR t r a c e  o f  t h e  a c c i d e n t  a i r c r a f t .  

I n  a d d i t i o n ,  o t h e r  t a k e o f f s  were flown du r ing  which t h e  s imula ted  
a i r c r a f t  missed t h e u t i l i t y  po l e s .  When t h e  s imu la to r  was r o t a t e d  t o  
15' and t hen  flown a t  a  p i t c h . a t t i t u d e  of 13' t o  15', t h e  a i r s p e e d  
d e c r e a s e d t o  about  120 kns  and miss -d i s tances  of 90 f t  were recorded .  
Takeof fs  u s ing  t h e  same t e chn ique ,  b u t  w i t h  one eng ine  a c c e l e r a t i n g  
r e l a t i v e l y  s lowly  t o  t a r g e t  EPR ( t a r g e t  EPR reached on a l l  eng ines  by 80 
kns ) ,  r e s u l t e d  i n  t h e  same speed decay and miss -d i s tance .  Takeoffs  w i t h  
e a r l y  o r  slow r o t a t i o n s  t o  15"  fol lowed by p i t c h  a t t i t u d e s  of 13' t o  15"  
a f t e r  l i f t o f f  r e s u l t e d  i n  a i r s p e e d  decays  t o . 1 1 6  t o  120 kns  and m i s s -  
d i s t a n c e s  o f  90 t o  100 f t .  

1 .17 Other  In format ion  



1 . 1 7 . 1  Continental A i r  Lines, B-727 Takeoff Procedures 

Section 4  of Continental 's  B-727 Flight  Manual f o r  f l ightcrews 
speci f ied  procedures f o r  t h r e e  engine takeoffs .  Per t inent  normal takeoff 
procedures were speci f ied  a s  follows: 

" A t  VR, r o t a t e  the a i rp lane  smoothly to  t h e t a k e o f f  climbout 
a t t i t u d e  of approximately 13'. The r a t e  of ro ta t ion  should be 
approximately 2' per second. When the a i rp lane  i s  ro ta ted  a t  
the  proper r a t e ,  l i f t - o f f  w i l l  normally occur before reaching 
10' of body angle, allowing r o t a t i o n  to  be continued u n t i l  
climbout a t t i t u d e  i s  reached. 

"Excessive r a t e s  of r o t a t i o n  must be avoided,. I f  the  r a t e  of 
r o t a t i o n  exceeds the  proper r a t e ,  i t  i s  poss ib le  t o  reach an 
a t t i t u d e  tha t  w i l l  cause . the  t a i l  skid t o  conta,ct the runway 
before  t h e  a i rp lane  can l i f t  o f f .  

'The a i r p l a n e  w i l l  normally a t t a i n  V z  + 10 assuming a l l  engines 
a r e  operat ing,  .approximately 35 f e e t  above the runway. " 

After  takeoff procedures (climb t o  1,500 f e e t )  spec i f i ed :  

"1. The airspeed indicator  i s  primary f o r  e s tab l i sh ing  p i t ch  
, a t t i t u d e . "  

There was nothing i n  the  manual which provided f o r  a l t e r a t i o n  
of the  takeoff procedures i f  va r i ab le  o r  gusty surface  winds exis ted  o r  
were suspected, o r  i f  low a l t i t u d e  turbulence o r  wind shear exis ted  or 
was reported t o  e x i s t .  

1.17.2 14 CFR 1 2 1 . 4 4 3 ~ P i l o t  i n  Command Qualif icat ions:  
Routes and Airpor ts  

With regard t o  p i l o t  a i r p o r t  qua l i f i ca t ion ,  14 CFR 121.443 
s t a t e s  i n  pa r t :  

( a )  No domestic o r  f l a g  a i r . c a r r i e r  may use a  p i l o t  a s  p i l o t  
i n  command u n t i l  he has qua l i f i ed  f o r  the route  on which 
he i s  t o  serve,  i n  accordance with t h i s  sec t ion,  and the  
appropr ia te  ins t ruc to r  o r  an approved check p i l o t  has so 
c e r t i f i e d .  

' ( c )  The qual i fy ing p i l o t  s h a l l  make an ent ry  a s  a  member of 
a  f l ightcrew a t  each regular ,  provis ional ,  and refuel ing 

, a i r p o r t  i n t o  which he i s  scheduled t o  f l y .  The ent ry  
must include a  landing and a  takeoff .  The qual i fy ing 
p i l o t  must occupy a  s e a t  i n  the  p i l o t  compartment and 
must be accompanied by a  p i l o t  who i s  qua l i f i ed  fo r  the  
a i r p o r t .  



' 

I.' ( d )  Paragraph ( c )  of t h i s  sec t ion does. not.  apply if-. 
. . . . , . : , , .  . . . . .  . . .  . . . . .  . . . . .  . . ? .  . 

: ( 1 ) .  The i n i t i a l  en t ry  is.made under VTR weather condit ions ;. , ,  

, . , a t  t h e ; a i r p o r t  involved;, . . . . .  
. . . . . . .  . , . . . . . . . . .  . . . . .  . . . . .  . . . . . .  . . , . 

. , ( 2 )  t h e  a i r -  c a r r i e r  shows t h a t  t h e  can. 
be.made-by using approved p i c t o r i a l  means.. " . ; .  ~~ .. 

. . . .  . . . . : .  

1.17.3 14 CFR 1 2 1 . 4 4 7 ~ P i l o t  Route and Airport Qual i f ica t ions  
f o r  P a r t i c u l a r -  Trips ' .. . t  . . . .  , . . . . . . .  ~. 

~ , i t h  regard t o  using a .  p i l o t  t o  f l y  a  pa r t i cu la r  f l i g h t  .I4 CFR 
121.447 s t a t e s  i n  pa r t :  : .. 

. . . . .  . , 

. , . . . . . . . . . . . . . . . . .  . . ? 

" (a ) -A domestic o r  f l a g  a i r  c a r r i e r  may no t  use a  p i l o t  a s  .:. 

p i l o t  in  command unless within the  preceding 1 2  calendar :. 

months, . t h e p i l o t  has madea t  l e a s t  one t r i p  as, p i l o t  o r  
... .. other  member o f .  a -  f l ightcrew between terminals i n t o  wh'ich : 

he  i s  scheduled t o  f l y  ... . ' I ;  . .  . , . ,  . 

1.17.4 Continental A i r  Lines Boeing 727 A i r p o r t Q u a l i f i c a t i o n  Requirements- 
. . .  . . . .  . . .  

The Director  of F l igh t  Crew Training, Continental.Air Lines . , 

s t a t e d  t h a t  the company's a i r p o r t  and route qua l i f i ca t ions  were e s s e n t i a l l y  
t h e  same a s  those  spec i f i ed  i n  t h e  regula t ions  and he a l s o  s t a t e d  tha t  
a i r p o r t  q u a l i f i c a t i o n s  currency was each c a p t a i n ' s r e s p o n s i b i l i t y .  With . . .  

regard t o  recordkeeping, t h e  Continental Operations Manual s t a t e d :  . ' .  

. , . . . . . . . . 

,# Records o f  p i l o t  route and a i rpor t  qua l i f i ca t ions  a r e  maintained: 
by .IBM and a r e  ava i l ab le  a t  the  base Fl ight  Manager's of f ices . .  
When a  p i l o t  makes a. qual i fy ing t r i p  a s  A C M ,  r a the r  than a s  . . . . .  

f l i g h t  crewmember,. he w i l l  n o t i f y  t h e  F l igh t  Manager i n   writing."^. ;. 
. . . .  , .  , ~, . . 

. 'The Safety Board was unable t o  f ind  any r e c o r d s t h a t  showed . .  

t h e  cap ta in ' s  p r io r  q u a l i f i c a t i o n  f o r  the Tucson Airport.  . . 

A review of Continental 's  approved s l i d e  and tape presenta t ion 
on t h e  TucsonAirpor td isc1osed no information with regard t o  u s e  of the  . . 
displaced threshold  a rea  of runway 2 1 f o r  takeoff ,  however, t h e  presenta t ion.$  
d id  showthe  displaced threshold  f o r  t h e  runway, specif ied the  length of 
t h e  displaced area ,  and showed an approach t o  t h e  runway. 

, . . . 

According t o  t h e  FAA Pr inc ip le  Operations Inspector assigned 
t o  Continental A i r  Lines, t h e r e  havebeen no. inspection repor t s  which 
showed a  lack of compliance with the  a i r p o r t  qua l i f i ca t ion  requirements. 
He s t a t e d  t h a t  Continental 's  A i r p o r t Q u a l i f i c a t i o n  Programwas adequate. 
Addit ionally,  he s t a t e d  t h a t  the  company had the  respons ib i l i ty  t o  
insure  t h a t . p i l o t s  a r e  qua l i f i ed  i n  accordance with 14 CFR 121.447(a) . . . .  . . 
but  t h a t  t h e  company had no p r o c e d u r e t h a t  would insure t h a t  the  dispatcher .. 

knew tha t  a. p i l o t  was' qua l i f i ed  i n t o  a  given a i r p o r t  before a f l i ' g h t w a s  . 2 : 
dispatched. . . .  .. : 



On January 3,  1975, t h e  Safety Board issued Safety Recommendation 
A-74-118 t o  t h e  FAA concerning a i r p o r t  q u a l i f i c a t i o n s ,  and t h e  FAA, i n  
response, issued A i r  Car r i e r  Operations Aler t  No. 75-1, which required 
tha t  "operations inspectors  . . .p  e r i o d i c a l l y  review t h e i r  assigned opera tor ' s  
a i r p o r t  and rou te  q u a l i f i c a t i o n  programs t o  insure  t h a t  a l l  information 
is up-to-date, t h a t  company procedures a r e  consis tent  with published 
Federal Aviation Administration procedures and t h a t  obsole te  procedural 
mater ia l  is not included." 

1.17.5 Continental A i r  Lines Wind Shear Training Program 

On October 3, 1974, t h e  Safety Board issued Safety Recommendations 
A-74-80 and 81 t o  the  FAA on wind shear t r a i n i n g  programs f o r  a i r  c a r r i e r  
p i l o t s .  The FAA responded on November 19, 1974, tha t  s t e p s  had been 
i n i t i a t e d  t o  emphasize t h e  need f o r  more understanding of t h e  low l e v e l  
wind shear  phenomenon and tha t  a i r  c a r r i e r  opera t ions  inspectors  would 
evaluate  each a i r  c a r r i e r ' s  wind shear t r a i n i n g  program. Where they 
found inadequacies, t h e  inspectors  would request  modificat ion of t h e  
programs t o  include mate r i a l  on wind shear hazards and on f l i g h t  techniques 
needed t o  counter the  e f f e c t s  of wind shear.  A s  a  r e s u l t  of t h e i r  
evaluation,  changes were made i n  the  Continental Air Lines t r a i n i n g  
program. Spec i f i ca l ly ,  the s l i d e  and tape presenta t ion and simulator  
t r a i n i n g  program were added. 

The current  Continental A i r  Lines Wind Shear Training Program 
c o n s i s t s  of a s l i d e  and tape presenta t ion e n t i t l e d  "Hostile Environment," 
which has  been used i n  a l l  Recurrent Ground Schools s ince  June 1977; a  
s imulator  t r a in ing  program, which provides wind shear t r a i n i n g  wi th  
emphasis on recognit ion fo r  both landing and takeoff ,  was begun i n  
January 1976 and is  given during a l l  simulator t r a in ing ;  and classroom 
l e c t u r e s  and discussions on hazardous weather, including wind shear.  
Included i n  the  program is  a  comprehensive discussion of wind shear 
recogni t ion  f a c t o r s  associa ted  with thunderstorm and cumulonimbus clouds. 
The t r a i n i n g  records of each of the  f l ightcrew members showed t h a t  they 
received t h i s  t r a i n i n g .  

I n  addi t ion  t o  Continental A i r  Lines'  formal wind shear 
t r a i n i n g  program, t h e  company published numerous a r t i c l e s  on hazardous 
weather condit ions and wind shear i n  a  company f l i g h t  opera t ions  publ ica t ion;  
copies of t h i s  publ ica t ion were made ava i l ab le  t o  each p i l o t .  Recognition 
f a c t o r s  such as v i rga  and blowing dust  were a l s o  contained i n  these  
a r t i c l e s .  

1.17.6 Continental A i r  Lines Dispatch Procedures 

Continental A i r  Lines Operations Center is  located  near Los 
Angeles Airport.  From t h i s  center ,  the company provides f l i g h t  following 
and opera t ional  control .  S ta t ions  where f l i g h t s  o r i g i n a t e  a r e  t i e d  i n t o  
an  opera t ions  and weather network with the  Operations Center. The 
l a t e s t  fo recas t s  and weather observations a r e  on hand and made a  p a r t  of 
t h e  crew's clearance papers. 



The Cont inenta l  f a c i l i t y  at  Tucson is not  an o r i g i n a t i o n  
s t a t i o n  and the  s t a t i o n  agent  is requi red  t o  maintain up-to-date weather 
information which i s  a v a i l a b l e  from t h e  l o c a l  F l i g h t  Serv ice  S t a t i o n .  
For i n t e rmed ia t e  s t a t i o n s ,  such a s  Tucson, t h e  P i l o t  Weight Sheet is 
computed by the  s t a t i o n  agent ,  based on weather, load message information,  
and the  payload l eav ing  h i s  s t a t i o n .  A t  in te rmedia te  s t a t i o n s ,  i f  t h e  
c a p t a i n  has  an a i r c r a f t  weight c learance  problem such as tak ing  of f  
cargo ,  he may r e so lve  the  problem wi th  t h e  s t a t i o n  agent ,  c a l l  t h e  
ope ra t ions  cen te r  from the  s t a t i o n  a g e n t ' s  desk, o r  ca l l  the  ope ra t ions  
c e n t e r  v i a  Aeronaut ical  Radio Incorporated and phone patch.  

1 . 1 7 . 7  Hazardous Weather Recognition Fac to r s  

Gust Fronts  From ~hunde r s to rms  

Based on t h e  r e sea rch  on, thunderstorms repor ted  i n  Nat ional  
Oceanic and Atmospheric Administrat ion (NOAA) Technical  Memorandum NSSL 
61 t h e  fol lowing s t r u c t u r e  of a thunderstorm gus t  f r o n t  was developed: 

. . 
I I  A s u r f a c e  wind s h i f t  m a y o r  may n o t  accompany the  g u s t  
f r o n t ,  bu t  may l e a d  the  gus t  f r o n t  by as much a s . 3  t o  5 
m i l e s .  The gus t  f r o n t  w i l l  be  marked by onse t  of h igh  
winds and gus t ines s  a t  t h e  ground--usually-40 t o  50 kns 
o r  more. The gus t  f r o n t  w i l l  move f a t e r  than t h e  gene ra t ing  
thunderstorms, preceding t h e  . n e a r e s t  edge of t h e  storin by 
5 o r  '0 m i .  V e r t i c a l  wind shea r s  of 10 kn per  100 f t  i n  
t h e  lower few hundred f e e t  have  been measured beh ind  t h e  
gus t  f r o n t .  Hor i zon ta lwind  s h e a r s  of 40 kn have been 
measured across  t h e  gus t  f r o n t .  A p re s su re  jump precedes 
t h e  gus t  f ron t . "  

Cumulus Cloud and V e r t i c a l  Wind Hazards . . 

Case h i s t o r i e s  of s e v e r a l  r ecen t  wind shear  encounters  
i n d i c a t e  t h a t  a p o t e n t i a l  wind shea r  hazard may be expected t o  e x i s t  
under high based cumulus clouds when the  fo l lowing ' four  condi t ions  a r e  
met: (1) High based cumulus type clouds wi th  v i r g a ,  (2) very dry  s u r f a c e  
a i r  with a temperature dewpoint spread of 35' F o r  more, ( 3 )  weak winds 
from t h e  ground t o  t h e  cloud bases-- e n e r a l l y  less than  15  kns, and 7 (4) temperature warmer than 75O F. 2. 

2 1  United A i r  Lines Meteorology Department "Hot and Dry Windshear,"' - 
Aerospace Safe ty ,  October 1977, pp. 10  and 11. 



2 .  ANALYSIS 

General 

The a i r c r a f t  was c e r t i f i c a t e d ,  equipped, and maintained i n  
accordance with appl icable  regula t ions  and approved procedures. There 
was no evidence of a  malfunction o r  f a i l u r e  of the  a i r c r a f t ' s  s t ruc tu re .  
f l i g h t  instruments, o r  powerplants t h a t  would have af fec ted  i t s  performance. 
Although the No. 1 engine was reported.slow t o  spool up when the  t h r o t t l e s  
were advanced a t  the  beginning of the  takeoff ,  i t  did not a f f e c t  the 
a i r c r a f t ' s  takeoff performance. 

The f l ightcrew was c e r t i f i c a t e d  properly, except f o r  the 
f l i g h t  captain who had not  been rou te  c e r t i f i e d .  Each crewmember had 
received the  off-duty time prescribed by regula t ions .  There was no 
evidence of pre-exist ing medical problems t h a t  might have af fec ted  the i r  
performance. 

The evidence revealed t h a t  a f t e r  h i s  assignment t o  the  f l i g h t ,  
t h e  capta in  had not f u l f i l l e d  h i s  r e s p o n s i b i l i t y  t o  assure tha t  he was 
fami l i a r  with t h e  a i r p o r t s  on t h e  rou te  t o  be flown. He had not made 
use of a  p i c t o r i a l  a i r p o r t  presenta t ion which was ava i l ab le  from the  a i r  
c a r r i e r ,  he had not  planned fo r  a qua l i f i ed  p i l o t  t o  accompany him over 
h i s  intended route,  and he had not made a  qual i fy ing en t ry  i n t o  the 
scheduled a i r p o r t s  on h i s  route a s  a  member of a  f l ightcrew. Furthermore, 
a  check airman, who had occupied a  sea t  i n  the  p i l o t  compartment to  
Phoenix and remained i n  the passenger cabin during the  E l  Paso and 
Tucson a i r p o r t  e n t r i e s ,  d id  not  c e r t i f y  a s  required by regula t ion tha t  
t h e  capta in  possessed adequate knowledge of t h e  assigned route. Nevertheless, 
t h e  Safety Board concludes t h a t  by v i r t u e  of h i s  VFR a r r i v a l  and departure 
a t  the  Tucson a i r p o r t ,  the  capta in  was a i r p o r t  qua l i f i ed  by regula t ion 
upon l i f t o f f .  However, t h e  Safety Board a l s o  concludes t h a t  he was not 
properly c e r t i f i e d  t o  operate over t h e  route.  - I f  he had been properly 
route  qual i f ied  by a  check airman o r  appropr ia te  i n s t r u c t o r ,  the  physical  
layout  of the  Tucson a i r p o r t ,  including t h e  displaced landing threshold 
should have been brought i n  h i s  a t t en t ion .  

However, these  inadequacies do not lessen the cap ta in ' s  respon- 
s i b i l i t y  t o  have recognized the displaced landing threshold markings on 
runway 2 1  which conforms t o  the standard marking explained i n  the Airman's 
Information Manual, P a r t  1. This p a r t  contains "basic fundamentals 
required t o  f l y  i n  U.S. National Airspace System." Addit ionally,  the  
Jeppesen a i r p o r t  diagram should have a l e r t e d  t h e  capta in  t o  the  presence 
of the displaced landing threshold. 

Following t h e  accident ,  Continental f l i g h t  management personnel 
s t a t e d  t h a t  they considered VFR a i r p o r t  e n t r i e s  only t o  be adequate t o  
f u l f i l l  the regula tory  requirements f o r  rou te  qua l i f i ca t ion .  The Safety 
~ o a r d  does not bel ieve  t h a t  t h i s  i n t e r p r e t a t i o n  provides an acceptable , 



level of safety and the Board concludes that the Continental Airlines 
Airport Qualification Program was not consistent with the intent of the 
regulations. Further, the evidence indicates that the FAA',s surveillance 
of Continental's airport and route qualification was not in conformity 
with its own directives. . 

The Safety Board believes that in addition to the captain's 
responsibility for insuring proper airport qualifications, the company 
also has a responsibility. When questioned about their airport qualifi- 
cation program, Continental Air Lines indicated that it is the pilot's 
responsibility to insure that he meets the qualifications for the routes 
to be flown. At the time of the accident, the company did not have a 
monitoring system for insuring that a pilot was properly airport and 
route qualified before using him as pilot-in-command. The Continental 
Director of Flightcrew Training stated that in accordance with 14 CFR 
121.443 and .447 the company had a responsibility in this regard, however, 
he indicated that they kept records for the airport qualification film 
program only. The Board believes that without adequate company record- 
keeping, it would be possible to dispatch a pilot as pilot-in-command to 
airports for which he is not qualified. Presently, as a result of this 
accident, Continental Air Lines is installing a comprehensive program to 
monitor route and airport qualifications of flight captains. All flight 
operations personnel will have access to the records. 

Weather Recognition, 

The NWS terminal forecast, valid at the time of the accident, 
was not accurate since a thunderstorm, blowing dust, and gusty winds 
were not forecast until 1500. However, the Continental Air Lines terminal 
forecast, which was available to the crew, was substantially correct 
since it forecast a chance of thunderstorms. 

The wind warning in effect at the time of the accident called 
for strong gusty winds, although neither the Tucson control tower personnel 
nor the flightcrew received this information. According to the weather 
observer's testimony, a 24-minute delay in getting the information to 
the users was caused by the rush of events and other priorities. MWS 
procedures do not contain a time limit for hazardous weather dissemination. 
The Board believes that such severe weather information should be disseminated 
as soon as possible after it is detected if it is to be effective. This 
warning would have helped alert the flightcrew of a possible wind shear 
condition. However, the wind report received at 1256:OO indicating a 
wind from 210' at 30, gusting 50 kns, should have provided the same wind 
shear alert. 

Witness observations, recorded weather data, and the wind 
model derived from FDR data support a conclusion that the center of a 
thunderstorm was slightly north of the airport when Flight 63 took off. 



. . A dus t  storm or ig inated  t o  the southwest of .the a i r p o r t  and 
proceeded across  the a i r p o r t  i n  a  nor ther ly  d i rec t ion .  I t  was accompanied 
by high surface  winds va r iab le  i n  d i r e c t i o n  with gusts  up t o  50 kns. 
The storm was severa l  hundred. f e e t . h i g h  a s  i t  moved rapidly across  the 
a i r p o r t .  Based on these reported c h a r a c t e r i s t i c s ,  the Safety Board 
concludes t h a t  t h i s  storm was the gust  f ron t  of a  thunderstorm or  group 
of convective clouds which,produced strong v e r t i c a l  downdrafts and 
s t rong and va r iab le  hor izonta l  winds a t  t h e  surface .  

. . 

~void 'ance  of a  wind shear encounter depends on timely- a l e r t s  ,. 
and the f l ightcrew's  ea r ly  recognit ion of poss ib le  wind shear condit ions.  
The Safety Board be l i eves  t h a t ,  i n  s p i t e  of t h e  inaccuracies of the 
f o r e c a s t ,  the  capta in  had other  c lues  t h a t  should have a le r t ed  him to  
t h e  p o s s i b i l i t y  of a  wind shear encounter: ( 1 )  The tower reported gusts  
up t o  50 kns about 2 minutes before the  f l i g h t ' s  takeoff ;  ( 2 )  the  winds:' 
s h i f t e d  rapidly ,  a s  much a s  90"; and ( 3 )  a severe dust storm crossed 
t h e  approach end of 'the runway a s  t h e  f l i g h t  attempted t o  take the  
runway f o r  takeoff .  . , 

When the  f l i g h t  l e f t  the  gate,  the capta in  became aware of 
blowing dust  approaching the  a i r p o r t  from the southwest. Discussions 
recorded on the  CVR about 1252 showed the crew's awareness. While 
t ax i ing  t o  runway 21, the  captain received severa l  r epor t s  of high wind 
speeds and gusts .  In f a c t ,  gus ts  up t o  50 kns were reported to  the 
f l i g h t  by the tower con t ro l l e r  about 2  minutes before takeoff .  The 
v a r i a b i l i t y  of the wind indicated rapid movement or change, which was an 
add i t iona l  indica t ion of unstable condit ions conducive t o  wind shear. 

These recognit ion f a c t o r s  should have been a pa r t  of the 
cap ta in ' s  knowledge of thunderstorms and hazardous weather phenomena. 
The Continental A i r  Lines wind shear t r a in ing  program was expanded 
s u b s t a n t i a l l y  a f t e r  an accident involving Continental i n  Denver. 21 
The Safety Board concludes t h a t  the company's t r a i n i n g  program provided 
s u f f i c i e n t  wind shear information t o  the  captain so tha t  h i s  observations 
regarding t h e  weather a t  Tucson should have a l e r t e d  him t o  the  p o s s i b i l i t i e s  
of wind shear and should have deter red  him from taking off -under  the 
condit ions especia l ly  s ince  the  wind fac to r  was c r i t i c a l  t o  remain 
wi th in  allowable weight l i m i t a t i o n s  f o r  takeoff on runway 21. 

A i rc ra f t  Performance 

The wind model derived from FDR data  showed t h a t  the a i r c r a f t  
i n i t i a l l y  encountered a  strong headwind a t  the s t a r t  of the takeoff 
r o l l .  This s trong headwind decreased a s  the a i r c r a f t  progressed down 
t h e  runway u n t i l  r e l a t ive ly -ca lm wind was encountered. This calm was 
followed by an encounter with a  rapidly  increas ing tai lwind.  As the 

31 NTSB-AAR-76-14, cont inenta l  A i r  Lines, Inc.  , B-727, Stapleton - 
In te rna t iona l  Airport ,  Denver, Colorado, August 7, 1975. 



a i r c r a f t  l i f t e d  o f f ,  i t  encountered a strong crosswind from the  r i g h t .  
Based o n t h e  recorded and v i s u a l  evidence, the  Board concludes t h a t  
F l igh t  63 encountered severe wind shear during t h e  takeoff r o l l  and 
during a c r i t i c a l  phase of t h e  departure-, 

Continental A i r  Lines Boeing 727 takeoff procedures c a l l  f o r  
a  smooth r o t a t i o n  t o  a p i t c h  a t t i t u d e  of approximately 13' and speci fy  
t h a t ,  a f t e r  takeoff ,  use of airspeed a s  the primary reference  f o r  
e s tab l i sh ing  p i t c h  a t t i t u d e .  In  t h i s  accident ,  the  capta in  ro ta ted  the 
a i r c r a f t  f i r s t  t o  about 11' and then increased the  p i t ch  a t t i t u d e  when 
he saw t h a t  the  a i r c r a f t  was no t  climbing. When he saw the  airspeed 
decrease and saw t h e  powerlines, he lowered t h e  p i t ch  a t t i t u d e  before 
h i t t i n g  the  powerlines. . . 

A i r c r a f t  performance ana lys i s  and simulation showed t h a t  the 
a i r c r a f t  could have cleared the  u t i l i t y  poles on takeoff i f  the  captain 
had concentrated on f l i g h t p a t h  control  r a the r  than a i r s p e e d l o s s  i n  a 
takeoff s i t u a t i o n  where a i rspeed was e r r a t i c .  The FDR showed t h a t  t h e "  
average r a t e  of climb was 172 ftlmin. -When the  a i r c r a f t  impacted the  
u t i l i t y  poles i t s a i r s p e e d  was about 128 KIAS. The performance ana lys i s  
showed t h a t  maintaining a 11' p i t ch  a t t i t u d e  a f t e r  l i f t o f f  would r e s u l t  
i n  a r a t e  of climb s u f f i c i e n t  t o  c l e a r  a  39-ft obstacle,  although t h i s  
would have r e q u i r e d t h e  p i l o t  t o  allow h i s  airspeed t o  decrease t o  about 
125 kn. 

While the  a i r c r a f t  possessed add i t iona l  aerodynamic p o t e n t i a l  
t o  counter t h e  e f f e c t s  of the  wind shear,  the  increased p o t e n t i a l  ex i s t ed  
i n  a regime of f l i g h t  f o r  which the capta in  had no t r a in ing  o r  approved 
operat ing procedures. Based on the evidence, t h e  Safety Board concludes 
t h a t  the captain could not have been expected t o  operate the  a i r c r a f t  
o the r  than i n  accordance with prescribed company procedures. 

Because the wind condit ions which a f fec ted  F l igh t  63 could be 
derived only from data  generated during F l igh t  63's takeoff ,  the Safety 
Board w a s  unable t o  determine whether t h e  cap ta in ' s  f a i l u r e  t o  use  the 
f u l l  length of runway 21 contributed t o  t h e  accident .  A few minutes 
delay i n  takeoff because the  a i r c r a f t  had t o  be taxied t o  t h e  beginning 
of the  runway may have resu l t ed  i n  t h e  wind condit ions t h a t  could have 
been b e t t e r  o r  worse than those a c t u a l l y  experienced. However, even 
without considering the  hazards of windshear, the cap ta in ' s  f a i l u r e  t o  
use  a l l  ava i l ab le  runway i n  a s i t u a t i o n  where he needed a 3.6-kn headwind 
component t o  avoid an overweight takeoff reduced the  intended margin of 
s a f e t y .  

The recorded CVR conversations "hang on guys" and " los t  a l l  
our airspeed" appear t o  r e f l e c t  recogni t ion  of unusual condit ions.  
However, within about 4 sees  t h e  f i r s t  o f f i c e r  ca l led  " V l  ro ta te . "  
This would have discouraged any thought about r e j e c t i n g  the  takeoff a t  
t h a t  time even i f  such a th ing was ever enter ta ined.  



While t h e  performance a n a l y s i s  shows t h a t  t h e  a i r c r a f t  could 
have been stopped on t h e  runway i f  t h e  takeoff had been r e j e c t e d  p r i o r  
t o  V l ,  i n i t i a t i o n  of t h e  takeoff  from t h e  d isp laced  threshold  r a t h e r  
than  from the  end of t h e  runway s u b s t a n t i a l l y  reduced the r ecogn i t ion  
and dec i s ion  t i m e ,  and hence t h e  margin of s a fe ty ,  had any at tempt been 
made t o  r e j e c t  t h e  takeoff  from t h a t  po in t  f o r  any reason. 

The problems a s soc ia t ed  wi th  wind shear  have been explored i n  
depth i n  seve ra l  Safety Board acc iden t  i n v e s t i g a t i o n  r e p o r t s .  A1 These 
acc iden t s  involved a i r c r a f t  on takeoff  and on p rec i s ion  instrument  
approaches. 

The Safe ty  ~ o a r d  is  aware of recent  'wind shear  s t u d i e s  conducted 
by a i r f rame manufacturers.  ^/ The s t u d i e s  i n d i c a t e  t h a t  a i r c r a f t  
performance, i n  wind shea r  cond i t ions  can be improved by using p i t c h  and 
a i r speed  con t ro l  techniques which d i f f e r  f r o m t h e  normal procedures 
s p e c i f i e d  i n  most a i r  c a r r i e r  f l i g h t  manuals. Because of t h e s e  r ecen t  
s t u d i e s ,  on February 16,  1978, t h e  Safe ty  Board recommended t h a t  t h e  
FAA: "Es tabl i sh  a j o i n t  Government-industry committee t o  develop 
f l i g h t  techniques f o r  coping wi th  inadver ten t  encounters w i th  seve re  
wind shea r s  a t  low a l t i t u d e .  (A-78-3)'' 

4 /  NTSB-AAR-74-14, I b e r i a  Lineas Aereas de Espana, DC-10-30, Logan - 
I n t e r n a t i o n a l  Airpor t ,  Boston, Massachusetts,  December 13, 1973. 
NTSB-AAR-76-8, Eas tern  A i r l i n e s ,  Inc . ,  B-727, John F. Kennedy 
I n t e r n a t i o n a l  A i rpor t ,  Jamaica, New York, June 24, 1975. 
NTSB-AAR-76-14, Cont inenta l  A i r  Lines,  Inc . ,  B-727, S tap le ton  
I n t e r n a t i o n a l  Airport;Denver, Colorado, August 7,  1975. 
NTSB-AAR-78-2, Allegheney A i r l i n e s ,  Inc . ,  DC-9, Phi lade lphia ,  
Pennsylvania,  June 23, 1976. 

51 Boeing Company, "Hazards of Landing Approaches and Takeoffs i n  a - 
Wind ShearEnvironment," January 1977. C. A. Whitmore, R. C .  Cokely, 
Lockheed Ca l i fo rn ia  Co., "Wind Shears on F i n a l  Approach." 



3. CONCLUSIONS 

3.1 Findings 

The a i r c r a f t  was c e r t i f i c a t e d  and maintained according t o  
approved procedures. 

Therewas no evidence of a  malfunction or f a i l u r e  of the 
a i r c r a f t ' s  s t ruc tu re ,  f l i g h t  instruments, o r  powerplants 
t h a t  would have af fec ted  the performance of the a i r c r a f t .  

A l l  crewmembers were properly c e r t i f i c a t e d ,  except t h e  
f l i g h t  captain who had not been rou te  c e r t i f i e d .  

Although the  captain was technical ly  qua l i f i ed  fo r  the  
f l i g h t ,  he was not aware of the displaced threshold on 
runway 21 a t  the  Tucson Airport.  

The takeoff was i n i t i a t e d  from a  posi t ion  on the 7,000-ft 
runway where 6,500 f t  of runway remain ( the  displaced 
threshold).  

With no headwind, the a i r c r a f t ' s  weight exceeded t h e .  
maximum allowable weight f o r  takeoff on runway 21; a 
3.6-kn headwind was needed fo r  takeoff on runway 21 
using a l l ' a v a i l a b l e  7,000 f t .  A 20-kn headwind was 
needed f o r  takeoff on runway 21 using 6,500 f t  remaining 
from the  displaced threshold. 

Cumulonimbus clouds with associated rainshowers were 
s l i g h t l y  nor th  of the a i r p o r t  a s  Fl ight  63 began i t s  
takeoff on runway 21. The bases of the clouds were 
r e l a t i v e l y  high and the  surface  winds were var iable ,  
s t rong,  and gusty. 

Before F l igh t  63 s t a r t e d  i t s  takeoff r o l l ,  the capta in  
had c lues  t h a t  should have a le r t ed  him t o  t h e  l ike l ihood 
of a  wind shear encounter. . 

The Continental A i r  Lines wind shear t r a in ing  program 
w a s  adequate, and i t  should have provided the  capta in  
with t h e n e c e s s a r y  knowledge t o  recognize t h e  p o t e n t i a l  
wind shear s i tua t ion .  

During the  f i r s t  half of t h e  takeoff r o l l ,  F l ight  63 
encountered a  strong headwind. The headwind decreased t o  
a  calm wind condit ion and then t o  an increasing tai lwind 
a t  l i f t o f f .  



s h o r t l y  a f t e r  l i f t o f f  a t  an a l t i t u d e  of l e s s  than 30 f t ,  
the  a i r c r a f t  h i t  two u t i l i t y  poles and.severa1 sec t ions  
of powerlines. 

When flown according t o  standard operat ing procedures, 
the  a i r c r a f t  could not  avoid impact with the powerlines; 
however, i f  t h e  a i r c r a f t ' s  f u l l  aerodynamic capab i l i ty  
had been used,, the  a i r c r a f t  probably could have cleared 
the  powerlines. 

The Continental  A i r  Lines Airport Qual i f ica t ion program 
was not  consis tent  with the  i n t e n t  of the  regula t ions  
and t h e  FAA's survei l lance  of t h e i r  program was inadequate. 

3 . 2  Probable Cause 

The National Transportation Safety Board determines t h a t  t h e  
probable cause of the  accident  was the  cap ta in ' s  decision t o  take off  
under evident hazardous wind condit ions which resul ted  in  an encounter 
wi th  severe wind shear  and subsequent c o l l i s i o n  with obs tac les  i n  the 
takeoff path. The r a t e  of climb of the  a i r c r a f t  i n  these condit ions 
when flown according t o  prescribed operat ing procedures was not s u f f i c i e n t  
t o  c l e a r  t h e  obstacles.  However, i f  t h e  a i r c r a f t ' s  f u l l  aerodynamic 
capab i l i ty  had been used, c o l l i s i o n  with obs tac les  probably could have 
been avoided. 

4. RECOMMENDATIONS 

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

"Require t h a t  a l l  takeoff analys is  data  pages of operat ing,  
gross weights i n  a i r  c a r r i e r  manuals a r e  footnoted t o  i d e n t i f y  
those runways which contain a displaced threshold.  (Class 111, 
Longer-Term Action (A-78-51) 

,, Require t h a t  a l l  opera tors  of c e r t i f i c a t e d  a i r p o r t s ,  where 
runway designs f e a t u r e  a displaced threshold and taxiways 
en te r  t h e  runway a t  points  o ther  than t h e  runway's end, 
i n s t a l l  an e a s i l y  v i s i b l e  in te r sec t ion  sign which displays  
a displaced threshold nota t ion.  (Class 111, Longer-Term 
Action) (A-78-52)" 
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P h i l i p  A.  Hogue, Member, Dissenting 

Having studied a l l  a v a i l a b l e  information, i t  i s  my conclusion 
t h a t  t h e  probable cause of subject  accident should be s t a t e d  a s  follows: 

'The Nat ionalTranspor ta t ion  Safety Board determines tha t  the 
probable cause of t h e  accident  w a s t h e  p i l o t ' s  f a i l u r e  to .  
u t i l i z e  the f u l l  7,000 f e e t  of runway, ava i l ab le  versus t h e .  
6 , 5 0 0 f e e t  he d id  u t i l i z e . "  

In  a r r i v i n g  a t  my conclusion, I do not concur tha t  "The probable 
cause of t h e  accident  was the  cap ta in ' s  decis ion t o  take off under e v i d g  
hazardous wind conditions (underl ining supplied) which resu l t ed  i n  an 
encounter with severe wind shear and subsequent c o l l i s i o n  with obs tac les  
i n  the takeoff path.:-The r a t e  of climb of the a i r c r a f t  i n  these  condit ions 
when flown according t o  prescribed operating procedures was not s u f f i c i e n t  
t o  c lea r  the obs tac les .  However, i f  the  a i r c r a f t ' s  f u l l  aerodynamic 
capab i l i ty  had been used, c o l l i s i o n  with obs tac les  probably could have 
been avoided." 

There is  no conclusive evidence t h a t  the cap ta in ' s  wind shear 
t r a in ing  was s u f f i c i e n t  t o  enable him t o  recognize or suspect wind shear 
under t h e  s p e c i f i c  condit ions of t h i s  accident .  In  f a c t ,  i t  is  not c l e a r  
t h a t  understanding of and c r i t e r i a  f o r  wind shear e x i s t s  today t o  do t h i s .  
I t - i s  not  c l e a r  t h a t  s p e c i f i c  c r i t e r i a  regarding takeoffs  and landings i n  
hazardous weather e x i s t s .  How long should the  capta in  have waited u n t i l  
he took o f f ?  He waited u n t i l  t h e  dust  storm passed. Was h i s  ac t ion  
inadequate, and i f  so, by what c r i t e r i a ?  In  support of my view, I note 
the  National Weather Service does not warn s p e c i f i c a l l y  of wind shear i n  
i t s  weather observations. I f  the  weather exper ts  and current  technology 
cannot provide pos i t ive  wind shear information, i t  i s  not l o g i c a l  t o  
expect p i l o t s  t o  o rd ina r i ly  o r  rout inely  make wind shear decisions 
independently. 

I concur t h a t  wind shear was probably a  f a c t o r  i n  t h i s  accident ,  
but from the  p i l o t ' s  pos i t ion  he had c l e a r  v i s i b i l i t y ,  the  dust storm had 
passed, he had a t  l e a s t  13  knots of headwind "predominantly out of t h e  

, 

southwest" and within h i s  knowledge and experience, the re  was no va l id  
reason t o  f a i l  t o  take o f f .  Insofar  as h i s  subsequent encounter with wind 
shear was concerned, i t  was inadver tent .  , ' 

/s/  PHILIP ALLISON HOGUE 
Member 
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5. APPENDIXES 

APPENDIX A 

INVESTIGATION AND HEARING 

1. Investigation 

The Safety Board was notified of the accident on June 3, 1977. 
An investigator-in-charge was dispatched from the Los Angeles Field 
Office. Working groups were established for the on-scene investigation, 
the flight data recorder, and the cockpit voice recorder. 

Participants in the on-scene investigation included representatives 
of theFederal Aviation Administration, Continental Air Lines, Inc., and 
the Air Line Pilots Association. 

Public Hearing 

Although there was no public hearing, deposition proceedings 
were held August 25 and 26, 1977. Parties represented at the deposition 
proceedings were: The Federal Aviation Administration, Continental Air 
Lines, Inc., The Air Line PilotsAssociation, The National Weather 
Service, The Boeing Company, and The Professional Air Traffic Controllers 
Organization. 

I I 1 Preceding page blank [ 



APPENDIX B 

CREW INFOEMATION 

Captain Thomas E. Gu l le t t  

cap ta in  Gul le t t ,  41, holds Air l ine  Transport P i l o t  C e r t i f i c a t e  
No. 1374588 with type r a t i n g  i n  B-727,  DC-6, and DC-7 a i r c r a f t .  He has. 
commercial p r iv i l eges  with a i rp lane  single-engine.and mu1tiengine::land 
ra t ings .  He held a  f i r s t - c l a s s  medical c e r t i f i c a t e  with no l i m i t a t i o n s  
which was issued Apri l  25, 1977. 

Captain Gul le t t  s a t i s f a c t o r i l y  passed h i s  l a s t  proficiency 
check on March 15, 1977,. when he was a l s o  requa l i f i ed  a s  a  B-727 captain.  
H i s  l a s t  l i n e  check was June 3, 1977. When t h e  accident  occurred, check 
capta in  w a s  seated i n  the passenger cabin. A t  t h e  time of the accident ,  
he had 6,820 f l ight-hours,  320 of which were a s  pilot-in-command of 
B-727 a i r c r a f t  and 100 of which were a s  f i r s t  o f f i c e r  of B-727 a i r c r a f t .  
He had flown 98:09 hours during the '90 days preceding the  accident. 

F i r s t  Off icer  John H. Garre t t  

F i r s t  Off icer  Garre t t ,  37, holds Commercial P i l o t  c e r t i f i c a t e  
No. 1556710 with a i rp lane  single-engine land, multiengine land, r o t o r c r a f t ,  
and instrument r a t ings .  He held a  f i rs t -c lass .medica1 c e r t i f i c a t e  with 
no l i m i t a t i o n s  which was issued on August 18, 1976. 

F i r s t  Off icer  Garre t t  s a t i s f a c t o r i l y  passed h i s  l a s t  proficiency 
check on March 10, 1977. A t  t h e  time of the accident ,  he had 5,500 
f l ight-hours,  1,721 of which were i n  the  B-727 a i r c r a f t .  He had flown 
129 hours during the 90 days preceding the accident .  

Second Off icer  Harry T. Pearce 

Second Officer  Pearce, 38, holds F l igh t  Engineer C e r t i f i c a t e  
No. 1922371 with a  turboje t  power r a t i n g .  He held a  f i r s t - c l a s s  medical 
c e r t i f i c a t e  which was issued with no l imi ta t ion  on January 19, 1977. 

A t  the time of the  accident ,  Second Off icer  Pearce had 5,053 
hours a s  a  second o f f i c e r ,  a l l  of which was i n  B-727 a i r c r a f t .  He had 
flown 205 hours during the 90 days preceding the  accident .  

F l ight  Attendants 

The four f l i g h t  a t tendants  were qua l i f i ed  i n  the  B-727 i n  
accordance with appl icable  regula t ions  and received t h e  required emergency 
evacuation t r a in ing .  



APPENDIX C 

AIRCRAFT INFORMATION 

N32725 was manufactured by The Boeing Company on April 10, 
1973, and assigned serial No. 20655. It had accumulated a total of 
12,793:40 hours in service. 

N32725 was powered by three JT8D-9A turbofan engines. Pertinent 
engine data are as follows: 

Total Time Since 
Position Serial No. Total Time Total Cycles Last Service Check 



CALCULATED 
TAKEOFF WEIGHT. AND WIND REQUIREMENTS 

Gross Weight 

Estimated Wgt Ready for Flight 
(includes crew, water, catering, 
oil, etc.) 

Fuel On Board (includes Agent's . ~ 

700 Lb Revision) 
Fuel Required for Start and Taxi 
Payload (165 LbIPassenger) 
Cargo 
2 Additional Crew Members 
Total Used to Calculate Wind Required 

Wind Required 7,000 Ft Runway 

Max Wgt for TI0 - No Wind 95Â° 
Actual Overweight - Zero Wind 
Headwind Required (1KT1270 Lbs.) 

. . 

Wind Required 6,500 Ft Runway 

Max Wgt for TI0 - No Wind195'F 
Actual Over weight - Zero Wind 
Headwind Required (lKTl270 Lbs.) 

Runway 21 

137,000 LB u 
960 LB Overgross no wind 

3.6 KNS 

132,749 LB 
5,481 Lb Overgross no wind 

20 KNS 



Illustration not Available

Fss.aero was unable to obtain permission from Jeppesen-Sanderson, Inc. to reproduce this copyrighted chart.  

Please see the FAQ for easy work-arounds.

Jeppesen-Sanderson can be reached at:

www.jeppesen.com

55 Inverness Drive East
Englewood, CO  80112-5498



Intentionally Left Blank 
in Original Document 



Preceding page blank I- ! 



Intentionally Left Blank 
in Original Document 



APPENDIX F 

Preceding page blank 



APPENDIX G 

727 a 
FLIGHT MANUAL SIC. 40 PAOf TIJS-3 

CONTINENTAL AIRLINES REV. 12-1 -73 

AMBIENT f 
? . FT. - 
'0 WIf 

116 
JMIT WEIGHT IIOOLBSI 

mxm 

29R 
8-4 TEMP "- CF1 

1 5 3 0  1 6 0 0  - 1 0  
1 9 0 0  1 6 1 0  0  
1  ?OO 1 6 9 0  1 0  
1 5 0 2  I b 9 C  ? 0  
I 9 0 0  1 6 9 0  3 C  
1 9 0 0  l 6 q C  32 

19CO 14qO 3 4  
1 l O C  I b9C 3 t  
!TOO 169C 3 8 
1900  16qO 4  0  
l e v 6  1 6 9 0  4 7 
1893  1 6 9 0  4 4 

18e's 1.590 4 t  
1  Â¡Â 1 6 9 0  4 8  
1882  , I h I C  5 0  
L e 1 4  I 6 9 0  5  7 
1865  1 6 9 0  5 4  
1956  169C 56 

I SO NOISE 2N.L. 

I w-I rn 
1290 >SSs 
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~ 
Maximum TakeyOff Weight ' 

The Maximum Take-Off Weight limitation for the particular 
combination of airport, flap setting, temperature, runway and winds, is 
the LESSER of the weights determined in Steps A and B below. The WAT 
(weight, altitude, temperature) (StructIZnd segment) limit (Step A) and 
the Runway Limit (Step B) are calculated separately because they are two 
distinctly different limitations (but neither one may be exceeded). 

If the runway selected does not permit sufficient take-off 
weight, consider the possibility of using a different runway,. This will 
involve repeating Step B for the new choice of runway (including revision 
of wind component if the runway direction is different). 

If more than one take-off flap setting is available for the 
particular airplane type, then it may be beneficial to choose another 
flap setting. In general, the smaller flap settings result in the 
highest WAT (Structl2nd segment) limit weights, but at the same time 
longer runway lengths are required. 

A. WAT (Structl2nd Segment) Limit - the WAT (Struct/2nd 
Segment) Limit is the maximum allowable take-off weight 
for the altitude (of the airport) and the temperature (at 
the time of take-off). Determine the VAT (StructI2nd 
Segment) Limit weight be entering the airport charts with 
the airport ambient temperature (in degrees Fahrenheit). 
Follow the temperature line to its intersection with the 
(heavy) line labelled "WAT" or column labelled Struct12nd 
Seg. Read horizontally and record the WAT (Struct/Znd 
Segment) limited weight. 

NOTE : The WAT (Struct12nd Segment) Limit is independent - 
of runway length and the actual take-off weight 
MUST NEVER EXCEED this limitation no matter how 
long a runway is available. 

B. Runway Limit - The next weight to be determined is the 
maximum take-off weight for the particular runway to be 
used; including limitations due to obstructions beyond 
the runway, wheel brake energy limitations, tire speed 
limitations, etc. 

Again, enter the airport chart with the (ambient) airport 
temperature. Proceed along the temperature line to its 
intersection with the line or column identified by the 
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number of the runway to be used. Read horizontally and 
record the (zero wind) runway limited weight. This 
weight must now be corrected for winds (if any) as follows: 

Determine the wind component parallel to the runway (from the 
reported wind by using the "Wing Component" chart in this section). 

(1) For a Headwind 

(a) MULTIPLY the headwind component by the "LB/knot to 
add" shown on the chart. This product is the headwind 
correction. 

(b) ADD the headwind correction to the (zero wind) 
runway limited weight obtained above. The result is 
the RUNWAY LIMITED WEIGHT. 

(2) For a Tailwind 

(a) MULTIPLY the tailwind component by the "LB/knot to 
subtract" shown on the chart. This product is the 
tailwind correction. 

(b) SUBTRACT the tailwind correction from the (zero 
wind) runway limited weight obtained above. The 
result is the RUNWAY LIMITED WEIGHT. (Take-off is 
NOT AUTHORIZED if the tailwind exceeds 10 knots.) 
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