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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 20594 ~ 

AIRCRAFT ACCIDENT REPORT 

Adopted: AugusQ 1978 

comImtirAL AIR LICES, INC. 
BOEING 727-224. N32725 

TUCSON, ARIZONA 
JUNE 3. 1977 

SYNOPSIS 

Inc.. F l i g h t  63 s t r u c k  powerlines and tvo  u t i l i t y  po les  j u s t  a f t e r  
About 1258 m.s.t. on June 3, 1977. Continen:al Air Lines ,  

Arizona.  The a i r c r a f t  was damaged s u b s t a n t i a l l y  a f t e r  s t r i k i n g  t h e  
t a k e o f f  from runway 21 a t  the  Tucson I n t e r n a t i o n a l  Ai rpor t ,  Tucson, 

p o v e r l i n e s  and u t i l i t y  po les .  vhich v e r e  located about 130 feet to t h e  
l e f t  of t h e  runway centerline and about 710 f ee t  from the  d e p a r t u r e  end 
of t h e  runway. The aircraft  was landed s a f e l y  at the  Tucson Ai rpor t ;  
t h e r e  v e r e  no i n j u r i e s .  

p robab le  cause  of t h e  a c c i d e n t  was the  c a p t a i n ' s  dec i s ion  t o  t a k e  oif 
The Vational  Transpor ta t ion  S a f e t y  Board determines  that t h e  

under  ev iden t  hazardous wind c o n d l t i o n s  vhich r e s u l t e d  in an encounter  
w i t h  s e v e r e  wind s h e a r  and subsequent r o l l i s i o n  wi th  o b s t a c l e s  i n  the  

=hen flown accord ing  t o  presc r ibed  o p e r a t i n g  procedures v a s  n o t  
t a k e o f f  path .  The rate of  climt of t h e  a i r c r a f t  i n  these c o n d i t i o n s  

s u f f i c i e n t  to  c l e a r  t h e  ubs tac les .  Hovever, i f  t h e  a i r c r a f t ' s  f u l l  
aerodjmamic c a p a b i l i t y  had been used. c o l l i s i o n  w i t +  o b s t i d e s  probably 
cou ld  have been avoided. 

1. FACTUAL INFORMATION 

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

Eoeing 727-224 (K32725). opera ted  as a passenger f l i g h t  from Houston, 

Antonio 2nd E l  ?3sO, Texas, and a t  Tucson and Phoenix. Arizona. A crew 
Texas. t o  Los Angeles. C a l i f o r n i a ,  wi th  scheduled en r o u t e  s t o p s  a t  San 

change was m d e  i n  E l  Paso. 

On June 3. 1977. Cont inen ta l  Air Lines ,  Inc . ,  F l i g h t  63. a 

Befw:e the  f l i g h t c r e w  s t a r t e d  t h e  eng ines ,  t h e  Tucson s t a t i o n  
agen t  had prepared the  ? % l o t  Weight Sheet (weight and balance form) f o r  
F l i g h t  0:. The sheet was prepared f o r  a 15' f l a p  takeoff  on runway 11L. 
t h e  active r u w a y  a t  t h e  time, and was Eased on a 95' F temperature  and 
a t akeof f  gross v e l g h t  of 137.960 l b s .  Before l e a v i n g  the  g a t e ,  t h e  

1 1 -  
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f l i g h t c r e w  received a wind r epo r t  of  210' a t  18 kns. gus t i ng  ta  25 kns, 
and t h e  second o f f i c e r  prepared t he  takeoff  d a t a  ca rd  ior  a runway 29R 
depa r tu r c .  The computed takeoff  speeds were as fol lows:  C r i t i c a l  
eng ine  f a i l u r e  speed, or dec i s i on  speed (VI), and r o t a t i o n  sperd (\'R) 
were 1'23 k n s ;  t akeof f  s n f e t y  speed (Vz) was 138 kns. Before hcginning 

the c u r r y t  a c t i v e  runway ... Id t h e  wind ve loc I t y  exceedcd t he  crosswind /'.I/ 
limits f o r  rummy 29R. ! I  

F l i g h t  63  depar ted  t'le g a t e  a t  1251 1! w i t h  84 passengers and .i 

t a x i ,  runway 2 1  w3s s e l c c t c d  ins tead  of runway ?9K, hecausc i t  was then I (  

d 

- 

I ,  

During t a x i  opera t ions .  the second o f f i c e r  computcJ the wcight for  a 
7 crewmembers n h a r d .  I t  was c l ea r ed  t o  taxi  to ru-rway 11 for t akeo f f .  

runway 2 1  depa r tu r e  and advised the capta in .  "Vcll, we're  ovcrgrossed 
wi thout  wind." Hc f u r t h e r  advised t h a t  t h e y  needed 10 k n s  of headwind ! 
to meet t akeof f  weight requi lcments .  (See Appendix C.) I r l ~ i l e  F l i gh t  63 
was e n  r o u t e  to runway 21, t h e  tower c o n t r o l l e r  t ransmi t ted  t he  fo l lowing  i 
wind r e p o r t s :  A t  1251:?5, 180' v a r i a b l e  t o  210' a t  20 kns.  g u s t i n g  t o  

t o  50 kns;  a t  1257:OS. 150' var i : lble  t o  ?LO' a t  25 kns, gus t i ng  t o  35 
kns;  a t  1257:20, 120' a t  1 3  k n s ;  and a t  1257:LO. 170' a t  13 kns. This  

I 

i 

32 kns; a t  1254:IO. 210" a t  40 i n s ;  3t 1256:OO. 210' a t  30 kns,  gus t i ng  il 

start  of  t h e  takeof f  r o l l  on runway 21. 
l a s t  r epo r t ed  wind wuuld have provided a 10-kn headwind rom1;onent a t  t he  

During the t a s i  t o  runway 21, a dus t  s t c m  passed ovcr t h e  
a i r p o r t  and reduced t he  v i s i b i l i t y .  'I'he i l i g h t c r c w  first  rcccgnizi-d 
t h i s  d u s t  s t o m  at 1251:3R when the cockpi t  vo ice  recorder  (C\R)  recorded 
a d i s c u s s i o n  betu..,.cn crexmembcrs concerninp, t he  a i r p o r t ' s  goiny, 1FK 

During t h a t  time, tlw f l i g h t c r e w  expericnccd d i l f  i c u l t v  in fol lowing t he  
because of blowing dust .  The dus t  storm Iastrcl f o r  a b u t  h rsinutes.  

t a x i ' i o u t e  to t h e  runway. At 1 2 5 4 : 3 0  the Fl ight  was t o ld  b!. t h e  tower 

o f f i c e r  o f  I'Light 63 r e p l i e d .  "Oka:?, vc got t r *  f i n d  i t  first." According 
to make "a r i g h t  t u rn  o n t o  the ncxL taxiwav." A t  1254:35 t he  f i r s :  

t o  the CVR. a t  1255 :06  t h c  c ap t a in  s a i d ,  " T h i s  is just :I sho r t  l i v e d  
t h i n g ,  hy t he  t i n e  we g e t  ou t  there, i t  w i l l  be a l l  gone I think."  A t  
1257:05, t ho  f l i g h t  was c l e a r e d  f o r  t akco f l  on runway 2 1 .  t\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 i x ty - t h r ce ,  we're gonna okay looks like 
we cnn g e t  i n t o  p o s i t i o n  now. l?e haven't  even been a b l e  t o  g e t  i n t o  
posicion." A t  1257:35 t h e  f l i s h t  requested t akeo f f  c l e a r anc r .  A t  
1257:14l t h e  tower c l e a r ed  t h e  f l i g h t  f o r  takeof f .  The takeoff  was hegun 

and 6 , 5 0 0  t t  of runwnv rennin .  hl though t h e  c a p t a i n  and f i r s t  o f f i c e r  
from the  p o s i t i o n  on t hc  runway where taxi1.q C intersects  the  runway 

r e f e r r e d  t o  thc leppesen a i rpor t  diagram, t h e y  i nd i ca t ed  t!mt t h e y  d id  
no t  see the d isp laced  th reshold  dep ic t ion .  The c a p t a i n  later s t a t e d  
t h a t  he had not  been i n t o  the Tucson Ai rpor t  for about 3 ycars before  
t h e  day of the acc iden t .  

- I f  A l l  times he r e in  are mountain standard t i n e ,  based on the ?$-hour 
c lock .  

i 
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For t h e  t akeof f .  t h e  c;.p.ain s t a t e d  t h a t  he used normal t akeof f  
t h r u s t  (1.94 EPN on engines  Nos. 1 and 3 and 1.96 EPR on engine No. 2)  

were w i t h i n  taL.eoff limits t.llen checkdd a t  80 kns even thoush t h e  No. 1 
and a 15' f l a p  s e t t i n g .  He f a r t h e r  s t a t e d  that a l l  instrument  read ings  

engine had beel: s low t o  r exh  t akeo f f  power. A t  1258:?? t h e  c a p t a i n  
s t a t e d  "Hang on guys." 9.t 1253:24 an u n i d e n t i f i e d  crewnember s t a t e d  
,I 

I, keep it going." A t  1258:28 t h e  f i r s :  o f f i c e r  c a l l e d  "VI rotate,"  ami 
l o s t  'a l l  ou r  a i rspeed."  A t  1258:26 an unident i f ic , !  cremember 8tatt:d 

t h e  c a p t a i n  r o t a t e d  tne a i r c r p f t  t o  a repor ted  p i t c h  a t t i t u d e  of ahout  

c a p t a i n  later tes t : f ied "as w e  r o t a t e d  no th ing  happened. ;L seemed l i k e  
11". A: 1 2 8 : 3 3  thr. f l r s t  o f f i c e r  s t a t e d  "dropped o f f  on US." The 

q u i t e  a long time be fo re  we were get t inp,  o f f  t he  runway a t  a l l .  We 
assumed we were J u s t  s l i g h t i y  o f f  t h e  runway. 'When I noted t h a t  w e  
weren't c1.imbir.g. I glanced a t  t he  a i r s p t e d  a g a i n  and no t i c ed  t h a t  we 
were s l i a h t l y  above V?. I i r c r ea sed  t he  p i t c h  a t t i t u d e  above -he normal 

d ropp in s  off  r a p i d l y .  T then a l s a  observed t h e  vlres and t h a t  we were 
t akeo f f  ci imh e n d  aga in  noted no climb. Then I noted thc  a i r speed  

going t o  h ? t  t h e  wires. I dccreascd t h e  nose a t t i t u d e  t o  t h e  normal 
p i t c h  a t t i t u d e  f o r  t akeof f  and app l i ed  f u l l  power." He s a i d  t h a t  he 
1owe;ed t h e  nose. because he was concerned w i t h  " control ."  The c a p t a i n  
s t a t r d  c h a t  he d id  no t  cons idc r  a b o r t i n g  t he  takeoff  a t  any po in t  on t h e  
t akeof f  ro l l .  

The a i r c r a f t  s t r u c k  powerl ines  and t w u  u t i l i t y  po les .  t he  

I n i t i a l  impact was recor.lrd on the CVR nt 1258:;l. TI& f l i g h t  d a t a  
f i r s t  o f  whirh was loca ted  71.0 Z t  f r o a  t he  depa r tu r e  end of t he  runway. 

r e co rde r  (FER) t r a c e  sltowed t h a t  i n  the 5 t o  b secs be fo r e  tl;e a i r c r a f t  
h i t  t h e  wires, t h e  i nd i ca t ed  :lirsp?cd vclricd from about  145  kns t o  130 
ktls. The FDR showed t b a t  a f t c r  the a i r c r a f t  s t r u c k  the po les ,  i t  t h e n  

adv ised  t h *  tower, "Okay s i x t y t h r e e  we got  t h e  wires. we're gonna be 
a c c e l e r a t e d  normally t!lrough I50 kns. At 1258:SO the  f i r s t  o f f i c c r  

a i r b o r n e ,  we're gwnn  make it." 

c h a r a r t r r i s t i c s ,  t he  crew i n f o r r e d  the tower t h a t  they were going t o  
r e t u r n  and land: a normal 1andi.ng ~ a s  made on runway 29R about  1310:20. 

c o n d i t i o n s  that I was taki.r,s o f f  under. I =anted t o  use a l l  of t h e  
Regardicg the t akeo f f  wind cond j t i ons ,  t he  c a p t a i n  s a i d  t h a t  " not ing t he  

over  t he  ba r  c ro s s ing  t h e  runway and t o  ge t  as much a v a i l a b l e  runway as 
a v a i l a b l e  rununy. and I made a p c i n t  I n  my mind, as I was t ax i i ng ,  t o  go 

at  Tucson the " f i r s t  o f f i r m  was f l y i n g  and he landcd on 21.' '  The 
p o s s i b l e  f o r  t3keoff ."  Thf capcnin s t a t e d  t h a t  when t he  f l i g h t  landed 

c a p t a i n  d i d  not  r e c a l l  s ee ing  tlte d i sp laced  thrc.;hold a-e.1 du r ing  t he  
land ing .  I G i L h  r egard  t o  t r a i n i n g  t h a t  he mnv have received on rvnway 
wark!nzq, t h e  c s p t a i n  s t a t e d  t h a t  h e  was "not s u r e  t h a t  i t  was covered." 

Once s a f e l y  airborne, a f t e r  an eva lua t i on  of a i r c r a f t  f l i g h t  

saw a windsock a t  the :~pproa.-lr end of runwav 21. The windsock was 
The f l i g h t c r e w  s t a t e d  that hcforc beginning the t akeo f f ,  each 

i r d i q a t i n g  a wind of w i t h i n  10' of the runway lwading and was " s t r a i g h t  
out." 

- -  . 
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the high gus ty  winds and the d u s t  that vas blowing. and "s lnce I vas 
a l r e a d y  t a x i i n g  a t  :hat time. I decided to  wait And see and con t i nue  
taxiing. A s  t h e  dus t  s to rm passed. I could see out my l e f t  v inaov  and 

The c a p t a i n  s t a t e d  that he d i d  n o t  a n t i c i p a t e  t h e  p o s s i b i l i t y  of  a wind 
i t  was clear.... It appearcd that every th ing  vas b a c k . t o  as before." 

s h e a r  b6cause "mv prev ious  cxper iencc  with wind s h e a r  is t h a t  t h e  winds 
are quire va r i ab l e .  as much 3s 180' anL. as f a r  a s  I am concerned a t  
:his time. t h e  wind was predominantly ou t  of  t h e  sou thves t  . . . . ' I  

The c a p t a i n  s t a t e d  t h a t  be fo r e  t a k e o f f ,  h e  vas concerned about  

1305. delayed h l s  d e p a r t u r e  from t h e  g a t e  because of the dus t  and wiltds. 

weight  shcet .Chat  "if it rizs a l r i g h t  with him. I vould j u s t  as soon wait 
He s a i d  he t o l d  t h e  g a t e  agent ,vhen he c;lmr onboard t o  g ive  t h e  crew t h e  

a few minutes  u n t i l  the t h i n g  kind of b l c v  over." 

me c a p t a i n  Of Air Ucdt Flight 985. scheduled t o  depa r t  a t  

1.2 Injuries t o  Persons 

Injur ies  Crcv - Passengers  -- Other 

F a t a l  0 
Serious 
Hinorlnone 

0 
7 

1.3 .' Damage t Q l r r r a f t  

0 

84 
0 

The aircraft  was damged 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  p o l e s  and s e v e r a l  s e c t i o n s  of pove r l i ne  were 
des t roycd .  

0 
0 
0 

1.5 Personnel  Information 

The seven rrevmembers were proper ly  c e r t i f i c a t e d  f o r  t h e  f l i g h t  

- 

except  for t h e  f l i g h t  c ap t a in  who vas not  r ou t e  c e r t i f i e d .  (See Appendix B.) 
i n  accordance wi th  Federal  Avia t ion  Ada in i s t r a t i on  (FAA) requirements ,  

1.6 A i r c r a f t  I n f o r m t i o n  

accordance v i t h  FAA requirements .  (Tee Appendix C.) 
The a i r c r a f t  v3s c e r t i f i c a t e d ,  equipped. and maintained in 

gross weight  vas 137,960 Ib s ,  960 l b s  over takeoff  g r o s s  ve igh t  limits 
According t n  t h e  P i l o t  Weight Sheet ,  t h e  a i r c r a f t ' s  t akeof f  

-_ 
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weight ,  a 3.6-kn headwind was requi red  t o  raise t h e  a l lowable  g ro s s  
for a no-ulnd cond i t i on  for runway 21. A t  137.960 I b s  t akeof f  g ro s s  

weigh t  limit so t h a t  t h e  takeof f  g ro s s  weight would be w i t h i n  prescr ibed  
limits. (See Appendix D.) 

The c e n t e r  of  g r a v i t y  was wit l l tn  p rescr ibed  limits. The 
a i r c r a f t  had about  18.900 l b s  of J e t  A f u e l  on board. 

The f l i g h t  eng inee r ' s  c a l cu l a t ed  g r o s s  weight was approximately 

eng inee r  s t a t e d  he was aware a t  t h e  time t h a t  h i s  c a l c u l a t i o n  of f u e l  on 
1,000 l b s  heav i e r  than  t h a t  c a l c u l a t e d  by the s t a t i o n  agent .  The f l i g h t  

h i s  rule-of-thumb f o r  empty a i r c r a f t  g ro s s  ve igh t  was a r b i t r a r i l y  300 
board w 3 s  700 l b s  h igher  than t h e  s t a t i o n  a g e n t ' s  c a l cu l a t i on .  and t h a t  

l b s  high.  His c a l c u l a t i o n s  l e d  him t o  conclude t h a t  t he  f l i g h t  needed 
a 8.8-kn headwind t o  be wi th in  prescr ibed  takeof f  weight limits. A 20- 
kn headwind was needed f o r  t akeof f  from runway 21 us ing  6,500 f t  of 
runway. The S a f e t y  Board used t h e  s t a t i o n  agent 's  weight c a l c u l a t i o n s  
i n  t he  per fornance  s t ud i e s .  

1.7 Ne t eo ro lo s i ca l  information 

a t  the a i r p o r t  wen? :  
The Nat iona l  Ueather  Se rv i ce  ( W S )  s u r f a c e  weather obse rva t i ons  

-- 1154 9,000 f t  s c a t t e r e d ,  14,000 f t  s c a t t e r e d ,  es t imated  
25.COO f t  overcas t .  v i s lb i l i ty - -SO m i ,  temperature-- 
95- F. dewpoirlt--40' F, wind--270' a t  11 kns, altimeter 
s e t r i n ~ - 2 1 . 8 9  in .  cumulonimbus over  mountains, 
no r thea s t .  s ou thea s t ,  and southwest. Remarks--rain- 
showers, i n i e n s i t y  unknom. sou theas t  and southwest.  
L igh tn ing  cloud t o  ground, sou theas t .  

_- 1253 Estimated 9.000 f t  broken, 14,000 f t  broken. 
25.300 f t  ove r ca s t ,  v i s i b l l i t y - - 6 0  m i  weather-- 
l i g h t  rainshowers.  tcmperature--92' F. dewpoint-- 
38' F. wind--210° a t  21 kns gus t i ng  te 34 kns, 
alt imeter- -29.90 i n . ,  remarks--blcuing dus t  west- 
southwest r z i n  begdn 1225. Peak wind 220° a t  54 kns 
a t  1253. 

- 1310 Estimated 9,000 f t  broken, 17,000 f t  broken, 
25.000 f t  overcas t .  v i s i b i l i t y - 4 0  mi, weather-- 

90' F, dewpoint--38" F, w1nd--31Oo at  10 kns gus t i ng  t o  
thunderstorms wi th  l i g h t  rainshower, temperature-- 

22 kns ,  a l t i m e t e r  setting--29.90 i n . ,  remarks-- 
thunderstorms west and no r th  began 1305. 

The W S  t e rmina l  f o r c c a s t  f o r  Tucson. which w a s  issue.d a t  08&0 
and which was v a l i d  f o r  t h e  24 h r u r s  a f t e r  0900, was as fol lows:  

- .. 
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- 1300 Clouds 8.000 I t  s c a t t e r e d  var!;able broken; 1500: 
C e i l i n g  8,000 l e  broken cliancc o f  v i s i b i l i t y  rcduced 

blowing dus t .  and wind gus t s  t o  35 kns. 
t o  3 m i  w i t h  tltundcrstorms. liglbt rninshowers,  

! The  ancmonrler t h a t  p rov ides  t he  o f f i c i a l  su..face wind inlormation 
is loca ted  ab'out 2.500 f t  n o r t h m s t  o f  t l w  inLrrswtion o f  runway 29/11 I and runway 21/03. 

A t  the time of t h e  a cc id rn t .  tlic fol lowinfi  w l n d  warning was i n  
e f f e c t  for the Tucson a r m  hut  Itad n o t  hren t r ; tnsmlt tcd to the tower: 

S c a t t r r r d  tl tundcrstorms in the  Tucson area may produce 
some wind g u s t s  t o  about  40 t o  55 mph t h i s  a t ' ternoon and 
evening a long  w i t h  b r i e r  blowing dus t  luwcring v i s i b i l i t i e s  
to  less than a mile. P r c c i p i r a t i o n  w i l l  I w  s p o t t y  and 
gene ra l l y  l i g h t .  Caut ion is advised when blowing d u s t  is 
v i s i b l e  as wind g u s t s  may he q t t i t r  s t r o n g  nearby. 

I 
a i r p o r t .  lhe tower d i d  not  r r r e i v c  tiw wind  warning information u n t i l  
130Y. Thr wcacher observer  s t a t e d  that t r a n s n i t t a l  tc the t o w r  an" 
other f a c i l i t i e s  h.as delayed bccausc of the rush of Pvents  and o t h e r  
p r i o r i t i e s .  

l'he warninC was l s surd  a t  1145 by the  h%'S 01-fire on t he  

The Contincntzll Air Lincs f o r r c n s t  f u r  lur?;on, \.:il{d f o r  16 
hours a f t c r  1100. was i n  p a r t  as fo l lows:  Cei l i ng  and V i s l S i l i t y  above 

c e i l i n g  4'.000 f t  overcas t .  v i s i b i l i t y - 6  m i  with tllundcrstumis and l i g h t  
5,000 f t ,  4 m i  wind var iahlc--5 kns, cumulonimhus i n  v i c i n i t y .  r h m c r  o f  

rainshowers.  wi.ld g u s t s  to 30 k n s .  

superv isory  u n i t  a t  the rnd o f  runway 111.. s t a t e d  t h a t  from 1215 u n t i l  

t o  30 kns. We fur t l~cr  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  
1300 t h e  w i n d s  wcre v a r i a b l e  from the southwest t o  t he  nor t lwes t  a t  10 

between t h e  two runway superv isory  u n i t ;  a t  cach end of runwa:\* 29R. A t  
1255 he no t i c ed  v i rga .  s t r e a k s  of p r e c i p i t a t i o n  which evaporated he fo r e  
reach ing  t h e  ground. i n  must quadran ts  and a c i r c u l a r  wal l  of dus t  novc 
over  t h e  a i r p o r t  from the southwest.  ,\bout t h i s  t i n e  he no:iced F l i gh t  
6 3  on t akeo f f .  

An Air National  (hard p i l o t ,  w h o  w:is l o c a t r d  i n  a runwav 

Anuther Air Nat ional  Guard p l l u t ,  who had tax ied  an n l r c r a f t  
down taxiway "I\" t u  t h e  i n t e r s e c t i o r  af runway ZSR and ?1  and -.'as wai t i ng  
a t  t he  i n t e r s e c t i o n  to  cross t lw r u : ~ ? ?  vhcu Fl igh t  63 took off, s t a t e d  
t h a t  "tlw blowing dus t  was v i s i b l e  i n  f r o n t  o f  me a $  I began ny t a x i i n g  

- 3  2 mi southwest of  my pos i t i on .  The point of o r i g i n a t i o n  noved across 
' w n  t h e  p a r a l l e l  taxiway. It:, poi.nt of <.:-ifiinn:ion a t  t h a t  t i n e  was 1 

the a i r p o r t  i n  f r o n t  of PIC so t hn t  i t  .?as v i s i b l e  j u s t  nor th  of the 
a i r p o r t  as Con t inen t a l  departed."  lte f u r t l w r  s t a t e d  "as t lw . a i r c r a f t  

. .  

\ 
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broke ground it yawed a b r u p t l y  to the r i g h t  as ( i f )  i t  had u e a t h e r v a n ~ ~ d  
i n t o  t h e  wind. S inu l tan . .ms ly  w i t h  the ~carh~;v.m111):.  the a i r c r a i t  
moved la te ra l ly  t o  i t s  l e f t  a d i s t a n c e  of 50 to 100 It." 

TWc f i renen.  who were ;oc;lted about I .  500 I t  nortlk of t h e  
intersection of runways 29/11 and 21/03. sa id  t h a t  when F l i gh t  63 passed 
t h e  runway i n t e r s e c t i o n .  a windsock loca ted  near .  the i n t e r s w t i o n  i n d i r a t c d  
no wind. The crew d i d  not  see t h i s  p a r t i c u l a r  w inkock .  

had advised several genere1 a v i a t i o n  a i r c r a f t .  b e f c r c  .;rreo.. . of a 
p o s s i b l e  wind shear st the d c p a r t u r r  end of  runway 71. . ' ~ t r L s  advisory 
was discont inued  vhcn no comments were receivcd from tb! depa r t i ng  
a i r c r a f t .  

1.8  A i d s  to Sav iga t i on  

About 15  n i n  heforc Flip.ht 63's dep:rrture. "der c o n t r o l l e r  

Not zpp l i c ab l e .  

1 . 9  Communicat ions 

a f t e r  thc pover l inca  and u t i l i t y  Ixrlcs wt're hit. tower cormunic;ltilms 
were d i s r u p t e d  b r i e i l y  because e l e c t r i c a l  power was l o s t  and s t a n d b y  
e q u i p w n t  had t u  be used. 

Before  t h e  acc iden t .  c u m u n i c a t f o n s  were normal; Ilowever. 

Tucson In t e rna t i ona l  hirpvrt  is lociltcd .ihont 4 1;1 m i  south 
o f  Tucson, Arizona. lko r u n w y s  wcrc a v a i l a b l e  f o r  takeoff  -- ru,,..sy 
l l L / l 9R  and runway 03/21. Runway 111.;29R i s  12.000 f t  1 m g  and 150 f t  
wide. Runway 01/21 i r  7.000 f t  long and 150 f t  vide. Although t h c r e  is 
a 500- ft d i sp l aced  tbreshG1d f or  landing.  the e n t i r e  l eng th  o i  the 
rwway is a v a i l a b l e  for t akeoff .  Taxiway "C" i n t e r s e c t s  tlw Ti-nwL.;l!. 500 

7.000 f t .  one must backtrack down the runway. (Cce Appcndix E.) .Airpc>:t 
f t  down t h e  runway fron t h e  apyrodch end. In  o r d e r  to use t h e  e n t i r e  

was rurked wi th  120- i t  lung. yel low arrows followed by a row of cI~~..yrons 
e l e v a t i o n  i s  2 .630  f t  n.s.1. n ~ e  d i sp l aced  th reshold  a r ea  of runu.ls 21 

end a 10-f t -vide whi te  d i sp l aced  tlwcslmld stripe f o l l oved  by 60- ft- long 
runb'av numhers. (Stand.\rd d i sp l aced  th reshold  runway narking dep ic ted  
i n  t he  .aimen's 1 : I f o r m t i o ~  ?bnua l . )  

1.11 F l i gh t  Recordrrs  
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onto  t h e  runway t o  begin  t h e  t akeof f  and ended a t  a p o i n t  where the  
a i r c r a f t  had cllnhrd to an  a l t i t u d e  of about  6,200 :E m.s.1.  The a l t i t u d e  
rrace and heading t r a c e  times were stable u n t i l  t h e  aircraft l i f t e d  off. 
A t  t h a t  time t h e  recorder  d a t a  t r a c e  showed ?n 8' head.ng change t o  the  

by a s l i g h t  descen t  a f t e r  impact and then  a norm31 climb p r o f i l e .  
r i g h t .  The a l t i t u d e  trace showed a s l i g h t  climb a i ter  l i f t o f f  followed 

The FDR readout  began a t  a p o i n t  where t h e  a i rcraf t  Lamed 

The recorded a i r s p e e d  inc reased  e r r a t i c a l l y  from zero to 110 
ltns (13 kns below VI) and chen fluccuaLed around 110 kns f o r  about 12 
secs b e f o r e  inc reas ing .  Eight secs b e f o r e  t h c  "VI r o t a t e"  ci.11, the  
recorded a i r s p e e d  dropped KO 94 kns. a t  4 sec before  V 1  it recovered t o  

about 142 kns. t h e n  brxan t o  dec rease  t o  nbcut 130 kns at impact. After 
114 kns. Four s e e s  a f t e r  t h e  " V i  r o t d t e "  cal l ,  t h e  airsneed reache3 

t h e  a i rcraf t .  s t r u c k  t h e  u t i l i t y  poles .  i t s  a i r speed  r a p i d l y  inc.  ,sed to 
about 156 kns then  inc reased  slowly i o  c h e  hiu.hest a i r s p e e d  r e r x d e d - -  
185 kns- during t h e  climbout.  (See Appendix F.) 

1.12 Wreckage apd Impact 1n:ormatioX 

d e p a r t u r e  end of runray 21 and 95.5 f c  t o  the  l e f t  of t h e  runway ccnterl lne.  
The a i r c r a f t  f i r s t  s t l u c k  a u t i l i t y  p c l e  ilcl i t  from th? 

Next, i t  s t r u c k  a u t i l i t y  pole 8 Y i . Z  f t  from t h e  d e p a r t u r e  end of runway 
21 and 153.8 f t  to t h e  l e f t  of t h e  runway c e n t e r l i n e .  Roth u t i l i t y  
p o l e s  were 39 f t  high. P a r t s  of t h e  two p o l e s  and t h e  pol-erlines were 
s c a t t e r e d  a long thc aircraft 's f l i g h t p a t h .  and p ieces  of t h e  p u l e s  were 
embedded i n  t h e  a i r c r a f t ' s  s t r u c t u r e .  

lower fuse lage .  and t h e  l and ing  gear  doors  were heav i ly  damaged. l% 
lower ? e f t  wing s u r f a c e  and t h e  en t i re  l eng th  of the  Iezd ing  edge f l a p s  
e x h i b i t s d  e l e c t r i c a l  arcine hurns.  The lower win? had been punctured i :1  

s e v e r a l  p l a c e s  w i t h  accompanying i n t e r n a l  wit.: daraxge and f u e l  leakap. 
The l e a d i n g  and t r a i l i n g  edge f l a p *  had been punctured and dented.  

The aircraft remained i n t a c t .  The r i g h t  and lef t  v ines .  the  

l ead ing  edge f l a p s  and slats, and minor a b r a s i o n s  were found on t h e  
lower wing s u r f a c e .  Gn t h e  lower f u s e l a g e ,  water and f u e l  d r a i n  masts 

were dented.  
and an  antenna were sheared  o f f .  I n  a d d i t i o n .  s e v e r a l  wipg f a i r i c g s  

The r i g h t  wing had been s e v e r e l v  dented and punctured n a r  t h e  

On t h e  l e f t  main land ing  gwr, a gear door was severcd and on 
the  r ig: . t  main landing gear ,  a door was ben t .  Axt i sk id  wi r ing  was a l s o  
damaged i n  t h e  acc ident .  The landing gear was stili i n  the  extended 
p o s i t i o n  a t  imapct. 

1.13 - Medical and Pa tho log ica l  Informat ion 

A rt.view of the  f l i g h t c r e w ' s  medical  records  revealed RO 
evidence of medical  problems t h a t  n i g h t  have a f f e c t e d  t h e i r  performance. 
Kone of the  a i r c r a f t ' s  occupants  were i n j u r e d  i n  the  acc iden t .  



There was no fire. 

1.15 Survival Aspects 

h. 

inFerior of the aircraft. Before the landing, airport fire and rescue 
equipment was alerted and positioned near the runway. After a normal 
landing, the captain taxied the aircraft cl&r of the runway onto a 
highspeed taxiway where the engines were shut down. Phe fire department 

The passengers deplaned via r^ boarding ramp after it was datermined that 
applied extinguishing agent to the wings as a prewritionary measure. 

an emergency evacuafion was not required. 

The accident was survivable. There was no damage :o the 

1.16 Tests and Research 

(1) the probable winds into which the aircraft flew, and (2) whether the 
aircraft could have successfully cleared the utility poles during the 
takeoff. 

The information froin Flight 6 3 ' s  FDR was analyzed to determine: 

Characteristics of the Atmosphere 

Theoretical aircraft performanct was compared with actual 
aircraft periormance as recorded on the FDR. The difference was assumed 
to reflect the effect of external forces on the aircraft. Since all a 
aircraft systems, including engines and flight controls, were operating 
properly, differences between actual performance and theoretical performance 
we-e assumed to reflect the effects of winds. 

run was determin.-d by taking the difference between the known performance 
capability of the aircraft (groundspeed as calculated from an integration 
of the acceleration capability of the aircraft), and the actual performance 
of the aircraft (indlcated airspeed as determined from the FDR trace). 

The horizontal wind component in the direction of the takeoff 

The horizontal vind component from liftoff to the rime of 
impact was obtained in a similar manner by comparing calculated groundspe.ed 
with airspeed from the FDR. The acceleration, relative to tho grcmd 
after liftoff, used to calculate groundspeed was determined using the 
rate of climblacceleration capability of tne aircraft in ground effect 
(empirical data) and the rate of climb required for Flight 63 to hit the 
utility poles in the time interval from liftoff. 

The brake release point was assumed to be 650 ft from the approach 
end of the runway based on ccwents from the flightcrew and runway and 
taxiway geouetry. The probable liftoff point, based on Boeing 727-224 

i 
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a c c e l e r a t i o n  d a t a ,  wds  c a l c u l a t e d  t o  have been a f t e r  5,450 f t  of  takeoff  
roll.  The po in t  of impact was i n t e r p r e t e d  from the  FDR t o  have been a t  
t h e  t i m e  of t he  v e r t i c a l  a c c e i e r a t i o n  sp ike  of 0.26, 65.04 Sees from the 
beginning of t he  readout.  (See Appendix E.j 

t h e  s tudy:  (1) Average thrust- - the t h r u s t  normally expected from t h r e e  
Two l e v e l s  of t h r u s t  were assumed d w i n g  3 normal t akeof f  i n  

average  engines ,  and (2)  minimum thrust- - the minimum c e r t i f i e d  t h r u s t ,  

manual, i s  t he  minimum l e v e l  of t h r u s t  guaranteed by t h e  engine manu- 
as used t o  c a l c u l a t e  t he  performance s e c t i o n  of  the a i r c r a f t  f l i g h t  

f a c t u r e r .  The wind models der ived  were iGcn 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: 

( I )  S e t  t h e  b rakes ,  advance t he  power t o  about 1.4 EPR, 
release t h e  brakes.  and set t akec f f  EPR du r ing  t h e  
takeof f  r o l l .  

(2) S e t  t h e  brakes ,  advance t he  power to takeof f  EPR. 
release t h e  brakes. 

(3)  When e n t e r i n g  t h e  runway. conti .nue r o l l i n g  and set 

kns  . t h e  t akeof f  EPR dur ing  t h e  r o l l  before  rear.hing 80 

None of t h e  t h r e e  methods inf luenced takeof f  performance .. 
s i g n i f i c a n t l y .  

The p l o t  of t he  de r i ved  ho r i zon t a l  winds i nd i ca t ed  t h a t  t h e  
a i r c r a f t  encountered a headwind component of more than 40 kns a t  t he  
beginning of t h e  takeof f  roll.  T h i s  headwind component decreased t o  
e s s e n t i a l l y  zero a t  a point  about  ha'f  way down t h e  runway. From t h a t  
p o i n t  t h e  wind experienced by F l i gh t  6.3 chansed t o  a ta i lwind  t h a t  
averaged about 5 kns unci1 l i f t o f f .  After l i f t o f f ,  t h e  t a i lw ind  increased 
a t  a rate of about  4.5 knsfsec  t o  a maximum of about  28 kns a t  t he  f i m t  
u t i l i t y  pole .  

change recorded on t h e  FDR, a r i g h t  crosswind was assumed with a speed 
i nc r ea s ing  l i n e a r l y  from ze ro  a t  broke r e l f a s e  t o  about 30 kns at  impact. 

S ince  crosswind could cn ly  be es t imated  from the  heading 

Tbe FDR d a t a  i n d i c a t e  t h a t  j u s t  a f t e r  impact the  a i r c r a f t  
appa ren t l y  2ncountered an ab rup t  s h i l t  i n  winds which permit ted it t o  
assume a nea r  normal a :celcrat ion schedule .  

crosswind componcnts. I n v e s r i g n t o r s  bc l ieved  that a t  30 i t  a.z .1 .  
v e r t i c a l  w i n d  v e l o c i t i e s  would be n e g l i g i b l e .  The presence of r e l a t i v e l y  
high h o r i z o n t a l  winds supported t h i s  assumption. 

The de r i vea  wind model contained only headwind/cailwlnd and 

i 
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I 
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In o r d e r  t o  determine whether t h e  a i r c r a f t  could have c l ea r ed  
t h e  u t i l i t y  po les  dur ing  the t akeo f f ,  the requi-red r a t e  of climb was 
c a l c u l a t e d ' f o r  two flirht p r o f i l e s :  

A 

' .; 
I .' 

(1) Average rate of cl imb r eqa i r ed  t o  miss the u t i l i t y  

;: 
,. po l e s  from the poin 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 t ance  would be a problcm; and ( 2 )  t h e  

average  r a t e  of climb provided hy s u s t a i n i n g  the  i 
highes t  probable  p i t c h  a t t i t u d e  reachcd by F l i g h t  63  
a f t e r  l i f t o f f .  

1 
, ,  

p i t c h  a t t i t u d e  reached a f t c r  l i f t o f f  had been su s t a incd ,  t he  a i r c r a f t  
woufd have c l ea r ed  t h e  obs t ac l e .  FDR d a t a  and p i l o t  testimony i ud i ca t ed  
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 akeof f  whcn a drop i n  
a i r s p e e d  was noted. This  probably occurrcd about 1 5  f t  a.g.1.. According 
to t h e  c ap t a in ,  the i n i t i a l  t a r g e t  p i t ch  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 he  a i r speed  was decreas ing  through an a i r speed  
of  about  138 KIAS when t he  p i t c h  a t t i t c d e  was reduced. I t  was determined 
t h a t  if t h e  aircraft had reached and had maintained t he  11' p i t c h  a t t i t u d e ,  
i t  would havc acce l e r a t ed  a t  an average r a t e  of about  2 . 6  kns lsec .  With 
a t a i lw ind  i nc r ea s ing  a t  4.5 kns /sec  per  t h e  der ived  wind p r o f i l e ,  
a i r s p e e d  would have been decre.asing 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 c t i v a t e d  a t  115 KIAS and a s t a l l  would have occurred about 106 KIAS. 
a.g.1.  A t  F l i g h t  6 3 ' s  t akeof f  con f igu ra t i oc ,  the s t i ck shakc r  would have 

I n  t h e  second case ,  i t  was c ? l r u l a t e d  ti! : i f  t h e  h ighes t  

S i g n i f i c a n t l y .  the  c a l c u l a t i o n s  f o r  these tvo c a w 5  assumed 
that t h e  wind e f f c c t  on t he  a i r c r a f t ,  de r ived  frorr t he  F3R &ta,  d id  not  
change as a l t i t u d e  increascd.  Thrre  a r e  s c v e r a l  schools  of thought 

The b e s t  evidence 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 soc i a t ed  w i t h  
r egard ing  t he  wind v e l o c i t i e s  a t  a l t i t n d c  in Lhe v i c i n i t y  of thunderstorms. 

thunderstorm down?draft a c t i v i t y  diminish r a p i d l y  below 300 ;e and t h a t  
i t h e  d i r e c t i o n  of movement changes t 3  a h o r i z o n t a l  outflow. 
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Although t h e  Board does  n o t  b e l i e v e  t h e r e  were s i g n i f i c a n t  

vert ical  winds a f f e c t i n g  F l i g h t  63 a t  30 f t  a.g.1.. a d d i t i o n a l  c a l c u l a t i o n s  
were performed to exp lore  the  p o s s i b i i i t y  t h a t  F l i g h t  63  could have 
s u c c e s s f u l l y  flown through a n  evcn more s e v e r e  t o t a l  wind e f f e c t  than 
that recorded by t h e  FDR. C z l c u l a t i o n s  were made for the  two f l i g h t  
p r o f i l e s  p r e v i a u s l y  d e s r r i b e d  i n  which, i n  a d d i t i o n  t o  the  to ta l  w i d  

, v e r t i c a l  Uowndrrt ts  were a l s o  assumed t o  be p resen t .  

I 

I .. e f f e c t  recorded by t h e  FDR, (assumed t o  be a l l  h o r i z o n t a l  winds). s t r o n g  

Using v e r t i c a l  wind speed d a t a  deriv,ed f rom-recent  NASA a d  
1 

Nat iuna i  Severe Storms Laborytory s t u d i e s ,  an  extreme v e r t i c a l  wind 1 
p r o f i l e  was selected c o n s i s t i n g  of a l i n e a r  decay ~f :he vertical speed 
from 990 f t / m i n  a t  60 f t  t o  z e r o  a t  t h e  s u r f a c e .  Tht a c t u a l  decay would 
more l i k e l y  resemble a less s e v e r e  logar i thmic  f u n c t i a u  Addi t iona l ly ,  

r e p r e s e n t e d  worst c a s e  ins tan taneous  va lues ,  n o t  average v i luen .  
i t  should be noted t h a t  t h e  d a t a  from which t h i s  mode?. wa.r de r ived  

I n  t h e  f i r s t  case, i n  which i t  was assumed the  ang le  of a t t a c k  

an  average rate of  climb of 1.400 f t / m i n  would be  requ i red  t o  counter  
cou ld  have been inc reased  t o  temporar i ly  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 ,  

would r e q u i r e  a s t e a d y ,  smooth r o t a t i o n  t o  near  the  s t i c k s h a k e r  a t t i t u d e  
t h e  downdraft and c l e a r  t h e  powerlir.es by 20 f t .  This  rate of c l imb 

of about  15' - 16' (depending on maneuvering l o a d s  aad a i r s p e e d ) .  If 
i n i t i a t e d  a t  an airspeed of 13.5 KIAS the  a i r s p e e d  over the  powerlines 

~ would be  about 120 kit. 
>\ ., -. , 

In  t h e  second case ,  i n  which i t  was assumed t h e  h ighes t  angle  
o f  a t t a c k  reached by Flj.ght 63  was mainta ined,  i t  is es t imated  t h a t  a 
s u s t a i n e d  p i t c h  a t t i t u d e  of about  14' would be  r e q u i r e d  t o  clear t h e  
powei i ines  by about  26 f t .  The a i r speed  o.er t h e  powerlines a t  such an 
a t t i t u d e  would have been about 119 kns. 

Because t h e  c a p t a i n  i n i t i a t e d  the  t a k e f f  wi th  6,500 f t  of 
runway remaining r a t h e r  than from t h e  end of t h e  7.000 f t  runway, the  
Board a t tempted t o  determine what effect t h e  a d d i t i o n a 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  o b s t a c l e .  Since the  
wind model de r ived  from FDR data  r e f l e c t s  t h e  t o t a l  wind a long 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 F l i g h t  63, t h e  Board was unable  t3 
determine what winds F l i g h t  63  would have exper ienced had the  fl.:.ght 
t a x i e d  t o  t h e  end of t h e  runway and used a l l  of t h e  a v a i l a b l e  runway f o r  
t a k e f f .  However, assuming t h a t  t h e  winds d i d  n o t  change from those  of 
t h e  FDR-derived wind model, a t a k e o f f  i n i t i a t e d  from the  end of t h e  i 

runway,. r a t h e r  than from t h e  d i sp laced  th resho ld ,  would have r e s u l t e d  i n  , 
l i f t o f f  a t  a p o i n t  2,iSO f t  from t h e  powerlines (550 f t  b e f o r e  t h e  a c t u a l  
l i f t o f f  p o i n t ) .  I n  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  oowerl ines  would have been 
about  9 . 5  sec. The rate of c l imb requ i red  t o  c l e a r  t h e  39- ft u t i l i t y  
p o l e s  hy 35 f t  would have been about 467 f t /min  and i n  the  e x i s t i n g  wind 
c o n d i t i o n s ,  t h e  a i r s p e e d  would have decreased t o  about 1 2 1  kns. 

I 
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F l i g h t  S imula t ion  

a l t i t u d e  is complicated b y  mony unknowls r e l a t e d  to p i l o t  technique. To 
ana lyze  t h e  acc iden t  t akeo f f ,  Boeing prepared a f l i g h t  s imula i ion  incor-  

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 
po ra t i ng  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 7 2 7 - 2 2 4  

d u r i n g  which a Boeing t e s t  p i l o t  made t akeo f f s  under va r i ous  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  of  t he  s imula t ion  s tudy  were t o  i 4 c n t i f y  t he  
most probab!e conLral i n p u t  i n  t h e  acc iden t  takeoCf p r o f i l e  akld t,? 
de te rmine  wlwther the a i r c r a f t  could have hecome a i r b o r n e  and cl.eared 
t h e  u t i l i t y  po l e s  i n  t he  w i n d  cond i t i on  der ived from FDK da t a .  

A t h e o r e t i c a l  s t u d y  of  a takeof f  from i i f t o f f  t o  a s p c i f i c  

A s imula ted  takeof f  was first conducted under no wind condi t ions  

was a good c o r r e l a t i o n  between s imulated performance and know, a i r c r a f t  
i n  o r d e r  t o  v a l i d a t e  the s imula t ion  model f o r  t h e  7 2 7- 2 2 4  a i r c r a f t .  There 

performance. Addi t iona l  s imulated t a k e o f f s  were conducted us ing  va r i ous  
takeofC,,tcchniques. These t a k e o f f s  were made with t h e  wind model der ived  
from FDK da:a a f f e c t i n g  a i r c r a f t  performance. 

i n i t i a l l y  r o t a t e d  t o  a p i t c h  z 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 i  was lowered i n  an a t tempt  t o  m i n t a i n  V I .  These t akeo f f s  

of  t h e s e  t a k s o f f s  approximated the  FDR t r a c e  of t he  acc iden t  a i r c r a f t .  
culminated i n  t he  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 le s .  Recorder traces 

Seve ra l  t akeof f  runs were flown i l l  whicll t h e  a i r c r a f t  was 

a i r c r a f t  missed t h e  u t i l i t y  poles .  l\llen the s imu la to r  was r o t a t e d  t o  

decreased  to about 120 k n s  and miss- distances  cf 90 f t  were recorded. 
i5" and t hen  flown a t  ;J p i t ch  a t t i t u d e  o f  13" t o  1.5'. t h e  a i r speed  

Takeof fs  us ing  t he  saue teclxtique, b u t  w i t h  one engine a c c e l e r a t i n g  
re la t i ,de ly  slowly t o  t a r g e t  I:I'K ( t a r g e t  EPR reached on all engines  by 80 
'nns), r e s u l t e d  i n  t h e  Sam(: speed decay and miss- dis tance.  Takeoffs  wi th  

a f t e r  l i f t o f i  r e s u l t e d  in a i r speed  decays to  116 t o  120 kns and miss- 
early 01- s l o u  1-otat ions t o  I!,' f o l l a d ? d  by p i t c h  a t t i t u d e s  of 12' t o  15" 

disLances of 90 t o  100 f t .  

In a d d i t i o n ,  o t h e r  t akeo f f s  were flown d u r i n g  which t h e  s imula ted  
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1.17.1 Cont inen ta l  A i r  Lines ,  0-727 Takeoff Procedures  

Sec t i on  4 of  Con t i nen t a l ' s  8-727 F l i g h t  Manual f o r  f l i g h t c r e w s  
s p e c i f i e d  pro:edures for t h r e a  engine t akeo f f s .  P e r t i n e n t  normal t akeof f  
p rocedures  were s p e c i f i e d  as f2llows: 

"At VR, rotate t he  a i r p l a n e  smoothly to t he  takeoff  climbout 
a t t i t u d e  of  approximately 13O. The ra te  of r o t a t i o n  should bs 
approximately 2' pe r  second. When t h e  a i r p l a n e  is r o t a t e d  a t  
the proper  race. ! i f t -o f f  w i l l  normzzliy occur  be fo r e  reaching 1 
10' o f  body angle ,  a l lowing  r o t a t i o n  to be continued u n t i l  1 
c l imbout  a t t i c u d e  is reached. 

.. 

"Excessive rates of r o t a t i o n  must. be avoided. I f  t h e  r a t e  of 
r o t a t i o n  exceeds t h e  proper  r a t e ,  i t  is pos s ib l e  to reach  an 
a t t i t u d e  t h a t  vi11 cause  t he  t a i l  s k i d  t o  con t ac t  t he  runway 
b e f o r e  t h e  a i r p l a n e  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  V2 + 10 asauning a l l  eng ines  
are opera t ing .  approximately 35 feet  above t h e  runway." 

Af t e r  t akeof f  p rocedures  (climb t o  1,500 f e e t )  s p e c i f i e d :  

"1. The a i r speed  i n d i c a t o r  is primnry f o r  e s t a b l i s h i n g  p i t c h  
a t t i t u d e . "  

There v a s  no th ing  i n  :he manual which provided for a l t e r a t i o n  
of t h e  takeoff  p rocedures  i i  v a r i a b l e  or gus ty  surface winds e x i s t e d  or 
were suspec ted ,  or i f  low ; . l t i tude  tu rbu lence  or wind shea r  e x i s t e d  or 
was r epp r t ed  to exist. 

B 

, ,  

1.17.2 14 CFR 1?1.443--Pilot i n  Command Q u a l i f i c a t i o n s :  
Routes and A i rpo r t s  

With regard  to pilo:  a i r p o r t  q u a l i f i c a t i o n ,  14 CFR 121.443 
states i n  pa r t :  

" (a)  No domest ic  or f l a g  a i r  carrier nay use a p i l o t  as p i l o t  
i n  command u n t i l  he ha s  q u a l i f i e d  f o r  t h e  r o u t e  on which 
h e  is t o  s e rve ,  i n  accordance w i th  t h i s  s ec t i on ,  and the  
a p p r o p r i a t e  i n s t r u c t o r  or a n  approved check p i l o t  h a s  so 
c e r t i f i e d .  i 

* * * *  
~ 

I t  (c)  The q u a l i f y i n p  p i l o t  s h a l l  make an e n t r y  3s R member o f  
a f l i gh t c r ew  a t  each r egu l a r ,  p r o v i s i o n a l ,  ana r e f u e l i n g  
a i r p o r t  i n t e  which he is scheduled LO f l y .  The e n t r y  
must inc lude  a landin; and a t a k c o f f .  The qua l i f y ing  
p i . lo t  must occupy a s en t  i n  t h e  p i l o t  compartment and 
must be accompanied by a p i l o t  wko is q u a l i f i e d  f o r  t h e  
a i r p o r t .  
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"(d) Paragraph (c) cf this section does not apply i f -  . ;  

(1) The initial entry is made under VFR weather conditions 
at the airport involved; 

(2) the air carrier shows that the qualification can 
be made by using approved pictorial means.. .." 

1.17.3 14 CFR 121.447--Pilot Route and Airport Qualifications 
for Particular Trips 

121.447 states in part: 
With regard to using a pilot to fly a particular flight 14 CFR 

"(a) A domestic or flag ail carrier may not use a piiot as 

rconLhs. the pilot has made at least one trip as pilot or 
pilot in command unless within the preceding 12 calendar 

other member of a flightcrew between terminals into which 
he is scheduled to fly ...." 

1 .17 .4  Continenta, Air Lines Boeing 727 Airport Qualification Requirements 

stated that the company's airport and route qualifications were essentially 
the same as those specified in the regulations and he also stated that 
airport qualifications currenzy was each captain's responsibil.ity. With 
regard to recordkeeping, the Continental Operations Manual stated: 

The Director of Flight Crev Training, Continental Air Lines 

1, Records of pilot rotiiie and airport qualifications are maintained 
" by IbN and are available at the base Flight Elanager's offices. 
h%zn a pilot makes 2 qualifying trip as ACM, rather than 3s 
flight crewmember, he will notify the Flight Manager in writing." 

The Safety board was unable to find any records that showed 
the captain's prior qualiflcation for the Tucson Airport. 

on the Tucson Airport disclosed no information with regard to use of the 
A review of Continental's approved slide and tape prcsentation 

displaced threshold area of runway 21 for takeoff, however, the presentation 
did show the displaced threshold for the runway, specified be length of 
the displaced area, and showed an approach to the runway. 

According to the FAA Principle Operations Inspector assigned 
to Continental Air Lines, there have been no inspection reports which 

He statcd that Continental's Airport Qualification Program was adequate. 
showed a lack O E  compliance with the airport qcllification requirements. 

Additionally, he stated that the company had the responsibility to 

bvt that the c0mpar.y had no procedare that would insure that the dispatcher 
insure that pilots are qualified in accordance with 14 CFR 121.&47(a) 

knew that a pilot was qualified into a given airport before a flight was 
dispatched. 
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A-74-118 to the FAA concerning airport qualifications. and the FAA. in 
response, issued Air Carricr Operations Alert No. 75-1. which required 
that "operations inspectors ...p eriodically review their assigned operator's 
airport and route qualification programs to insure thst all information 
is up-to-date. that company procedures are consistent with published 
Fs.?eral &iation Administration procedures and that obsolete procedural 
material is not included." 

1.17.5 Continental Air Lines Wind Shcar Training Program 

On January 3. 1975. the Safety Board issued Safety Recornendation 

On October 3. 1974, the Safety Hoard issued Safety Recommendatiow 
A-76-80 and 81 to the F M  on wind shear training programs for air carrier 
pilots. rite F M  responded on November 19. 1974, that steps had been 

wind shear phenomenon and that air carrier Operations inspectors would 
initiated to emphasize the need €or more understanding of the low level 

evaluate each air carrier's wind shear training program. Uhere they 

pro'grams to include material on wind shear hazards and on flight techniques 
found inadequacies, the inspectors would request modification of the 

needed to counter the effects of wind shear.' As a result of their 
evaluation, changes were made in the Continental Air Lines training 
program. Specifically, the slide and tape presentation and simulator 
training program were added. 

The current Continental Air Lines Kind Shear Training Program 
consists of a slide and tape presentation entitled "Nostile Environment," 
which has been used in all Recurrent Ground School$ since June 1577; a 
simulator training program, which provides wind shear training with 
empha@ on recognition for both landing and takeoff, was begun in 
January 1976 and .ls given during all simulator training; and classrocm 
lectures and discussions on hazardous weather, including wind shear. 
Included in the program is a comprehensive discussion of w h d  shear 

The training records of each of the flightcrew memhers shoired that they 
recognition factors associated with thunderstorm and cumult~nimbus clouds. 

received this training. 

In addition to Continental Air Lines' formal wind shear 
training program, the company published numerous articles on hazardous 
veather conditions and wind shear in a companv flight operations publication; 
copies of this publication were made available to each pilot. Recognition 
factors such as virga and blowing dust were also contained i n  these 
articles. 

1.17.6 Continental Air Lines Dispatch Procedures 

Angeles Airport. From this center, the company provides flight following 
and opcrationat control. Stations where flights originate are tied into 
an operations and weather network with the Operations Cenfer. The 

the crew's clearance papers. 
latest forecasts and weather observations are on hand and made a part of 

Continental Air Lines Operations Center is located near Los 

. 
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The Cont inen ta l  f a c i l i t y  a t  Tucson is not an o r i g i n a t i o n  
s t a t i o n  and t h e  s t a t i o n  agent  is  required t o  main ta in  u>-to-date wea ther  
i n i onna t i on  which is a v a i l a b i e  i r o n  t h e  l o c a i  FligIlL Se rv i ce  S t a t l o n .  
For i n t e rmed ia t e  s t a t i o n s ,  such a s  Tucson. t he  P i l o t  1:':ight Sheet is 

and the yay load  l e a v i n g  h i s  s t a t i c n .  A t  in te rmedia te  s t a t i o n s .  i f  the 

c:lrgo, he may r e so lve  t he  problem with t h e  s t a t i o n  agent ,  c a l l  t!le 
o p e r a t i o n s  c e n t e r  from the s t a t i o n  a g c n t ' s  desk,  or call  t he  o;erations 
c e n t e r  v i a  Aeronaut ica l  Radio Incorporated and phone patch. 

1 . 1 7 . 7  Ilazardous Weather Kccognition F a s o 2  

- 
- 

-- - 
.. comvuted by t h e  s t a t i o n  agent .  based on weather.  load message informaxion. 

1 .  c a p t a i n  has a n  a i r c r a t t  weight c lea rance  problem such as t ak ing  o f i  *. 

- Thunderstorms Gust F ron t s  From 

Rased on t h e  r e sea r ch  on tllundcrstorms repor ted  i n  Nat ional  
Orcanic  and Atmospheric Administriation (IiOAA) Technical ?lexorandum NSSL 
61 the fo l lowing  s t r u c t u r e  of R thunderstorm gus t  f r on t  was developed: 

" A  s u r f a c e  wind sh i r t  m ~ y  or mv not  accompan;: t h e  gus t  
f r o n t ,  but may lead tlic gus t  f ron t  hv a8 nurh as 3 t o  5 
miles. The gus t  f r o n t  w i l l  be marked bv o n s e t  o f  high 
winds and g u s t i n e s s  a t  t he  ground--usually 40 t o  50 kns 
or more. 'The gusc front w i l l  move f a t c r  than t h e  cene ra t i ng  
t l ,un l r r s tonns .  preceding th: ncnres t  edge of t h e  stom hy 
5 or 10 m i .  \ ' e r t i r a l  w i n d  *'..,nrs o f  10 kn per IO(1 i t  i n  
the luwrr few Ilundrcd f w t  have hccn neasurcd behind  he 
gus t  f r o n t .  I lo r izon ta l  wind shears of 40 kn Ilavc been 
mensurcd nrross t h c  gus t  f r o n t .  h p re s su re  jump preccdes 
the gus t  front."  

Cumulus Cloud and \'crtic:sl h'ind 1l:rz.xrds 

Cilse  h i s t o r i e s  of s c v c r a l  recen t  wind shear encounte rs  

.__I___ 

i : d i c a t c  tl?ar a p o t e n t i a l  wind shea r  hazard nay be expected t o  e x i s t  
und\,r high bascd cunulus  clouds w h e . ~  the f o l l w i n p ,  four  cond i t l ons  are  
m-t: ( I )  High based cumulus l y e  c iouds  w i t h  virnn. ( 2 )  very drv surface 
a i r  w i t h  n tempurature  dcwpoi.nt sprcad of 35' F ot nore, ( 3 )  weak winds 
i r m  thu qround t u  the c loud  b:cx,s-- en*>ral ly  lrss than 15  kns, and 
( A )  l c n p c r a t u r c  va-mer than 75" F. L 17 

i 
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2. ANALYSIS 

Genera l  . .- 

The a i r c r a f t  was c e r t i f l c a t e d ,  equipped, and maintained i n  
2 .  

vas n a  evidence of  a malfunc t ion  or f a i i u r r  of t h e  a i r c r a f t ' s  s t r u c t u r e ,  
accordance w i t h  a p p l i c x b l e  r e g u l a t i o n s  and approved procedures.  There 

f l i g h t  instruments .  or powerplznts  t h a t  would have a f f e c t e d  its performance. 

were advanced a t  the  beginning of t he  takeof f .  it d i d  no t  a f f e c t  t h e  
Although t he  Jo. 1 engine  was repor ted  slow t o  spoo l  up when the t h r o t t l e s  

a i r c r a f t ' s  takeoff  performance. 

r e ce ived  t he  off- duty tiw pre sc r i bed  by r egu l a t i ons .  There was no 
f l i g h t  c a p t a i n  who had n o t  been rwte c e r t i f i e d .  Each crewmember had 

ev idence  of  p r e- ex i s t i ng  medical problrins that might have a f f e c t e d  t h e i r  
p e r f o r n m c e .  I 

Thc evidence revea led  t h a t  a f t e r  h i s  assignment to  t he  f l i g h t ,  

.. 

. The f l l gh t c r ew  was c e r t i f i c a t e d  properly.  e i c e p t  f o r  t h e  

J 
t h e  c a p t a i n  had no t  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  to  a s s u r e  t h a t  he was 
f a m i l i a r  w i t h  the a i r p o r t s  on t h e  ToUte to be flown. He had no t  made 
use of a p i c t o r i a l  a i r p o r t  p r e sen t a t i on  which was a v a i l a b l e  from t h e  air 
carrier, he had n o t  planned for a q u a l i f i e d  p i l o t  to pccompany him over  
h i s  in tended  rou t e ,  and he had no t  made a q u a l i f y i n g  e n t r y  into t h e  
scheduled  a i r p o r t s  on h i s  r o u t e  as a member of a f l i gh t c r ew .  Furthermore, 
a cl l rck a l r u n ,  who had occupied a s e a t  i n  t h e  p i l o t  compartment t o  
Phoenix and remained In t h e  passenger  cab in  du r ing  t h e  El Paso and 
Tucson a i r p o r t  e n t r i e s ,  d i d  n o t  c e r t i f y  ;IS r equ i r ed  by r egu l a t i on  t h a t  
t h c u c a p t a i n  rossessed  adequa te  knowledge of t he  ass igned  route .  Nevertheless .  
t h e  S a f e t y  Board Concludes t h a t  hy v i r t u e  of h i s  V F R  ar r iva l  and d e p a r t u r e  
a t  t h e  Tucson a i r p o r t .  t h e  c a p t a i n  was a i r p o r t  q u a l i f i e d  by r e g u l a t i o n  
upon l i c to f f .  l!owcver. t h e  Sa f e ty  Board also concludes that he vas not  
p rope r ly  c e r t i f i e d  t o  o p e r a t e  over  t he  route .  I f  he had been p rope r ly  
r o u t e  q u a l i f i e d  hy a check alrman or a p p r o p r i a t e  i n s t r u c t o r ,  t he  phys ica l  

should  have been brought i n  h i s  a t t e n t i o n .  
l ayou t  of t h e  Tucson a i r p o r t .  i n c lud ing  t h e  d i sp l aced  land ing  th reshold  

However. t h e s r  inadequacies  do  no t  lessen the  c a p t a i n ' s  respon- 
s i b i l i t y  t o  have recognized t h e  d i sp l accd  land ing  t h r e sho ld  markings on 
runway 21 which conforms t o  t h e  s tandard  marking expla ined  in t h e  Airman's 
In format ion  Zbnual. P a r t  1. This  p a r t  c o n t a i n s  " bas ic  fundamentr ls  
r equ i r ed  t o  f l y  i n  U , S .  S a t i o n a l  Airspace System." Addi t iona l ly ,  t h e  
Jeppesen a i r p o r t  d i ag r an  should have a l e r t e d  t h e  c a p t a i n  t o  tk.e p resence  
of t h e  d i sp l aced  land ing  ;hres!&old. 

s t a t e d  t 5 a t  they cons idered  VFR a i r p o r t  e n t r i e s  on ly  t o  be adequa te  t o  
f u l f i l l  t h e  r egu l a to ry  requirements  f o r  r o u t e  q u a l i f i c a t i o n .  "he S a f e t y  
Board does nc t  b e l i e v e  t h a t  t h i s  i n t e r p r e t a t i o n  prov ides  an accep t ab l e  

Following t h e  acc iden t ,  Con:incntal f l i g h t  mnlgereent personne l  



Ai rpo r t  Q u a l i f i c a t i o n  Program was n o t  c o n s i s t e n t  with t he  i n t e n t  of ihe  
l e v e l  o f  s a f e t y  and t h e  Board concludes t h a t  t he  Cont ioen ta l  Airlines 

r egu l a t i ons .  Fur ther ,  t h e  ev idence  i n d i c a t e s  t h a t  t he  FAA's s u r v e i l l a n c e  
of C o n t i n e n t a l ' s  a i r p o r t  and r o u t e  q u a l 4 f i c a t i o n  was no t  i n  conformity 
w i th  its own d i r e c t i v e s .  

I ,  

: !  

. .  

The S a f e t y  Board b e l i e v e s  t h a t  i n  a d d i t i o n  t o  t he  c a p t a i n ' s  ' \  

r e s p o n s i b i l i t y  f o r  i n s u r i n g  proper  a i r p o r t  q u a l i f i c a t i o n s ,  t he  company 
also has a r e s p o n s i b i l i t y .  When ques t ioned  about t h e i r  a i r p o r t  q u a l i f i -  
cation program, C m t i n e n t a l  Air Lines i nd i ca t ed  t h a t  i t  is the  p l l o t ' s  
r e s p o n s i b i l i t y  to  inc.ure t h a t  h e  meets t h e  q u a i i f i c a t i o n s  for t h e  r ou t e s  
t o  be flown. A t  t n e  time of  the acc iden t ,  t h e  rompmy d i d  not have a 
monitor ing svscem f o r  i n s u r i n g  that a p i l o t  was proper ly  a i r p o r t  and 
r o u t e  q u a l i f i e d  be fo r e  us ing  him a5 p i l o t - i n - c o m n d .  The Cont inen ta l  
Director of  F l i gh t c r ew  Trai , l ing s t a t e d  t h a t  i n  accordance wi th  14 CFR 
121.443 and .447 t h e  company had a r e s p o n s i b i l i t y  i n  t h i s  regard. however, 
h e  i n d i c a t e d  t h a t  Chcy kept r e co rds  for t h e  a i r p o r t  q u a l i f i c a t i o n  f i l m  
program only.  The Board b e l i e v e s  t h a t  wi thout  adequate  conpany record-  . .  
keeping,  i t  vould be p o s s i b l e  t o  d i s p a t c h  i p i l o t  as  pi lot- in-comand t o  
a i r p o r t s  f o r  which he i s  no t  q u a l i f i e d .  P r e sen t l y ,  a s  a r e s u l t  of t h i s  
a c c i d e n t ,  Con t i nen t a l  F.ir Lines  is i n s t a l l i n g  a comprehensive program to 
moni tor  r o u t e  and a i r p o r t  q u a l i f i c a t i o n s  of f l f g h t  c ap t a in s .  A l l  f l i g h t  
o p e r a t i o n s  personne l  w i l l  have acce s s  t o  t he  records.  

. ., ~ 

x._ 

Weather Recogni t ion 

was not a c c u t a t e  s i n c e  a thunderstorm, blowing dus t ,  and gusty winds 
were n o t  f o r e c a s t  u n t i l  1500. However. t h e  Cont inen ta l  Air Lines t e m i n a l  

s i n c e  it f o r e c a s t  a chance of thunderstorms. 
f o r e c a s t ,  which was a v a i l a b l e  t o  t h e  crew, was s u b s t a n t i a l l y  c o r r e c t  

The NWS t e rmina l  f o r e c a s t ,  v a l i d  a t  the time of t he  acc iden t ,  

The wind warning i n  e f f e c t  a t  t h e  time of t h e  a c c i d e n t  c a l l e d  
f o r  s t r o n g  gus ty  winds. a l though n e i t h e r  t h e  Tucson c o n t r o l  tower personnel 
n o r  t h e  f l i g h t c r e w  rece ived  t h i s  information.  According to the weather 
o b s e r v e r ' s  tes t imony,  a 26-minute d e l a y  i n  g c t t i n g  the in format ion  to 
t h e  u s e r s  was caused by t h e  rush  of  even t s  and o t h e r  p r i o r i t i c s .  NWS 

The Board b e l i e v e s  t h a t  such s eve re  weather information should be disseminated 
procedures  do n o t  c o n t a i n  a time limit f o r  hazardous weather  disseminat ion.  

warning would have he lped  alert  t h e  f l i g h t c r e w  of a p o s s i b l e  wind shea r  
as s o o n . a s  p o s s i b l e  a f t e r  i t  is dcltccted i f  i t  is t@ be e f f e c t i v e .  This 

wind from 210' a t  30, g u s t i n g  SO kns, should have provided t he  same wind 
cond i t i on .  However, t h e  wind r e p o r t  received a t  1256:OO i n d i c a t i n g  a 

s h e a r  a l e r t .  

- 

model. de r i ved  from FDR d a t a  surmort ir conclusion t h a t  t he  c e n t e r  of  a 
Kitnebs  observa t ions .  recorded weather da t a ,  and t he  wind 

t hunde r s to rn  was s l i g h t l y  n o r t h  c 
. .  

- 

,f t h e  a i r p o r t  when F l i g h t  6 3  took o f f .  

: 
.i . .  
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A d u s t  sturm o r i g i n a t e d  t o  t h e  suuthwcst of t h e  a i rpor t  and 

by h igh  s u r f a c e  winds v.m-I:;hlc In d l r e c t i o n  w i t h  p w t s  up t o  50 kns. 
proceedc+ across the a i rpor t  i n  a n o r r h e r l y  d i r e c t i o n .  I t  was accompanied 

Tire storm was sevr*r:!l hundrcd feet h igh as i t  moved r a p i d l y  scross t h e  
a i r p o r t .  Rased on t h e s e  r cpor tcd  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  s~orm v:r$ t h c  gus t  f r o n t  of a t lwnders tom.  or g r o q  
of convec t ive  r l o u d s  uhich produced stron): v e r t i c a l  downdrafts and 
s t r u n g  and v a r i a b l e  horizunt;#l  Kinds a t  t h c  surface. 

i I 
I 

l 

and t h e  f l i f i h t c r r v ' s  c u r l y  r ecogn i t ion  rf p>sxihlc  wind shrar c o n d i t i o n s .  
Thc S a f c t y  Uoard b c l i r v c s  l h : ~ t .  i n  s p i t e  of the I n a c c u r x i e s  of t h e  
f o r e c a s t .  Lhr c a p t a i n  Ir:rd otlwr c l u e s  t h a t  should have d c r t c d  him t o  

up t o  50 kns about 2 minutes hefore t h e  i l i g h t ' s  rakcoif :  ( 7 )  t he  winds 
t h e  p o s s i b i l i t y  of a wind shear encounter :  ( 1 )  The tower repor ted  Gusts 

s h i f t e d  r:tpidly.  its much as 9 0 9 ;  m d  ( 3 )  a s c v e r c  dus t  storm crossed  
t h e  approach end of t h e  runway as t h c  f l i g h t  a t t c n p w d  to t a k e  t h e  
runway f o r  t a k e o f f .  

Avoidance of .a wind s l~rar  encounter  depends on t imely  a l e r t s .  

blowing d u s t  approachinfi the .a irport  from t h e  southwest.  Discuss ions  
recorded on t h e  CVK abou t  I 2 5 2  shurcd t h e  crew's awarcncss. h l l i i c  
t a x i i n g  to  r u n w v  2 1 .  t h e  c a p t a i n  rcccived several r r p o r t s  of h igh  wind 
speeds and fiusts. In f a c t .  g u s t s  up t o  50 kns sere r c p o r t r d  to  t h e  
f l i g h t  hy the tower c o n t r o l l e r  :Ihout 2 minutcs h e f o r c  takcoff. The 
v a r i a b i l i t y  of t h e  wind i n d i c a t r d  r ap id  movrment or ch.?ngc, which was an 
a d d i t i o n a l  I.ndic.ation o f  unst ;~blc  c o n d i t i o n s  conduLivc to wind shear. 

When t h e  f l i g h t  l e f t  thc pate.  til? c a p t a i n  became aware of 

c a p t a i n ' s  knowiudge of thunders torms :and :lazardous weather phcnomena. 
These r c c o s n i t i o n  factors should have hceu a p a r t  of the 

The Cont incn tn l  r \ i r  I i n c s  wind sheilr t r a i n i n g  propram was expnnZed 

The S a f e t y  Soard concludes  t h a t  t h e  company's tr;aininK prosram provided 
s u b s t m t i a l l y  a f t c r  a n  a c c i d e n t  involvinC Cont inen ta l  i n  Dcnvcr. ?! 

s u f f i c i e n t  v m d  shear inforrn;~tion t o  the  c a p t a i n  so  t h a t  his ohscrv.rtions 
r e g a r d i n g  t h c  weather  a t  Tucscn should  have a l e r t c d  h i m  t o  the  p o s s L h i l i t i e s  
of wind shear 3nd should  h a w  d e t e r r e d  h i m  from t a k i n g  o f f  under thc 
c o n d i t i o n s  e s p e c i a l l y  s i n c e  t h e  win6 f a c t o r  was c r i t i c a l  to  remain 
w i t h i n  a l lowable  weight L imi t s t ions  for t akcof f  on runway 21. 

A i r c r a f t  Pcrfornvlncc 

i n f t i a l l y  cncnuntcred a s t r o n g  hcndwind a t  t h r  s t a r t  o i  t h e  t akeof f  
r o l l .  Th i s  s t r o n g  hcadwind dccrcnsed a.; the a i r c r a f t  pr:rgrc-sed down 
t h e  runway u n t i l  rc l . \ t ivc ly  calm wind was encountr rcd.  This  calm was 
followed by a n  cnco:!nter w i t h  a r a p i d l y  i n c r c a s i n g  t a i lwind .  As t h e  

The wind model d e r i v e d  from FUR d a t a  s h o w d  t h a t  t he  a i r c r a f t  

- 31 NTSB-AAR-76-14. Continent:li Air I.ines, I n c . ,  R - 7 2 7 .  S t a p l c t o n  
I n t e r n a t i o n a l  , \ i r p r t ,  :)cnvcr. Colomdo. ,\ugust 7 ,  1975, 
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a i r c r a f t  l i f t e d  o f f ,  i t  encountered a s t r ong  crosswind from the  r i g h t .  
Base3 on t h e  recorded and v i s u a l  w idence .  t he  Board concludes t ha t  
F l i g h t  63 encountered s e v e r e  wind shear dur ing  t h e  takeof f  r o l l  and 
du r ing  a c r i t i ca l  phase of t h e  dc>a r tu r e .  

. I  

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 approxlmately 13' and spec i fy  
C o n t h e n t a l  Air Lines Boeing 727 takeoff  procedures  cal.1 f o r  

e s t a b l i s h i n g  p i t c h  a t t i t u t e .  In  r '* i s  acc iden t .  t h e  c ap t a in  r o t a t e d  t h e  
that, a f t e r  t akeo f f ,  u s e  of  a i r speed  as t h 2  primary r e f e r ence  f o r  

a i r c r a f t  first to about 11' and t n e n  increased t he  p i t c h  a t t i t u d e  when 
h e  saw t h a t  t h e  a i r c r a f t  was not  climbing. h%en h e  sag the a i r speed  
dec r ea se  and saw the  powcrlines.  he lowered t he  p i t c h  a t t i t u d e  bsfo:e 
h i t t i n g  t h e  powerlines.  

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  poles on takeof f  i f  t h e  c a p t a i r  
had concent ra ted  on f l i g h t p a t h  c o n t r o l  r a t h e r  t h m  a i r speed  loss i n  a 

average  r a t e  of c l imb WAS 172 f t h i n .  .When t he  a i r c r a f t  impacted t he  
takeof f  s i t u a t i o n  where a i r s p e e d  w a s  e r r a t i c .  "he €DR showad thaL t h e  

u t i l i t y  po l e s  its a i r s p e e d  was about  128 KIAS. Th. performance a n a l y s i s  
showed rha t  main ta in ing  a 11' p i t c h  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 rate of c l imb s u f f i c i e n t  t o  cle.ar a 39-ft ohs t ac l e ,  a l though t h i s  
would have r equ i r ed  t h e  p i l o t  t o  a l l ow  h i s  a i r speed  t o  decrease  t o  ahout  
125 kn. 

A i r c r a f t  performance a n a l y s i s  and simulation showed t h a t  t he  

t o  counte r  t he  efCects o f  t he  wind s!:oar, t h e  increased  p o t e n t i a l  e x i s t e d  
mile the a i r c r a f t  possessed add f t i ona l  aerodynamlc p o t e n l i a l  

o p e r a t i n g  procedurcs.  Based on t h e  evidence. t h e  Sa f e ty  eoard con- lu ies  
i n  a rcgimc oi f l i g h t  f o r  which t be  c a p t a i n  had no t r a i n i n g  or approved 

that tile c a p t a i n  could n o t  have been expected t o  o p e r a t e  t he  a i r c r a f t  
o t h e r  than i n  accordance wi th  prescr ibed  company procedures.  

d e r i v e d  on ly  from d a t a  generated du r ing  F l i gh t  6?'s t .?keoff,  th: SafeL:? 
Because t h e  wind cond i t i ons  which a f f e c t e d  F l i gh t  63 c ru ld  i.c 

W a r d  was unable  to  determine whether t he  c a p t a i n ' s  f a i l u r e  to use the  
f u l l  l e n g t h  of  runway 21 con t r i bu t e4  t o  t he  acc i cen t .  A few minutes 
d e l a y  i n  t akeof f  because t he  a i r c r a f t  had to be t ax i ed  t o  t he  beginning 
of t h e  runway may have r e s u l t e d  i n  tile wind cond i t i ons  t h a t  could have 

wi thout  cons ide r i ng  t h e  hazards  of wiqdshcar,  t he  c a p t a i n ' s  f a i l u z e  t o  
been b e t t e r  ur worse ch3n t hose  ac to ; l lv  experienced. HowevPr. even 

u s e  a l l  a v a i l a b l e  runwav i n  a s i t u a t i o n  where he needed a 3.5-kn headwind 
cJmponent t o  avo id  an overweight t akeof f  rcduced t h e  intsnded margin of 
s a f e t y .  

o u r  a i r speed"  appear  t o  r e f l e c t  r e cogn i t i on  of unusual condi t ions .  
However, w i th in  about  4 FCCS the f i r s t  o f i i c e r  c a l l e d  "\'I r o t a t e ."  
T h i s  would h.1ve discouragcd any thought about r e j e c t i n g  t he  t akeo i f  a t  
t h a t  time even i T  such a t h i n g  was ever entGrtained.  

The recorded C\R conversa t ions  "hang on guys" and " i o s t  a l l  

,/' 

\. 



While :he performance a n a l y s i s  shows t h a t  t n e  aircraft  could 
have been stopped on che runway i f  t h e  takeoff  had been r e j e c t e d  p r i o r  
t o  VI, i n i t i a t i o n  of t h e  t akeof f  from t h e  d i sp laced  th resho ld  r a t h e r  
than  from t h e  end of t h e  runway s u b s t a n t i a l l y  reduced t h e  r ecogn i t ion  
and d e c i s i o n  time, and hence t h e  margin of sa fe ty .  had any a t t empt  been 
made t o  reject t h e  t akeof f  from t h a t  p o i n t  f o r  any reason.  

d e p t h ' i n  s e v e r a l  Sa fe ty  lloard acc iden t  i n v e s t i g a t i o n  r e p o r t s .  li_/ These 
The problems a s s o c i a t e d  w i t h  wind shea r  have been explored i n  

a c c i d e n t s  involved n i r c r a f t  on takeoff  and 'on p r e c i s i o n  instrument 
approaches.  

by a i r f r am6 manufacturers .  21 The s t u d i e s  ind icace  t h a t  a i r c r a f t  
performance i n  wind s h e a r  cond i t ions  can be improved by us ing p i t c h  and . . 
a i r s p e e d  c o n t r o l  techniques  which d i f f e r  from 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 these  r e c e n t  
F t u d i c s ,  on February 16, 1978, t h e  S a f e t y  Board recornended t h a t  t h e  
FAA: " Fs tab l i sh  a j o i n t  Government- industry committee t o  develop 

wind s h e a r s  a t  low a l t i t u d e .  (A-73-3;" 
f l i g h t  techniques  f o r  coping w i c h  inadver t cn t  encounters  w i t h  s e v e r e  

The Safe ty  Board i s  aware of r e c e n t  wind shea r  s t u d i e s  conducted 

41 NTSB-AAR-74-14, I b e r i a  Li~neas Aereas de Espana, DC-10-30, Logan 
Tn te rna t iona l  Ai rpor t ,  Boston, > ! ~ s s a c h u s e t t s .  December 13. 1973 

- 
NTSB-AIR-76-8, Eastern A i r l i n e s ,  Inc. ,  B-727, John F. Kennedy 

NTSB-MR-76-14, Con t in rn ta l  Air L i n t s ,  Inc . ,  8-727, S tap le ton  
I n t e r n a t i o n a l  Ai rpor t ,  Jamaica, Sew York, June 24 ,  1P75. 

I n t e r n a t i o n a l  Ai rpor t ,  Denver, Colorado. August 7 ,  11875. 
NTSB-MF.-7R-2, Alleghenry A i r l i n e s ,  Inc . ,  DC-9. Phi l . ldc lphia ,  

5 / '  Boeing Company, "Hazards of Landing Approaches and Takeoffs i n  a 
Pennsylvania,  June 23, 1976. 

Wind Shear Environment," January 1977. C. A. !:hitnore, R. C.  Cokely, 
Lockheed C a l i f o r n i a  C o . ,  "l!ind Shears on F ina l  tipproach." 

- 
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' 3. CONCLUSIONS 

3.1 FindinEs 

': 1. 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.  

! 
1 2 .  

3. 

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

There was no ev idence  of a malfunct ion o r  f a i l u r e  of t he  
a i r c r a f t ' s  s t r u c t u r e ,  f l i g h t  ins t ruments ,  o r  powerplants 
that would have a f f e c t e d  t he  performance of t he  a i r c r a f t .  

A l l  cremembers  were properly C e r t i f i c a t e d ,  excep t  t h e  
f l i g h t  captair.  who had not  been r o u t e  c e r t i f i e d .  

Although t h e  c a p t a i n  w 3 5  t e c h n i c a l v l  q u a l i f i e d  f o r  t h e  

runway 21 a t  the Tucson Ai rpor t .  
f l i g h t ,  he was n o t  aware of t h e  d i sp l aced  th reshold  on 

The takeof f  was i n i t i a t e d  from a p o s i t i o n  on t he  7,000- ft 
runway where 6,500 ft of runway remain ( t he  diaplac.ed 
t h r e sho ld ) .  

With no headwind, t h e  a i r c r a f t ' s  weight exceeded t h e  
maximum a l lowable  weight f o r  t akeof f  on runway 71; a 
3.6-kn headwind was needed f o r  takeoff  on runway 21 
u s ing  a l l  a v a i l a b l e  7.000 E t .  A 20-kn headwind was 
needed f o r  t akeof f  on runway 21 u s ing  6.500 f t  remaining 
from t h e  d i sp l aced  threshold.  

Cumulonimbus c louds  w i th  a s s o c i a t e d  rainshowers  were 
s l i g h t l y  no r th  of  t h e  a i r p o r t  as F l i g h t  63  began i t5  

r e l a t i v e l y  high and t h e  su r f ace  winds were v a r i a b l e ,  
t akeof f  on  runway 21. The base s  of t he  c louds  were 

s t r ong ,  and gusty.  

Before F l i g h t  63 s t a r t e d  i ts  takeof f  r o l l ,  t h e  c a p t a i n  

o f  a wind shea r  encounter .  
had c l u e s  t h a t  should hare  a l e r t e d  h i n  t o  t he  l i ke l i hood  

was adequate ,  and i t  should have provided t h e  cap t a in  
The Cont inen ta l  A i r  Lines  wind shea r  t r a i n i n g  program 

wind shear s i t u a t i o n .  
w i th  t h e  necessary  knowledge t o  recognize t he  p o t e n t i a l  

During t h e  f i r s t  h a l f  of t h e  takeof f  r o l l ,  F l i g h t  63 
encountered a s t r o n g  headwind. The headwind decreased t o  
a calm wind cond i t i on  and thea  t o  an i n c r ea s ing  t a i lw ind  
at  l i f t o f f .  

.' 

. .. . .. 
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11. 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 less than 35 f t ,  
t h e  a i r c r a f t  h i t  two u t i l i t y  p o l e s  and s e v e r a l  s e c t i o n s  
of powerlines.  

12. When flown according t o  s t andard  opera t ing  procedures,  
t h e  a i r c r a f l  could not  airoid impact wtt .h  t h e  powerl ices ;  
however, i f  t h e  aircraft 's  f u l l  aerodynamic c a p a b i l i t y  
had been used, t h e  aircraft  probably could have c l e a r e d  
t h e  powerlines.  

13. The Cont inen ta l  Air Lines Af.rpOrt Q u a l i f i c a t i o n  program 
was n o t  c o n s i s t e n t  wi th  the  i n t e n t  of t h e  r e g u l a t i o n s  
and t h e  FAA's s u r v e i l l a n c e  of t h e i r  program was inadequate.  

3.2 Probable  Cause 

The Nat ioaa l  Transpor ta t ion  S a f e t y  Board detrrmines t h a t  t h e  
p robab le  cause  of t h e  acc iden t  WIS t h e  c a p t a i n ' s  d e c i s i o n  t o  take o f f  
under ev iden t  hazardous wind condition.$ whi.ch r e s u l t e d  i n  an  encounter 
w i t h  s e v e r e  wind s h e a r  and subsequent b o l l i s i u n  w i t h  o b s t a c l e s  i n  the  

when flown according t o  p resc r ibed  opera t ing  procedures was not  s u f f i c i e n t  
t akeof f  path .  The rate of c l imb of t h e  a i r c r a f t  i n  t h e s e  cond i t ions  

to clear t h e  obs tac les .  However, if the  a i rcraf t ' s  f u l l  aerodynamic 
c a p a b i l i t y  had been used, c o l l i s i o n  wi th  o b s t a c l e s  probably could have 
been avoided. 

RECOM3XhVATIONS 4 .  - 

t h a t  t h e  Federa l  Aviation Adminis t ra t ion:  
As a r e s u l t  of t h i s  a c c i d e n t ,  t h e  S a f e t y  Board has  recommended 

"Require t h a t  a l l  takeoff  a n a l y s i s  d a t a  pages of opera t ing  
g ross  weights i n  a i r  c a r r i e r  manuals are footnoted t o  i d e n t i f y  
those  runways which con ta in  a d i sp laced  th resho ld .  (Class  111, 
Longer-Term Action (A-78-51) 

"Require t h a t  a l l  o p e r a t o r s  of c e r t i f i c a t e d  a i r p o r t s ,  where 
runway des igns  f e a t u r e  a d i sp laced  th resho ld  and taxiways 
e n t e r  t h e  runway a t  p o i n t s  o t h e r  than the  runway's end, 
i n s t a l l  an e a s i l y  v i s i b l e  i n t e r s e c t i o n  s l g n  which d i s p l a y s  
a d i sp laced  th resho ld  no ta t ion .  (Class  111, Longer-Term 
Action) (A-78-52)" 

-, 
. . -  - - - 
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I S /  JAXES B. KING 
Chaintan 

/s/ FRA??CIS H. McN)AEIS 
Member 

f R f  E L W D  T. DRIVER 
Member 

. 

- -- -- 
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y '. 0 P h i l i p  A,. Hogue. Member. Dissen t ing  

1 
i 
I 

! 

. .  

that t h e  probable  cause of  s u b j e c t  a cc iden t  should be s t a t e d  a s  fo:lows: 
Having s tud ied  a l l  a v a i l a b l e  information. i t  i s  my conclusion 

"The Nat iona l  T ranspo r t a t i cn  Safe ty  Board determines t h a t  the 
probable  cause of  t h e  acc iden t  was t h e  p i l o t ' s  f a i l u r e  t o  
u t i l i z e  t h e  full 7.000 f e e t  of runway a v a i l a b l e  versus  the  
6,500 f e e t  he d i d  u t i l i z e . "  

cause  o f  t h e  a c c i d e n t  was t h e  c a p t a i n ' s  dec i s i on  t o  t ake  off under cvidctlt 
I n  a r r i v i n g  a t  my conclusion,  I do not concur t h a t  "The p robabl r  

hazardous wind cond i t i ons  (under l in ing  suppl ied)  which r e s u l t e d  in an 
encounter  wi th  s eve re  wind shea r  and subsequent c o l l i s i o n  with obstac1r.s 
i n  the t akeo f€  pa th .  The rate of c l imb of the a i r c r a f t  i n  thpse condition,:  
when flown according t o  p rescr ibed  o p e r a t i n s  procedures  was n o t  s u f f i c i c n t  
t o  clear t he  obs t ac l e s .  However, i f  t h e  a i r c r a f t ' s  f u l l  aerodynamic 
capabi1i t .y  had been used, c o l l i s i o n  with o b s t a c l e s  probably could ha1.e 
been avolded." 

.. . . 

t r a i n i n g  was s u f f i c i e n t  to enable  him t o  recognize o r  suspec t  wind shenr  
under t h e  s p e c i f i c  cond i t i ons  of  t h i s  acc iden t .  Ir. f a c t ,  i t  is not clear 
that unders tanding  of and criteria f o r  wind shea r  ex is t s  today t o  do t h i s .  
It is not  c lear  t h a t  s p e c i f i c  criteria regard ing  t a k e o f f s  and land ings  i n  

: hazardous weather  exists. How long should t h e  c a p t a i n  have wai ted  u n t i l  
he took o f f ?  He wai ted  u n t i l  t h e  d u s t  storm passed. Was h i s  2;tion 
inadequate ,  and i f  so, by what criteria? I n  support  of my view, I n o t e  
t h e  Nat iona l  Weather Se rv i ce  does not  warn s p e c i f i c a l l y  of wind shear in 
its weather  observa t ions .  I f  t h e  weather  e x p e r t s  and c u r r e n t  technoloxy 
cannot provide p o s i t i v e  wind shear information,  i t  is not  l o g i c a l  t o  
e x p e c v p i l o t s  t o  o r d i n a r i l y  or r o u t i n e l y  make wind shea r  dec i s i ons  
independent ly .  

There is no conc lus ive  evidence t h a t  t h e  cap t a in ' s  wind shear 

i 
, .. 

b u t  from t h e  p i l o t ' s  p o s i t i o n  he had clear v i s i b i l i t y ,  t he  dus t  storm had  
passed, h e  had a t  least 13 kno t s  of headw::ld "pre2ominancly ou t  o f  thr 
southwest"  and w i th in  h i s  knowledge and experience.  t h e r e  was no v a l i d  
reason to f a i l  t o  t ake  o f f .  I n so fa r  as h i s  subsequent encounter  w i t h  wind 
s h e a r  was concerned, i t  was i nadve r t en t .  

I concur t h a t  wind shea r  was prohably a f a c t o r  i n  t h i s  a cc iden t ,  

I s /  PHILIP ALLISON HIOWE l_l_-_ 
Elember 
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5. APPENUXES 

.- 

APPENDIX A 

INVESTIGATION Ah?) HEARING 

1. Investigation 

An investigator-in-charge was dispatched froe the Los,Angeles Field 
The Safety Board was notified of the accident on June 3, 1977. 

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 the Federal Aviation Administration, Continental Air Sines, Inc., .and 
the Air Line Pilots Association. 

2. Public Hearing 

Although there was no public hearing, deposition proceedings 
were held August 25 and 26, 1977. Parties represented at the deposition 

Lines, Inc.. The Air Line Pilots Association, The National Weather 
proceedings were: The Federal Aviation Administration, Continental Air 

Service, The Boeing Company, and The Professional Air Traffic Controllers 
Organization. 

Preceding gage blank 
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APPENDIX B J j 
CREW INFORMATION 1, 

Captain  Thomas E. G u l l c t t  

No. 1374588 wi th  t y p e  r a t i n g  i n  B-727, DC-6, and DC-7 aircraft .  He has  
commercial p r i b i l e g e s  w i t h  a i r p l a n e  s ingle- engine an? mul t iengine land 

which WAS i s sued  A p r i l  25. 1977. 
r a t i n g s .  He held  a first-class medical cer t i f ica te  w i t h  no l i e l t a t i o n s  

Capta in  C u l l e t t ,  41 ,  ho lds  A i r l i n e  Transpor t  P i l o t  Certificate 

Captain  G u l l c t t  s a t i s f a c t o r i l y  passed llis last  p r o f i c i e n c y  
check on Elarch 15, 1977. when he  was a l s o  r e q u a l i f l e d  as a B-727 cap ta in .  
His l a s t  l i n e  check was Juue 3,  1977. l h e n  t h e  a c c i d e n t  occurred.  chsck 
c a p t a i n  w a s  s e a t e d  i n  t h e  passenger cabin.  A t  t h e  time of the  acc iden t ,  
he  had 6,820 f l igh t- hours ,  320 of which were as pilot-in-command of 

He had flown 98:09 hours  dur ing  t h e  90 days  preceding the  acc iden t .  
B-727 aircraft  and 100 of which were as f i r s t  o f f i c e r  of B-727 aircraft .  

F i r s t  Officer John H. G a r r e t t  

No. 1556710 wi th  a i r p l a n e  s ingle- engine land. n u l t i e n g i n e  l and ,  r o c o r c r a f t .  
F i r s t  Officer Garrett, 37, ho lds  Commercial P i l o t  C e r t i f i c a t e  

and ins t rument  r a t i n g s .  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  wi th  
no  l i m i t a t i o n s  which was i s sued  on August 18, 1976. 

\ ,  
? 

F i r s t  O f f i c e r  Garrett s a t i s f a c t o r i l y  passed h i s  l . as t  p ro f ic iency  
# 

check on March 10, 1977. A t  tb.e time of  the  acc iden t .  he had 5,500 
f l i g h t- h o u r s ,  1,721 of which were i n  the  8-727 a i r c r a f t .  He had flown 
129 h o u r s ~ d u r i n g  the  '90 days  preceding t h e  accident .  

Second O f f i c e r  Harry T. Pearce  

Second Officer Pearce, 38, ho lds  F l i g h t  Engineer Certificate 
No. 1922371 w i t h  a t u r b o j e t  power r a t i n g .  He he ld  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 i s sued  w i t h  no l i n i t a t i o n  on January 19, 1977. 

A t  t h e  time of t h e  acc iden t ,  Second O f f i c e r  Pearce  had 5,053 
h o u r s  as n 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 dur ing  t h e  90 days  preceding the  acc iden t .  

F l i g h t  At tendan t s  

The four  f l i g h t  a t tendantR were q u a l i f i e d  i n  t h e  B-727 i n  
accordance wi th  a p p l i c a b l e  r e g u l a t i o n s  and received t h e  requ i red  emergency 
evacua t ion  t r a i n i n g .  
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AIRCRAFT INFORMATION 

1973. and ass igned  serial No. 20655. It had accumulated a t o t a l  If 
12.793:40 hours i n  s e r v i c e .  

N32725 was manufactured by The Boeing Company on A p r i l  10. 

engine da ta  are as fol lows:  
N32725 was powered by t h r e e  JT8D-9A tu rbofan  engines.  P e r t i n e n t  

P o s i t i o n  S e r i a l  No. T o t a l  Time T o t a l  Cycles Last Serv ice  Check 
Total Time Since 

1 P665527BA 19,949:03 18,487 

3 P665298BA 22.388:48 20,085 1.091:54 
2 P665605BA 14,905:54 14,341 

4 5 9 ~ 5 2  
4 5 9 ~ 5 2  

:, .. ._ .L. . 

,‘ 
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TAKEOFF WEIGHT AND WIND REQUIREMENTS 
CALCULA?ED 

Gross Weight 

Estimated Wgt Ready for Flight 
(includes crew, water, catering, 

Fuel On Board (includes Agent's 

Fuel Required for Start and Taxi 
Payload (165 Lb/Passenger) 
Cargo 
2 Additional Crew Members 
Total Used to Czlculate Wind Required 

o i l ,  etc.) 

700 Lb Revision) 

Wind Required 7,000 Ft Runway 

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

Wind Required 6,509 Ft Runway 

Max Wgt for  TI0 - No Wind/9S4F 
Actual Over weight - Zero Wind 
Headwind Required (:KT/270 Lhs.) 

5 
I '  

i 

! 

i 

b.; 

Station Agent's aeight Data 
Calculations Based On 

- 

100,300 LB 

18.900 

14,355 
4,182 

137,960 LB 
220 

- 

137,000 LB 

3.6 Kh'S 
960 LB Overgross no wind 

, 
I 
j ,  
! 
~ 

! 

i 

e ! 

132.749 LB 
5,481 Lb Overgross no wind 

20 KNS 
i 
I 
! 
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Naximum T.&ke-Off Cek>:ht 
Cont inen ta l  Air L ines ,  Procedures  for Use of Takeoff Keight C h a r t s  

combination of a i r p > r t ,  f l a p  s e t t i n g ,  tempcrature ,  runway and winds, is 
thc LESSER of t he  weights  determined i n  S t e p s  A and I3 beluv. The WAT 

t h e  Runway L i m i t  (Srep B) arc ca l cu l a t ed  s e p a r a t e l ?  hecause they are two 
(weight ,  a l t i t u d e ,  temperature) (Structl21:d s e p e n t )  limit (Step A) and 

d i s t i n c t l y  d i f f e r e n t  l i m i t a t i o n s  (but  n e i t h e r  one nay t'? exceeded). 

The Maximun Take-Off Weight l i m i t a t i o n  f o r  t he  p a r t i c u l a r  

If  tlic runway s e l e c t e d  does no t  pesmit s u f f i c i e n t  take-off 
v e i g h t ,  cons ider  t h e  p o s s i b i l i t y  of us ing  J d i f f e r e n t  ru~wav.  This rill 

of  wind component i f  t h e  runway d i r e c t i o n  i s  d i f f e r e n t ) .  
involve  r epea t i ng  Step B f o r  t he  new choice  of runway ( inc lud ing  r e v i s i o n  

I f  more than one tahe-off f l a p  s e t t i n g  is : iva i lab le  f o r  the  
p a r t i c u l a r  a i r p l a n e  type, then i t  may be b e n e f i c i a l  t o  choose another  
f l a p  s e t t i n g .  In genera l ,  t h e  smal le r  f l a p  s e t t i n g ?  r e s u l c  i n  t h e  
h ighes t  1Wr (Structl 'nd segment) limit weights ,  bu t  a t  Lhe samo- time 
longer  runway l eng th s  a r e  requ i red .  

A. WAT (Str,xrt/Zcd Eegmxt)  L in i t  - t h e  IC:T (StructIZnd 
Segment) L i m i t  is t h e  maximun al low3ble take-off weight 
for t h e  3 l t i t u d e  (of t he  a i r p o r t )  and t he  temperature  ( a t  
t he  t ine of  take- off) .  Deternine thc  1JAT (StructIZnd 
Segment) L i m i t  weight be e n t e r i n g  t he  a i r p o r t  c h a r t s  w i t h  
t h e  a i r p o r t  amblent temperature  ( i n  degrees  Fahrenhe i t ) .  
Fo l luu  t he  temperature  l ix  t o  its i n t c r r e c t i u n  with t he  

Seg. .lead h ~ ~ i z o ~ l t a l i y  and record  t ho  IJAT (St luct /Znd 
(hei;?) l i n e  l a b e l l e d  "NAT" or c o l u m  l abe l l ed  Struct12n-l 

Seynmt)  l i a . i t e2  weight. 

NOTE: 

a 

- The MAT (Struct lZnd Segment) Linit is independent 

EWST KEVER EXCEED t h i s  l i m i t a t i o n  no ma t t e r  how 
oC runway leng th  and the a c t u a l  take-off weight 

long J runway is a v a i l a b l e .  

B. Runway L i m i t  - The nex t  weight t o  be determined is t he  
maximun takc-off weight for t h e  p a r t i c u l l r  runvay t o  be 
used; inc lud ing  l i m i t a t i o n s  due t o  obs t ruc t i ons  beyond 
t h e  rbnmy.  wheel brake energy l i m i t a t i o n s ,  tire speed 
l im i t3 t i ons .  e t c .  

Again, enter t h e  a i r p o r t  c h a r t  with t h e  (anb ien t )  a i r p o r t  
t m p e r a t u r e .  Prqceed along t h e  temperature  l i n e  t o  its 
i n t e r s e c t i o n  w i t h  t h e  l i n e  o r  column i d e n t i f i e d  by the 

. .  
. .  . -  ~ 

. .  
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number of t h e  runway t o  be used. Read h o r i z o n t a l l y  an3 

weight  must now b e  co r rec ted  foi winds (if any) a s  fo l lows:  
r ecord  t h e  (zero wind) runway l i m i t e d  weight. T h i s  

;. 
\, / 

r epor t ed  wind by u s i n g  t h e  "Wing Component" c h a r t  i n  t h i s  sec t ion) .  
Determine t h e  wind component p a r a l l e l  t o  t h e  runway (from t h e  

(1) For a Headwind 

(a) MULTIPLY t h e  headwind component by t h e  "LB/knot t o  
add" shown on t h e  c h a r t .  This product  is the  headwind 
cor rec t ion .  

(b) ADD t h e  headwind c o r r e c t i o n  t o  t h e  (zero  wind) 
I 

runway l i m i t e d  weight obta ined above. The r e s u l t  is 
t h e  RUNItAY LIMITED WEIGHT. 

(2) For a Tailwind 

(a) MULTIPLY the  t a i lwind  component by the  "LBlknot t o  
s u b t r a c t"  shown on t h e  chart. This product is t h e  
t a i lwind  cor rec t ion .  i 

(1) SUBTRACT t h e  t a i lwind  c o r r e c t i o n  from t h e  (zero 
wind) runway l i m i t e d  weight obta ined above. The 
result is t h e  RUNWAY LIMITED W I G H T .  (Take-off . i s  
NOT AUTHORIZED if t h e  t a l lwind  excecds 10 knots.)  

.. , 
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