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E R R A T A  

NATIONAL 
TRANSPORTATION 

.SAFETY 
BOARD 

WASHINGTON, D.C. 20594 

AIRCRAFT ACCIDENT REPORT - NTSB-AAR- 75- 15. 
Western Air Lines, Inc., Boeing 737-200, N4527W 
Casper, Wyoming, March 31, 1975. 

Please make the fol lowing changes t o  the subject report: 

Page 3, paragraph 3 
Line 9,  delete "140 KIAS" and replace w i t h  "160 KIAS." 

Page 4 ,  paragraph 1 
Line 2 ,  a f t e r  sentence 'I ... t o  1 mile." add new sentence "The 
correlation of information from the f l i g h t  data recorder and 
the cockpit voice recorder showed that the a i r c ra f t  was about 
1,200 fee t  from the runway threshold a t  t h a t  time." 

Page 8, paragraph 1 
Line 5, delete a l l  information w i t h i n  the brackets and replace 
w i t h  "The speeds and headings from the FDR were correlated 
w i t h  the CVR and the best wind information available t o  produc 
an approach profile and a ground track. (See Appendixes E and 
F. )I' 

Page 8, paragraph 7 
Delete the f i r s t  paragraph under 1.13 Medical and Pathological 
Information and replace with "An examination of the crew's 
medical records disclosed no weexi s t i  nq disease which could 
have affected thei r judgments' o r  performances. 'I 

UNITED STATES GOVERNMENT 



Page 15, paraqraph 5 
Delete a l l  o f  the paragraph a f t e r  the word "discernible" on 
l i n e  4 and replace w i t h  ''Some o f  the v isual  factors  involved 
i n  the perception o f  distance are the d i s t r i b u t i o n  of l i g h t ,  
shade, and h igh l i gh ts  o r  mirrored re f l ec t i ons .  The lack of 
contrast  between the runway and the surrounding te r ra in ,  the 
320-foot l a t e r a l  displacement o f  the runway edge l i g h t s ,  and 
the d i f f i c u l t i e s  inherent i n  f l a r i n g  an a i r c r a f t  , which was 
descending a t  a r a t e  o f  1,600 f e e t  per minute, may have 
caused the captain t h  f l a r e  the a i r c r a f t  higher above the 
surface o f  the runway than he should have desired. The 
Safety Board bel ieves that,  when faced w i t h  these problems 
o f  depth perception and the a r res t i ng  o f  a high sink rate, 
the captain should have abandoned the landing attempt and should 
have executed a missed approach .'I 

Page 16, paragraph 2 
Delete l i n e s  5 through 11 and replace w i t h  "According t o  the 
captain 's testimony, he considered the p o s s i b i l i t y  o f  a missed 
approach i f  the prevai 1 i n g  weather condit ions prevented h i s  
i n i t i a l  landing; however, he d i d  not consider i d  a i r c r a f t  
weight would be a climb gradient l i m i t a t i o n  t o  t h a t  a l t e r n a t i v e  
maneuver. I' 

Paqe 16, paragraph 4 
Change the f i r s t  sentence t o  read, "the por t i on  o f  the approach 
from the MDA t o  touchdown, as executed, was not . .  . !I 

Page 16, par'agraph 5 

Page 17, paragraph 2 

Line 2, delete "750 ft./min." and replace w i th  "950 ft . /min." 

Delete the f i r s t  sentence contained i n  l i n e s  1 throuqh 3 and 
replace w i t h  "The captain d i d  no t  determine, nor did"he receive 
c a l l o u t  assistance i n  recognizing, the e f f e c t  o f  h i s  excess 
airspeed on stopping distance, which was also affected by a 
f o l  lowing wind. I' 

Page 17, paragraph 2 
Delete the sentence which s t a r t s  on l i n e  7 and ends on l i n e  8 
and replace w i t h  "He d i d  not, however, reduce speeds t o  
acceptabl e m i  n i  mums. I' 

Appendix E 
Place a new entry, j u s t  before ( t o  the l e f t  o f )  ent ry  time 
1342:54, which reads: 1342:53.5 Cam-1 # 'lever ** 

new entry, j u s t  before ( t o  the r i g h t  of) entry  time 
134'2:54, which reads: 1342:53.5 Cam-1 # l eve r  ** 

December 6, 1976 



F i l e  No. 1-1001 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D .  C .  20594 

AIRCRAFT ACCIDENT REPORT 

Adopted: October 30,  1975 - 
WESTERN A I R  LINES, I N C ,  
BOEING 737-200 , N4527W 

CASPER , WYOMING 
MARCH 31, 1975 

SYNOPSIS 

A t  0743 on March 31, 1975, Western A i r  L ines ,  Inc.  , F l i g h t  470, over- 
r a n  the  depar ture  end of runway 25 a t  t he  Natrona County I n t e r n a t i o n a l  
A i rpo r t  , Casper , Wyoming. 
approach on a snow-covered runway, w i t h  a following wind, and during 
reduced v i s i b i l i t y .  -The a i r c r a f t  was damaged s u b s t a n t i a l l y .  

The landing was made following a nonprecis ion 

Of the  99 persons aboard t h e  a i r c r a f t ,  4 were in ju red .  O f  these  
four  i n j u r i e s ,  t h r e e  occurred during t h e  evacuation. 

The Nat ional  Transpor ta t ion  Safe ty  Board determines t h a t  t h e  probable 
cause of t he  acc ident  was t h e  f a i l u r e  of the  pilot-in-command t o  exercise 
good judgment when he  f a i l e d  t o  execute  a missed approach and continued a 
nonprecis ion approach t o  a landing without  adequately assess ing  t h e  a i r -  
c r a f t ' s  p o s i t i o n  re la t ive  t o  t h e  runway threshold.  Contr ibut ing t o  t h e  
acc ident  were t h e  excessive he igh t  and speed a t  which he  crossed t h e  ap- 
proach end of t he  runway and the  f a i l u r e  of o the r  f l i g h t  crewmembers t o  
provide him wi th  requi red  c a l l o u t s .  

1. INVESTIGATION 

1.1 History of t h e  F l i g h t  

On March 31, 1975, Western A i r  L ines ,  Inc.  , F l i g h t  470, a Boeing 
737-200, N4527W, operated as a scheduled passenger f l i g h t  from Denver, 
Colorado, t o  MinneapolislSt.  Paul ,  Minnesota. The f i r s t  en r o u t e  s t o p  
w a s  Casper, Wyoming. 

Before F l i g h t  470 departed Denver, t h e  c a p t a i n  discussed the  weather,  
v i s i b i l i t y ,  and runway condi t ions  a t  Casper w i th  the  company d ispa tcher  
i n  Los  Angeles , Cal i fo rn ia .  

The f l i g h t  departed Denver a t  0703 1/ wi th  99 persons,  including 6 
crewmembers, aboard. 
s to red  instrument f l i g h t  r u l e s  (IFR) f l i g h t  plan.  The assigned en r o u t e  

It w a s  c leared  t o  z a s p e r  i n  accordance wi th  a 

I/ ~ l l  times h e r e i n  are mountain day l igh t ,  based on the  24-hour c lock.  - 
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f l i g h t  l e v e l  (FL) w a s  220. The f l i g h t  was uneventful during t akeof f ,  
cl imb, and c r u i s e .  

Before the  descent t o  Casper, the  second o f f i c e r  prepared a landing 
da ta  card which was based, i n  p a r t  on the  0700 Casper weather r epor t .  
The card contained the  following data:  

Cei l ing- indef in i te ,  800 f e e t  , sky obscured; v i s i b i l i t y  1 mile ,  
l i g h t  snow; temperature-23O; dew point--19°; wind--050° a t  12 kn; 
altimeter-29.68. The a i r c r a f t ' s  gross  weight--93,300 lb s . ;  the  
go-around engine pressure ratio-2.11; re ference  speed fo r  approach-- 
126 kn indicated airspeed (KIAS) a t  40' f l a p  s e t t i n g ,  and 130 KIAS 
with 30' of f l a p s .  

A no ta t ion  a t  the  bottom of the  card indicated "R/W 07 VR 7 / 8  V 1  11 
use 30 f l a p s  f o r  en rou te  ic ing ."  

F l igh t  470 was about 40 nmi from the  Casper VOR 3/ when Denver Center 
A t  0736,  following a descent t o  12,000 feet ,  41 terminated radar  s e rv i ce .  

the  f l igh tcrew contacted Casper approach con t ro l  and advised t h a t  the  
f l i g h t  was about 12 nmi south of t he  Evansville In t e r sec t ion .  >/ A t  t h a t  
time, the c o n t r o l l e r  c leared the  f l i g h t  t o  use the  l o c a l i z e r  back course 
approach fo r  runway 25, t o  circle t o  runway 3 ,  o r  t o  land s t r a i g h t  i n .  
The Casper weather was given a s  an " inde f in i t e  c e i l i n g ,  800, sky obscured, 
v i s i b i l i t y  1, va r i ab le  with l i g h t  snow, v i s i b i l i t y  3 / 4  var i ab le ,  1 1/2.  
V i s i b i l i t y  does appear lower west than e a s t ;  i t  appears r i g h t  on one east 
and we have a s t rong one west." One 
minute l a t e r ,  the  approach c o n t r o l l e r  advised t h a t  "runway 7 / 2 5  has been 
plowed. 
repor ted ,  Convair 580,as poor. 

The wind was given a s  "040O a t  9." 

There's about a 1/4-inch of powder snow on i t .  Braking ac t ion  
Runway 3/21 i s  being plowed a t  t h i s  t i m e . "  

Incoming F ron t i e r  F l igh t  80 was a l s o  on the  approach con t ro l  frequency. 
A t  0740, the  c o n t r o l l e r  gave F ron t i e r  80 the  loca l  weather condi t ions and 
indicated t h a t  the  wind was 50° a t  10 kn. 

A t  0751, Fl igh t  470 reported a t  the  Henning I n t e r s e c t i o n $ /  and was 
cleared t o  contact  the  Casper Tower. 
f l i g h t  t o  land on runway 25 and gave the  wind a s  030' a t  8 kn. 
- 2/ Runway 07 v i s i b i l i t y  range - 7 / 8  m i l e  va r i ab le  t o  1 m i l e .  
3/ Very High Frequency Omnidirectional Range. 
6/ - A l l  a l t i t u d e s  here in  a r e  mean sea l e v e l  unless  otherwise indicated.  
- 51  The i n t e r s e c t i o n  of t h e  Natrona County In t e rna t iona l  Airport  ILS 

back course l o c a l i z e r  and the  156O r a d i a l  of the  Casper VOR. 
- 6 /  The i n t e r s e c t i o n  of t he  back course l o c a l i z e r  t o  runway 25 and the  

184O r a d i a l  of the Casper VOR. 

The tower c o n t r o l l e r  c leared the  
The 



f l i g h t  was a l s o  advised by the c o n t r o l l e r  t h a t  a d i sab led  snow blower w a s  
" ju s t  w e s t  of t h e  i n t e r s e c t i o n  runway 2 1 ,  l e f t  s i d e  runway 25, on t h e  
edge.. . , 'I 
runway was c leared .  Following the  c o n t r o l l e r ' s  statement a t  0742 t ha t  
"Runway 2 5  i s  c leared  f o r  landing," the  f l i g h t  asked f o r  the  wind r epor t  
and was to ld  again tha t  t he  wind was 030' a t  8 kn. 

The f l ightcrew acknowledged the  t ransmission but  asked which 

During postaccident  in te rv iews ,  the  cap ta in  s t a t e d  t h a t  t h e  a i r c r a f t  
and i t s  systems operated normally and tha t  he w a s  f l y ing  t h e  a i r c r a f t  
throughout the f l i g h t .  He r eca l l ed  t h a t  the a i r c r a f t  crossed the  Evans- 
v i l l e  I n t e r s e c t i o n  a t  7,600 f e e t  and the  c learance  t o  make a back course 
l o c a l i z e r  approach was received about t ha t  t i m e .  He sa id  t h a t  he accepted 
t h i s  approach because preva i l ing  condi t ions met approach c r i t e r i a ;  how- 
ever ,  he s t a t ed  tha t  he had mentioned t o  the  o ther  crewmembers the  possi-  
b i l i t y  of executing a runway 25 missed approach. I f  he d id  make a missed 
approach, he would proceed over the  f i e l d  and begin a f r o n t  course I L S  ap- 
proach t o  runway 07. H e  s a id  later t h a t  he had considered the  wind and 
braking r epor t s  and t h e  r e p o r t s  were acceptable .  
s t a t e d  a l s o  t h a t  beginning a back course approach presented no problems 
t o  him and t h a t  i t  was rou t ine  f o r  the  tower t o  c l e a r  a i r c r a f t  f o r  
s t r a igh t - in  approaches and landings when winds were less than 10 kn. 

The f i r s t  o f f i c e r  

Both p i l o t s  stated t h a t  the  a i r c r a f t  w a s  i n  t h e  approach configura- 

A t  Henning, both p i l o t s  began t o  t i m e  t he  d i s t ance  from the  f i n a l  
t i o n ,  f l a p s  25O, landing gear  down, a i rspeed 150 KIAS,  and a l t i t u d e  6,800 
f e e t .  
approach f i x  t o  t h e  mis sed  approach point  (MAP). A t  0741:09, the  cap ta in  
s t a t e d  t h a t  t he  elapsed time would be  1 minute 38 seconds; however, t he  
f i r s t  o f f i c e r  sa id  l a t e r  t h a t  he had estimated the  time t o  be 1 minute 20 
seconds a f t e r  he appl ied a wind f ac to r .  
both p i l o t s  were using,  l ists  a t i m e  i n t e r v a l  of 1 minute 26 seconds and a 
descent r a t e  of 1,040 f e e t  per  minute a t  a ground speed of 140 KIAS. The 
d i s t ance  between the  two po in t s  i s  3.8 nmi and the  a l t i t u d e  d i f f e rence  i s  
1,140 f e e t .  

The Jeppesen approach p l a t e ,  which 

A t  0741:42, the  f i r s t  o f f i c e r  ca l l ed  out  "thousand t o  go t o  the  
f i e l d . "  7 /  
201' rad'Ial of the  Casper VOR i n  the  window of h i s  course devia t ion  ind i -  
ca to r .  A t  0742 :09, the  f i r s t  o f f i c e r  called "approaching minimums, and 
12 seconds later, he called " jus t  about a t  minimums." The cockpit  voice 
recorder  (CVR) recorded increasing engine noises  a t  t h i s  time. 

Then, a t  t he  cap ta in ' s  d i r e c t i o n ,  t he  f i r s t  o f f i c e r  s e t  the  

Both p i l o t s  s t a t ed  t h a t  the  a i r c r a f t  flew l e v e l  f o r  a few moments 
a t  the  minimum descent a l t i t u d e  (MDA). 
the  f i r s t  o f f i c e r  called the  runway i n  s i g h t  d i r e c t l y  below the  a i r c r a f t .  
Both p i l o t s  r eca l l ed  t h a t  the airspeed w a s  150 kn., with the  t r a i l i n g  
edge f l a p s  set a t  25'. 
t ance  t o  the  runway threshold t o  be 1/4 mile when he f i r s t  s ighted the  
runway. 

- 7/ 

Four seconds la ter ,  o r  a t  0742:25, 

The f i r s t  o f f i c e r  estimated the  a i r c r a f t ' s  d i s -  

When t h e  f i r s t  o f f i c e r  indicated t h a t  he had the  runway i n  -- - 
Fie ld  e l eva t ion  i s  5,348 f e e t .  



- 4 -  

s i g h t ,  t h e  cap ta in ,  who was  f l y ing  by instrument re ference ,  glanced out  
and estimated the same d i s t ance  t o  be  3 / 4  t o  1 m i l e .  The c a p t a i n  s t a t e d  
t h a t  from the  poin t  where he  f i r s t  s ighted the  threshold and t h e  high in-  
t e n s i t y  runway l i g h t s ,  which he  sa id  were c l e a r l y  d i s t ingu i shab le ,  he 
could see t h e  snow blower and about 1,000 f e e t  of runway beyond the  f i r s t  
runway in t e r sec t ion .  The i n t e r s e c t i o n  i s  about 1,500 f e e t  from the  
threshold.  The cap ta in  requested a 40° f l a p  s e t t i n g ;  however, t he  second 
o f f i c e r  to ld  the  cap ta in  t h a t  30° f l a p s  were a l l  t h a t  could be  used. The 
c a p t a i n  then asked f o r  a 30° f l a p  s e t t i n g ,  and t h e  landing w a s  made wi th  
a 30° f l a p  s e t t i n g .  
from MDA and t h a t  an  "excessive" rate of descent d id  not  develop. 
f i r s t  o f f i c e r  agreed. A s  the  a i r c r a f t  crossed the  threshold ,  t h e  second 
o f f i c e r  made a cabin  announcement f o r  t h e  f l i g h t  a t t endan t s  t o  be  seated.  

The cap ta in  s t a t e d  later t h a t  descent was normal 
The 

According t o  the  f i r s t  o f f i c e r ,  t he  ai rspeed as t h e  a i r c r a f t  crossed 
t h e  threshold w a s  re fe rence  speed +15 kn, and he  began t o  look f o r  runway 
d i s t a n c e  markers bu t  d i d n ' t  see any. H e  r eca l l ed  t h a t  a f t e r  the  a i r c r a f t  
was f l a r e d ,  i t  d id  not  f l o a t .  The touchdown w a s  f i rm  on the  snow-covered 
runway, and the  wing ground s p o i l e r s  deployed normally. The f i r s t  o f f i c e r  
la ter  sa id  t h a t  "...shortly a f t e r  t he  engines were placed i n  reverse ,  t h e  
red runway edge l i g h t s  i/ came i n t o  view." H e  bel ieved t h a t  t h e  a i r c r a f t  
touched down about 2,400 f e e t  from the  threshold.  H e  was not  apprehensive 
u n t i l  he s a w  the  runway's end. 

According t o  t h e  cap ta in ,  t h e  a i r c r a f t  crossed the  threshold a t  200 
t o  250 f e e t  above t h e  ground and a t  an  airspeed of "not over 20" kn above 
re ference  speed. 
pas t  t he  f i r s t  runway i n t e r s e c t i o n .  H e  s t a t e d  t h a t  although i t  w a s  
f a r t h e r  than he wanted, h e  was not  concerned about using excessive runway. 
H e  s t a r t e d  an ea r ly  f l a r e  which he a t t r i b u t e d  t o  the  320-foot lateral  
placement of t h e  runway edge l i g h t s ,  Af te r  he  r ea l i zed  the  a c t u a l  he ight  
above the  runway, he executed a step-down f l a r e  t h a t  caused t h e  a i r c r a f t  
t o  f l o a t .  The f l a r e  began a t  a speed of about Vref + 15 kn. Although he 
d i d n ' t  l ike  t h e  step-down f l a r e  as he performed i t ,  the  cap ta in  s t a t e d  
tha t  i t  was acceptable  t o  him. H e  then pushed t h e  a i r c r a f t  onto t h e  run- 
way ; t h e  landing was f i rm,  but  not hard,  The an t i sk id  system re leased  
once and then operated normally. 
lever reversers several t i m e s  before  both reversers began t o  opera te  
simultaneously. 
throughout t he  landing. The f i r s t  i nd ica t ion  t h a t  t he  landing w a s  i n  
jeopardy, according t o  the  capta in ,  w a s  when h e  saw what h e  bel ieved were 
t h e  red runway edge l i g h t s .  The cap ta in  then r ea l i zed  t h a t  t h e r e  was 
not s u f f i c i e n t  runway length remaining t o  attempt t o  go around. 
attempted t o  steer t h e  a i r c r a f t  away from the  approach l i g h t  s t r u c t u r e .  

Based on the  length of t he  a i r c r a f t ' s  t i r e  t r acks  i n  t h e  snow, t h e  
touchdown poin t  was near t he  c e n t e r l i n e  and about 2,375 f e e t  from t h e  

L 8/ Inves t iga t ion  and testimony a t  t h e  publ ic  hearing d isc losed  t h a t  t he  
runway edge l i g h t s  on the  last  1,700 f e e t  of runway 25 are amber, 
not red .  The only red l i g h t s  are those which mark the  depar ture  end 
of t h e  runway. 

H e  thought t h a t  he  had touched down about 1,000 f e e t  

The cap ta in  t r i e d  t o  engage the  t h r u s t  

Di rec t iona l  con t ro l  of t he  a i r c r a f t  w a s  not a problem 

H e  then 
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depar ture  end of the  runway, about 6,306 f e e t  from the  approach end of t h e  
runway. 

The a i r c r a f t  went of f  t h e  depar ture  end of t h e  runway t o  the  r i g h t  of 
t h e  c e n t e r l i n e .  
quate t o  take  the  a i r c r a f t  t o  t he  r i g h t  of t he  approach l i g h t  s t r u c t u r e s .  
Af te r  s t r i k i n g  several metal s tanchions i n  the  f i r s t  row of terminal  ba r  
l i g h t s ,  which were locatd 200 f e e t  o f f  t he  end of the  runway, t he  air- 
c r a f t  s t ruck  a shallow i r r i g a t i o n  d i t c h  280 f e e t  o f f  the  runway end. 
a i r c r a f t  veered f a r t h e r  t o  the  r i g h t  and stopped about 800 f e e t  beyond 
t h e  depar ture  end of t h e  runway on a magnetic heading of about 008O. 

The p i l o t  s t a t e d  t h a t  t h e  nose wheel s t ee r ing  was ade- 

The 

A t  0743:27 ,  t he  f i r s t  o f f i c e r  n o t i f i e d  the  tower t o  ca l l  the f i r e  
t rucks .  

1.2  I n j u r i e s  t o  Persons 

C r e w  - I n j u r i e s  

F a t a l  
Nonf a ta  1 
None 

0 
0 
6 

Passengers 

0 
4 
89 

Others 

0 
0 

1.3 Damage t o  A i r c r a f t  

The a i r c r a f t  w a s  damaged subs t an t i a l ly .  

1.4 Other Damage 

Three approach l i g h t s  on the  f i r s t  row of terminal  bar  l i g h t s ,  
located 200 f e e t  from t h e  depar ture  end of runway 25, were destroyed. 

1.5 C r e w  Information 

The s i x  crewmembers were properly c e r t i f i c a t e d  f o r  t h e  f l i g h t .  
(See Appendix B.) 

The f l igh tcrew had received t r a in ing  i n  a l l  nonprecision approaches; 
however, t h e i r  t r a i n i n g  records showed t h a t  such approaches had been made 
from VOR naviga t iona l  f a c i l i t i e s .  
several back course ILS approaches r ecen t ly  on r egu la r  scheduled f l i g h t s .  
During these  approaches, t h e  v i s i b i l i t y  had been such t h a t  he w a s  a b l e  t o  
see the  runway environment e a r l y  enough t o  permit him t o  decend Over t h e  
threshold a t  an acceptable  height  and speed. 
t he  nonprecision approach i s  t h e  descent from minimum decent a l t i t u d e  t o  
the  runway touchdown zone; however, the  cap ta in  d id  not have t r a in ing  o r  
l ine experience where he had flown t o  a poin t  immediately before  the  MAP 
without t he  runway environment i n  s i g h t  and where he was required t o  make 
a dcd.sion t o  land s t r a igh t - in  o r  to begin a missed approach. 

According t o  the  cap ta in ,  he had made 

The c r i t i ca l  maneuver i n  
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1.6 Airc 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 i n  accordance 

The gross  weight and c.g.  were wi th in  prescr ibed l i m i t s  during take- 
with Federal  Aviation Administration (FAA) requirements. (See Appendix 
C. )  
o f f  and landing. 

1.7 Meteorological Information 

The terminal fo recas t  f o r  Casper, issued by the  National Weather 
Service Forecast  Of f i ce  a t  Cheyenne, Wyoming, a t  0340 on March 31,  1975, 
va l id  f o r  24 hours beginning a t  0400 was, i n  pa r t :  

0400 - 1400: Ceil ing -- 3,000 feet overcas t ,  v i s i b i l i t y  -- 5 
mi les ,  l i g h t  snow, occasional  c e i l i n g  -- 1,000 f e e t ,  obscurat ion,  
v i s i b i l i t y  -- 2 miles ,  l i g h t  snow. 

The o f f i c i a l  sur face  weather observat ions a t  Casper near the  time of 
t h e  accident  were as follows: 

0624 - S p e c i a l ,  i n d e f i n i t e  c e i l i n g  -- 800 f e e t  obscurat ion,  visi-  
b i l i t y  -- 1 mile va r i ab le ,  l i g h t  snow, wind -- 040' 14 kn, altimeter 
s e t t i n g  -- 29.68 inches,  runway 07 -- runway v i s i b i l i t y  1 114 
m i l e s ,  v i s i b i l i t y  -- 314 m i l e  va r i ab le  t o  1 112 m i l e s .  

- 0656 - i n d e f i n i t e  c e i l i n g  -- 800 f e e t  obscurat ion,  v i s i b i l i t y  -- 
1 mile va r i ab le ,  l i g h t  snow, temperature -- 23OF, dew poin t  -- 
l g ° F ,  wind -- 050° 12 kn, a l t ime te r  s e t t i n g  -- 29.68 inches,  
runway 07 runway v i s i b i l i t y  -- 718 var i ab le  t o  1 mile, v i s i b i l i t y  -- 
3 / 4  mile va r i ab le  t o  1 1 / 2  m i l e s .  

0748 - Specia l ,  i n d e f i n i t e  c e i l i n g  -- 500 f e e t  obscurat ion,  visi- 
b i l i t y  -- 1 m i l e ,  va r i ab le ,  l i g h t  snow, temperature -- 23'F, dew 
poin t  -- 190F, wind -- 050° 8 kn, a l t ime te r  s e t t i n g  -- 29.70 inches,  
runway 07 runway v i s i b i l i t y  -- 718 m i l e  v a r i a b l e  t o  1 118 miles ,  
v i s i b i l i t y  -- 314 m i l e  v a r i a b l e  t o  1 1 / 2  m i l e s ,  a i r c r a f t  mishap. 

The area fo recas t  which was issued by the  National Weather Service 
Forecast  Of f i ce  a t  Kansas Ci ty  a t  0640,  March 31 ,  1975, va l id  0700 - 0100, 
w a s ,  i n  p a r t ,  as follows: 

S ign i f i can t  clouds and weather. Wyoming, Mountains occasional ly  
obscured above 6,000 - 8,000 f e e t  i n  clouds and snow with v i s i -  
b i l i t i e s  i n  va l l eys  and p l a i n s  occasional ly  below 3 m i l e s ,  l i g h t  
snow. Tops above 20,000 f e e t .  

Ic ing .  Light ,  occasional moderate mixed i c i n g  i n  clouds and i n  pre- 
c i p i t a t i o n  behind cold f r o n t .  
Kansas s loping t o  su r face  northern Nebraska. 
remainder a rea  by 2200. 

Freezing l e v e l  8,000 f e e t  southern 
Lowering to  su r face  
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1.8 Aids t o  Navigation 

The back course  instrument approach to  runway 25 a t  t h e  Natrona 
County I n t e r n a t i o n a l  Ai rpor t  incorpora tes  an ILS l o c a l i z e r  s i g n a l  which i s  
t ransmi t ted  on 116.3 MHz. The inbound course is  254O. The f i n a l  approach 
f i x  i s  the  i n t e r s e c t i o n  of t h e  l o c a l i z e r  course  and t h e  1840 r a d i a l  of t he  
Casper VOR, which i s  located 11.5 nmi from the  f i x .  This f i x ,  designated 
l! Henning," i s  3.8 n m i  from the approach end of runway 25. 
mediate f i x  i s  provided a t  t h e  i n t e r s e c t i o n  of t he  l o c a l i z e r  course and 
the  156' r a d i a l  of t h e  Casper VOR. 
"Evansville" and i s  located 9.3 nmi from the  approach end of runway 25. 

An i n t e r -  

This i n t e r s e c t i o n  is  designated 

The Jeppesen approach c h a r t ,  which d e p i c t s  t h e  Natrona County I n t e r -  
n a t i o n a l  Ai rpor t  l o c a l i z e r  back course  f o r  runway 25, dated February 2 2 ,  
1974, was c u r r e n t  a t  t h e  t i m e  of t h e  accident and w a s  used by the  f l i g h t -  
crew of F l i g h t  470. 
VOR poin t ing  toward t h e  approach end of runway 3 .  (See Appendix D . )  

The c h a r t  displayed t h e  201° r a d i a l  of t h e  Casper 

There were no known d iscrepancies  t o  naviga t iona l  a i d s  reported a t  
the  t i m e  of t h e  acc ident .  

1.9 Communications 

No communications d i f f i c u l t i e s  were repor ted  between t h e  f l i gh tc rew 
and t h e  a i r  t r a f f i c  c o n t r o l l e r s .  

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

Runway 25 a t  t h e  Natrona County I n t e r n a t i o n a l  Ai rpor t  i s  an a spha l t  
surfaced runway, 8,681 f e e t  long and 300 f e e t  wide. A Jeppesen approach 
c h a r t  no ta t ion  states t h a t  t h e  cen te r  150-foot a r ea  of t he  runway is  to  
be used. The e l e v a t i o n  a t  t h e  touchdown zone i s  5,330 f e e t .  High in ten-  
s i t y  runway l i g h t s  are p laced  10 f e e t  from each s i d e  of t h e  runway, o r  320 
f e e t  a p a r t ,  l a t e r a l l y ,  
acc iden t ,  and the l i g h t s  were being operated on t h e  h ighes t  i n t e n s i t y  
s e t t i n g  (s tep 5). 
i n d i c a t o r  (VASI) f o r  runway 25. 

A l l  elements w e r e  opera t ing  a t  t h e  t i m e  of t h e  

There are no approach l i g h t s  o r  v i s u a l  approach s lope  

Under 14 CFR 139, C e r t i f i c a t i o n  and Operations,  Land Ai rpor t s  Serving 
CAB-Certificated A i r  Carriers, Natrona County I n t e r n a t i o n a l  A i rpo r t ,  was 
i ssued  an Airpor t  Operating C e r t i f i c a t e  e f f e c t i v e  May 21, 1973. On 
February 13, 1975, a Grant of Exemption was issued t o  exempt t h e  a i r p o r t  
from s a f e t y  equipment requirements. 
q u i s i t i o n  of a i r p o r t  f i r e f i g h t i n g  and rescue  veh ic l e s  which m e t  t h e  requi re -  
ments of 14 CFR 139.49@)(2).  The exemption terminated on May 15,  1975. 
1.11 F l i g h t  Recorders 

2524. 

The requirements provided f o r  t h e  ac- 

The a i r c r a f t  was equipped wi th  a Fa i r ch i ld  Model A-100 CVR, serial No. 
The CVR was not damaged and a normal readout of t h e  tape was obtained. 
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The a i r c r a f t  was a l s o  equipped with a Fa i rch i ld  Model 5424 f l i g h t  
da t a  recorder  (FDR), ser ia l  No, 5513. The f o i l  medium was undamaged and 
a l l  parameters had been recorded. 
funct ion o r  recording abnormali t ies .  
ta ined.  
track. ) 

There w a s  no evidence of recorder  mal- 
A normal readout of t he  tape  was ob- 

(See Appendix E f o r  approach p r o f i l e  and Appendix F f o r  ground 

1.12 Wreckage 

The a i r c r a f t  r a n  off the  runway t o  t h e  r i g h t  of t he  c e n t e r l i n e  and 
destroyed three approach l i g h t s  on stanchions 200 f e e t  o f f  the  end of t he  
runway. 
r i g h t  main landing gear assembly and the  r i g h t  powerplant separated from 
t h e  a i r c r a f t .  
end of the  runway. 
t i a l l y  and ro t a t ed  a f t .  
a i r c r a f t .  
wing t r a i l i n g  edge f l a p s  were i n  t h e  30 , extended pos i t ion .  The f l a p  
ind ica to r  i n  the  cockpi t  a l s o  indicated t h i s  pos i t i on .  

The a i r c r a f t  then co l l ided  with an i r r i g a t i o n  d i t c h ,  and the  

They were found 460 and 580 f e e t ,  respec t ive ly ,  off  the  
The l e f t  m i n  landing gear  assem5ly separated par- 

The l e f t  powerplant remained at tached t o  the  
The nose gear  assembly c o l l a  sed rearward. The l e f t  and r i g h t  

There wasnoevidence t o  i n d i c a t e a f a i l u r e  of the a i r c r a f t ' s  systems, 
s t r u c t u r e ,  o r  powerplants before  t h e  a i r c r a f t  l e f t  t he  runway sur face .  

Cockpit examination showed d i f f e rences  between instrument s e t t i n g s  
on the  capta in ' s  and the  f i r s t  o f f i c e r ' s  instruments.  
a i rspeed bug was set a t  130 kns,  while  t he  f i r s t  o f f i c e r ' s  was set a t  
126 kns. The cap ta in ' s  r ad io  altimeter was set a t  300 f e e t ,  t he  f i r s t  
o f f i c e r ' s  a t  200 f e e t .  

The cap ta in ' s  

The a l t i t u d e  warning s e l e c t o r  was set a t  22,000 f e e t .  

An area of t i r e  on the  r i g h t  main wheel t rucks  exhibi ted puncture 
breaks and s c u f f s  t ha t  resembled revered rubber. The damaged t i r e  area 
extended 3 t o  4 inches on t h e  s i d e w a l l  and was found only on the  r i g h t  
main wheel t rucks.  
impacted the  i r r i g a t i o n  d i t c h .  

These t rucks  had separated from the  a i r c r a f t  when i t  
The scuf f ing  was angled t o  t h e  tread l ine .  

1.13 Medical and Pathological  Information 

Medical examination of the  crewmembers revealed no evidence of pre- 
ex i s t ing  physical  o r  physiological  problems which could have a f fec ted  
t h e i r  judgments o r  performances. 

During the  evacuation, a passenger broke h i s  w r i s t  whi le  helping 
another passenger. 

1.14 F i r e  
I_ 

There was no f i r e .  
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Casper Ground Control  radioed the  a i r p o r t  manager, who was i n  charge 
of t h e  a i r p o r t ' s  emergency personnel,  t h a t  F l i g h t  470 had run  off t h e  run- 
way. A t  the  time, the a i r p o r t  manager and a l l  emergency personnel  were in- 
volved i n  snow-removal opera t ions .  The  a i r p o r t  mmager, who was super- 
v i s ing  snow-removal opera t ions  alongside runway 25 when F l i g h t  470 landed, 
saw t h e  a i r c r a f t  pass h i s  l oca t ion  and disappear i n t o  a snow shower. En 
rou te  t o  the  acc ident  scene, t h e  a i r p o r t  manager requested t h a t  the tower 
c o n t r o l l e r  g i v e  Western A i r  Lines s t a t i o n  personnel c learance  t o  proceed 
ou t  t o  t h e  a i r c r a f t  and requested t h a t  F l i g h t  470 be  asked t o  change t o  
the ground c o n t r o l  frequency. The f i r s t  person t o  arrive a t  t he  scene 
was t h e  a i r p o r t  manager. When he a r r i v e d ,  the a i r c r a f t  was being evacuated 
and t h e r e  w a s  no f i r e .  Approximately 7 minutes, o r  longer,  a f t e r  t h e  
f i r s t  n o t i f i c a t i o n  of t h e  acc iden t ,  t he  a i r p o r t ' s  quick-dash f i r e t r u c k  
a r r ived  on scene. 
f i r e  o r  f o r  f i r e  hazards. 

The f i r e t r u c k  driver d id  not inspec t  t h e  wreckage f o r  

The a i r p o r t  manager later r eca l l ed  t h a t  when he reached the  a i r c r a f t ,  
he  heard t h e  a u x i l i a r y  power u n i t  running. 
f l i g h t  crewmembers were s t i l l  a b o a r d t h e  a i r c r a f t .  Af t e r  assess ing  the  
s i t u a t i o n  and checking f o r  i n j u r i e s  among t h e  passengers, t he  a i r p o r t  
manager d i r ec t ed  h i s  e f f o r t s  toward g e t t i n g  t h e  passengers t ranspor ted  t o  
an a i r p o r t  hangar. 
p o r t  occupants of t he  a i r c r a f t  t o  an assembly poin t  i n  t h e  hangar. 

H e  a l s o  noticed t h a t  t h e  

The f i r e t r u c k  w a s  used t o  he lp  o the r  veh ic l e s  trans- 

1.15 Survival Aspects 

This w a s  a surv ivable  acc iden t ,  

When the  a i r c r a f t  stopped, each p i l o t  opened h i s  s i d e  window to  de te r -  
Both s t a t e d  t h a t  they saw none. mine i f  t he re  w a s  f i r e .  

tempted t o  n o t i f y  t h e  cabin a t t endan t s  t o  evacuate t h e  passengers; how- 
ever, the cabin  publ ic  announcement microphone had come loose  from i t s  
holder and could not be dislodged from under t h e  cap ta in ' s  seat. 
f i r s t  o f f i c e r  performed r o u t i n e  cockpit  s e c u r i t y  d u t i e s  and then performed 
t h e  "emergency evacuation'' c h e c k l i s t  t o  complete securing the  cockpit .  
I n  h i s  w r i t t e n  statement,  t h e  f i r s t  o f f i c e r  s t a t e d  t h a t ,  "Jack ( the  
capta in)  then came up and turned t h e  b a t t e r y  switch o f f . "  
t inguisher  handles had been pulled and r o t a t e d  as required.  
p i l o t s  d id  not know i f  t he  ex t inguishers  had ac t iva t ed .  
l e f t  t h e  cockpi t ,  t h e  evacuation of t he  cabin  was complete. 

The cap ta in  at- 

The 

The f i r e  ex- 

When t h e  p i l o t s  
However, t h e  

A f t e r  the  a i r c r a f t  stopped, t h e  second o f f i c e r  immediately went i n t o  
the  cabin  and saw t h a t  t h e  passengers were leaving. 
asked i f  they were to  evacuate, and the second o f f i c e r  answered affirma- 
t i v e l y .  
According t o  a f l i g h t  a t t endan t ,  t he  l e f t  forward exit door was d i f f i c u l t  
t o  open, bu t  w i th  t h e  a s s i s t a n c e  of t he  second o f f i c e r ,  the door was 
opened and t h e  s l i d e  i n f l a t e d  normally. 
forward door and around t h e  l e f t  wing, where he helped th ree  passengers 

The f l i g h t  a t t endan t s  

H e  then opened t h e  r i g h t  forward e x i t  door and t h e  s l i d e  i n f l a t e d .  

The second o f f i c e r  went ou t  a 
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who had l e f t  t h e  cabin  by t h e  overwing exit. H e  s t a t e d  t h a t  t he  a i r c r a f t  
was on i t s  be l ly .  The second o f f i c e r  ind ica ted  t h a t  t h e  level p o s i t i o n  
of  t h e  a i r c r a f t  aided t h e  evacuation considerably.  A f l i g h t  a t tendant  a t  
the  l e f t  rear door c a l l e d  t o  t h e  second o f f i c e r  t o  s t r a i g h t e n  the  evacua- 
t i o n  s l i d e  which had p a r t i a l l y  i n f l a t e d  a f t e r  being re leased .  After  i t  
w a s  s t ra ightened ,  t h e  s l i d e  f u l l y  i n f l a t e d ;  however, i t  de f l a t ed  slowly 
when i t  was extended f u l l y .  
i t  f e l l  across  a fence.  

The s l i d e  was punctured by barbed w i r e  when 

The f l i g h t  a t tendant  seated i n  t h e  forward jumpseat s a i d  t h a t  a f t e r  
she had i n f l a t e d  the  l e f t  e n t r y  door s l i d e ,  passengers had opened the 
coa t  c l o s e t  on the  l e f t  s i d e  Sehind the  en t ry  door t o  re t r ieve garment 
bags and were blocking t h e  aisle.  She shouted f o r  them to  cont inue the  
evacuation and pushed t h e  passengers to keep them moving out  t h e  exi t .  

Both f l i g h t  a t t endan t s  seated on t h e  a f t  jumpseat s a i d  t h a t  during 
the  ground s l i d e ,  d e b r i s  was f l y i n g  around i n  t h e  cabin.  They s a i d  t h a t  
the  waste conta iner  came out  of t h e  s to rage  b i n  i n  t h e  a f t  ga l l ey  and 
s p i l l e d  garbage on t h e  f l o o r .  
tendants  began t o  open t h e i r  r e spec t ive  doors.  
t h e  l e f t  s i d e  could not  open t h e  l e f t  a f t  door mare than a crack. 
duty f l i g h t  a t t endan t ,  who was sitting in seat 16B, h e l p e d  h e r  open 
the  l e f t  door. The f l i g h t  a t tendant  then pul led the  i n f l a t i o n  handle 
f o r  t he  evacuation s l i d e ,  bu t  i t  only p a r t i a l l y  i n f l a t e d  u n t i l  t he  second 
o f f i c e r  s t ra ightened  i t .  

When t h e  a i r c r a f t  stopped, both f l i g h t  at-  
The f l i g h t  a t tendant  on 

An o f f -  

The f l i g h t  a t tendant  on the  r i g h t  s i d e  went t o  open the  r i g h t  a f t  
service door and a passenger helped her  swing i t  open. 
s l i d e  and began evacuating passengers. 
t h a t  when passengers stopped coming t o  t h e i r  e x i t s ,  they s a w  s e v e r a l  
passengers i n  t h e  cen te r  cab in  area wai t ing t o  use  t h e  overwing e x i t s .  
They shouted t o  t h e  passengers t o  come t o  t h e  rear and exit .  
t h e  passengers were ou t ,  t he  f l i g h t  a t t endan t s  ex i ted  and attempted t o  
assemble t h e  passengers toge ther .  

She deployed the  
Both a f t  f l i g h t  a t t endan t s  s t a t e d  

Af te r  a l l  

Shor t ly  t h e r e a f t e r ,  two f l i g h t  a t t endan t s  reboarded the a i r c r a f t  t o  
ob ta in  personal  belongings of t h e  passengers and t o  ob ta in  a f i r s t  a i d  
k i t  and oxygen b o t t l e s .  

During t h e  evacuation, one passenger broke h i s  w r i s t  whi le  helping 
another  passenger. 

Of t h e  th ree  minor i n j u r i e s ,  two were incurred during evacuation. 
The t h i r d  w a s  received when a passenger was thrown about as the a i r c r a f t  
was s l i d i %  t o  a s top .  

1.16 Tests and Research 

None were conducted. 
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1.17 Other Information 

1.17.1 Uncontrolled Vehicular T r a f f i c  

F r o n t i e r  A i r l i n e s  F l i g h t  603, a Convair 580, had been awaiting take- 
of f  c l ea rance  on runway 25 when F l i g h t  470 made i t s  approach. 
crew of F l i g h t  603 s a w  the  a i r c r a f t  pass above them as they held clear of 
runway 25. 
off end of runway 3 .  
c lea rance  u n t i l  t h e  tower c o n t r o l l e r  could v e r i f y  t h a t  t h e  runway was 
clear of snow-removal equipment. A t  t h a t  t i m e ,  t h e  c o n t r o l l e r  could not 
see the  e n t i r e  length  of runway 3 because t h e  v i s i b i l i t y  was reduced i n  
most d i r e c t i o n s  by f a l l i n g  snow. 
county v e h i c l e  t o  r e p o r t  when a l l  veh ic l e s  w e r e  off  t h e  runway. 

The f l i g h t -  

Af t e r  t h e  landing, F l i g h t  603 was c leared  t o  t a x i  t o  t h e  take- 
The Convair w a s  held i n  takeoff p o s i t i o n  f o r  f u r t h e r  

H e  w a s  r e ly ing  on information from a 

I m e d i a t e l y  a f t e r  F l i g h t  603 w a s  cleared f o r  takeoff and w a s  on t h e  
takeoff r o l l ,  t he  tower c o n t r o l l e r  s igh ted  th ree  veh ic l e s  on a midfield 
taxiway approaching runway 3. F a l l i n g  snow had l i m i t e d  v i s i b i l i t y  and 
the  c o n t r o l l e r  d id  not see the  veh ic l e s  u n t i l  they were almost en te r ing  
t h e  runway. H e  attempted t o  s top  them by d i r e c t i n g  a hand-held red tower 
c o n t r o l  l i g h t  a t  t h e  veh ic l e s .  The o ther  c o n t r o l l e r  attempted two r a d i o  
transmissions t o  t h e  a i r c r a f t  i n  an attempt t o  s top  i t .  The transmissions 
were broken, and a complete, s i n g l e  transmission w a s  not made. The con- 
t r o l l e r  believed t h a t  t h e  a i r c r a f t ' s  speed w a s  too g r e a t  t o  s top  before  
reaching t h e  pa th  of t h e  vehic les .  The Convair flew 60 t o  80 f e e t  above 
t h e  ca r s .  These veh ic l e s  were t r anspor t ing  t h e  passengers from t h e  d i s -  
abled a i r c r a f t  t o  an assembly po in t  i n  hangar N o .  3. 

I n  a statement t o  t h e  Safe ty  Board, t h e  c a p t a i n  of F r o n t i e r  F l i g h t  
603 sa id :  

"The tower c leared  F r o n t i e r  603 down runway 2 1  t o  hold i n  p o s i t i o n  
on runway 3 .  
observed were t h e  snow removal equipment a t  t h e  east s i d e  of runway 
21. Af t e r  holding i n  p o s i t i o n  on runway 3 f o r  some t i m e ,  t he  tower 
c leared  F r o n t i e r  603 f o r  take  o f f .  I asked t h e  tower i f  t h e  runway 
w a s  clear of snow removal equipment; they answered t h a t  i t  w a s .  
A t  about 80 K t s  t h e  tower s a i d ,  'F ront ie r  60-,' without  f i n i s h i n g  
the  transmission. About two seconds later I made a normal r o t a t i o n  
and noticed two veh ic l e s  approaching runway 3 from my l e f t  a t  a 
h igh- ra te  of speed. 
went over t he  top of them a t  what I would estimate a t  between 60 
and 80 fee t . "  

Taxiing down runway 21 the  only ground veh ic l e s  I 

The veh ic l e s  continued across  runway 3 and w e  

1.17.2 Excerpts from Western A i r  Lines Operations and Training Manuals 
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Operations Manual 

Sect ion 3-12, page 1, dated A u g u s t  1, 1 9 7 4 :  

PILOT NOT FLYING STANDARD CALLOUT PROCEDURES 

" A l l  IFR Approaches 

A. A t  f i n a l  approach f i x  o r  ou te r  marker 

1. C a l l  altimeter readings and compare with approach p l a t e .  

B .  C a l l  1000' above touchdown (above TDZ f o r  approach t o  s t r a i g h t  i n  
minimums o r  above a i r p o r t  e l eva t ion  f o r  approaches to  c i r c l i n g  
minimums). 

C .  Call  500' same as above. 

D.  C a l l  100' above minimums. 

E. C a l l  minimums 

NOTE: ON NONPRECISION APPROACHES (NO GLIDE SLOPE REFERENCE) AT 
500' ABOVE FIELD LEVEL, CALL EACH 100' ABOVE FIELD LEVEL. 

F. C a l l  dev ia t ions  of one dot  or  mre from l o c a l i z e r  o r  g l i d e  
slope.  

"On A l l  Approaches Including VFR When Below 1000' From Touchdown 

A.  Call s ink  r a t e  of 1000 fpm o r  more. 

B. Call out  t h e  airspeed i f  i t  i s  wi th in  10 k t s .  of the  minimum 
airspeed f o r  t ha t  intermediate  f l a p  s e t t i n g  ( f l a p s  1 th ru  
f l a p s  30) .  

Call  a i rspeed i f  i n  excess of VRm + 10 o r  i f  t he  ai rspeed i s  
reduced t o  VRm 

C.  

"Use of Radio Alt imeter  
I 

A. S e t  t o  1500' on Climb Checkl is t  (both P i l o t s ) .  

B .  During a l l  approachs (VFR-IFR), when 1500' l i g h t  comes on, ca l l  
out  
t o  both high and low minimum Captains.)" 

i"ZDA l i g h t  on and set t o  200 f e e t .  (This procedure app l i e s  

ENERGENCY EVACUATION 

AFTER AIRPLANE COMF,S TO A STOP 
STANDBY POWER SWITCH . . . . . BATTERY 

BRAKES . . . . . . . . . . ASREQUIRED 



EMERGENCY EXIT LIGHTS . . . . . . . . .  ON 

FLAPS. . . . . . . . . . . . . . . . .  40 
SPEEDBRAKES . . . . . . . . .  DOWN/DETENT 

START LEVERS . . . . . . . . . .  CUTOFF 

FIRE SWITCH OVERRIDE BUTTONS (3). . PUSH 

FIRE SWITCHES (engines&APU-if) . PULL & ROTATE 

N A C  CMD . . . . . . . .  EVACUATE, EVACUATE 

BATTERY SWITCH . . . . . . . . . . .  OFF .. 
Training Manual 

Sect ion 2-8, page 53, dated October 15, 1971: 

"Use of Radio A l t i m e t e r  

A. Se t  t o  1500' on Climb Checkl is t  (both P i l o t s ) .  

B. During Approach (when f ly ing  on instrument condi t ions)  ca l l  
ou t  MDA l i g h t  ON and RESET . 

NOTE: SET THE RADIO ALTIMETER TO DH FOR THE ILS APPROACH. SET I T  
AT 300' FOR ALL NON-PRECISION APPROACHES AND NOT AT MDA. 

A RADIO ALTIMETER WARNING GATE AND I S  NEVER TO BE SET TO 
PUBLISHED MINIMUMS. I' 

THE 300 SETTING ON THE NON-PRECISION APPROACETONSTITUTES 

Sect ion 2-8, page 62-63, dated October 15, 1971: 

- !Non-Precision Approaches 

Good 
s i d e r a t i o n  on non-precision approaches. 
t he  performance of t h e  a i r c r a f t  t o  such a degree tha t  i t  i s  i m -  
poss ib l e  t o  follow t h e  approach p r o f i l e  on the  letdown p l a t e .  

judgement i n  f l a p  usage and airspeed s e l e c t i o n  is  a prime con- 
Variable f a c t o r s  m y  e f f e c t  

Jkamples of these va r i ab le s  are: 

A. Tailwind on approach 

B. Necessity of maintaining 55% N 1  t o  provide ample heat  f o r  
engine an t i - i c ing  . 

C. A 10 mile  procedure tu rn  l imi t a t ion .  



- 14 - 
To accommodate these  and o the r  s i t u a t i o n s  which msy vary ,  i t  i s  o f t e n  
necessary t o  extend f l a p s  earlier and t o  reduce speed sooner than 
recommended. Exercise caut ion  i n  f l a p  usage and never p lace  t h e  a i r -  
c r a f t  i n  a conf igura t ion  which would make recovery d i f f i c u l t  o r  im-  
poss ib l e  i n  t h e  event of sudden engine f a i l u r e .  

NOTE: EXERCISE CAUTION IF  USING FLAP DRAG TO EXPEDITE DESCENT. 
HIGH RATES OF DESCENT AND STEP DOWN ALTITUDES COMMON TO 
NON-PRECISION APPROACHES CAN BE A HAZARDOUS COMBINATION 
UNLESS THE PILOT I S  CAREFUL NOT TO OVERSHOOT DESIRED LEVEL 
OFF ALTITUDES. H I G H  SINK RATES ARE NEVER RECOMMENDED. 
THE MUCH MORE ACCEPTABLE TECHNIQUE OF REDUCING APPROACH 
SPEEDS A L O X  WITH ASSOCIATED REDUCED DESCENT RATES SHOULD 
ACCOMMODATE ALL DESCENT PXOFILES." 

Sec t ion  2-8, page 76, dated October 15, 1971: 

"Factors Affect ing Landing Distance ---- 
"Floating j u s t  off  t he  runway su r face  before  touchdown must be 
avoided, as t h i s  procedure uses  a l a r g e  po r t ion  of t h e  available 
runway. I f  t h e  a i r p l a n e  should be over t he  recommended speed a t  
the  poin t  of intended touchdown, dece le ra t ion  on t h e  runway i s  
about t h ree  times g r e a t e r  than i n  t h e  a i r .  
b e  landed as near  t h e  1000' po in t  as poss ib l e  r a t h e r  than allowed 
t o  f l o a t  i n  t h e  a i r  t o  bleed o f f  speed. 

The a i r p l a n e  should 

"Consider an a i r p l a n e  t h a t  would normally approach a t  130 k t s .  and 
r e q u i r e  a normal landing d i s t a n c e  of 4000' .  With o the r  condi t ions 
cons t an t ,  f l y ing  over t he  threshold wi th  10 k t s .  excess speed a t  
140 and touching down 10 k t s .  over speed would inc rease  t o t a l  
landing d i s t a n c e  only 350'. If t h i s  10 k t s .  excess speed i s  bled 
of f  i n  the  a i r  before  touchdown, landing d i s t ance  w i l l  be  increased 
by about 1200 t o  1500. 

"Height of t h e  a i r p l a n e  over t h e  end of the  runway a l s o  has a very 
s i g n i f i c a n t  e f f e c t  on t o t a l  landing d is tance .  For example, f l y ing  
over t h e  end of the  runway a t  100' a l t i t u d e  r a t h e r  than 50' could 
inc rease  the  t o t a l  landing d i s t ance  r e s u l t s  pr imar i ly  because of 
t he  length  of runway used up before  the  a i r p l a n e  a c t u a l l y  touches 
down. Gl ide  pa th  angle  a l s o  e f f e c t s  t o t a l  landing d is tance .  Even 
whi le  maintaining the  50' he ight  over t h e  end of t h e  runway, t o t a l  
landing i s  increased as the  approach pa th  becomes f l a t t e r .  Gl ide  
pa th  angle  is a func t ion  of p i l o t  technique and b e s t  r e s u l t s  w i l l  
b e  obtained a t  a normal ILS g l i d e  s lope  angle." 
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2.  ANALYSIS AND CONCLUSIONS 

2.1 Analysis 

The a i r c r a f t  w a s  c e r t i f i c a t e d ,  equipped, and maintained according t o  
regula t ions .  
during takeoff a t  Denver and during the  approach t o  Casper. 

The gross  weight and c.g. w e r e  w i th in  prescr ibed limits 

Based on i t s  inves t iga t ion ,  the  f l igh tcrew's  s ta tements ,  and t h e  
performance ana lys i s ,  the  Safety Board concludes t h a t  t h e  a i r c r a f t ' s  power 
p l a n t s ,  a i r f rame,  electrical and p i t o t / s t a t i c  instruments,  f l i g h t  c o n t r o l ,  
and hydraul ic  and e l e c t r i c  systems were not f a c t o r s  i n  t h i s  accident .  

The f l igh tcrew was route- and a i rpo r t -qua l i f i ed  i n t o  Natrona County 
In t e rna t iona l  Airport .  Fur ther ,  bo th  p i l o t s  had made frequent  and recent  
approaches i n t o  the  a i r p o r t ,  p a r t i c u l a r l y  the back course ILS  approach t o  
runway 25. 

The Weather 

Although v i s i b i l i t y  was reported t o  be va r i ab le  from 3/4 t o  1 1/2 
miles,  witnesses '  statements and testimony reveal'ed t h a t  very loca l ized  
snowshowers had reduced the  v i s i b i l i t y  i n  por t ions  of t he  a i r p o r t  t o  less 
than 3/4  mile.  The f l igh tcrew of F l i g h t  470 reported t h a t  they had the  
runway i n  s i g h t  3 / 4  mile from the  threshold; however, they could not see 
more than 12 runway l i g h t s  ahead of them while  on the  runway. 
way l i g h t s  are 200 f e e t  apa r t ;  therefore ,  the  sur face  v i s i b i l i t y  a v a i l a b l e  
t o  the  f l igh tcrew probably was less than 1/2 m i l e .  
t h a t  forward v i s i b i l i t y  decreased as they progressed down the  runway. 
This observat ion was v e r i f i e d  when t h e  f l igh tcrew s t a t e d  t h a t  they were 
not a b l e  t o  see the  end-of-runway l i g h t s  u n t i l  sho r t ly  a f t e r  touchdown. 
The touchdown po in t  was 2,375 f e e t  from the  runway end; therefore ,  forward 
v i s i b i l i t y  a t  t h a t  po in t  w a s  probably less than 1/2 m i l e .  

These run- 

The f l igh tcrew s t a t ed  

Af te r  t h e  runway had been plowed, 2 t o  3 inches of l i g h t  snow had 
f a l l e n  before  the approach of F l i g h t  470, and t h e  e n t i r e  a i r p o r t  sur face  
was covered. 
d i scern ib le .  
t e r r a i n  and the  320-foot l a t e r a l  displacement of the  runway edge l i g h t s  
m y  have given the  cap ta in  the  f a l s e  impression of being lower than he 
ac tua l ly  was .  
f l a r e  the  a i r c r a f t  higher above t h e  su r face  of the  runway than he should 
have des i red ;  however the  Safety Board be l i eves  t h a t  t h e  cap ta in  should 
have been aware of t h i s  impression and should have taken a c t i o n  t o  
compensate f o r  i t .  

Because of t h i s  t h i n  layer  of snow, the  runway edge was in- 
The lack of con t r a s t  between the  runway and surrounding 

This f a l s e  impression may have caused t h e  cap ta in  t o  

The Approach and Landing 

During the  descent from c ru i s ing  a l t i t u d e ,  t he  second o f f i c e r  com- 
p le ted  the  required landing d a t a  card f o r  the  p i l o t ' s  re fe rence  during t h e  
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approach t o  Casper. 
as higher than t h e  maximum allowable ta i lwind component of 10 kn f o r  land- 
ing on runwsy 25. ?/ 
s e t t i n g  would be  required f o r  landing because t h e  f l i g h t  had encountered 
weather condi t ions en rou te  conducive t o  a i r f rame i c ing ;  a 40° f l a p  set- 
t i ng  could not  be  used. 
of f u l l  f l a p s  because of a climb gradien t  l i m i t a t i o n  i n  t h e  case of a 
missed approach. 

The information on t h e  card l i s t e d  the  wind ve loc i ty  

The card a l s o  contained t h e  comment t h a t  a 30' f l a p  

The a i r c r a f t ' s  g ross  weight r e s t r i c t e d  t h e  use 

When t h e  second o f f i c e r  computed t h e  a i r c r a f t ' s  g ross  waight f o r  
landing, he subt rac ted  the  preplanned f u e l  burnoff from the  a c t u a l  takeoff 
gross  weight. A mre accura te  landing weight could have been obtained by 
sub t r ac t ing  the  a c t u a l  f u e l  burnoff from t h e  a c t u a l  takeoff  gross  weight. 
The a c t u a l  gross  weight,  when computed i n  t h i s  fash ion ,  w a s  several 
hundred pounds under the climb g rad ien t  l i m i t a t i o n  f o r  the use  of 30° 
f l a p s  on runway 25. Since t h e  cap ta in  had contemplated a missed approach, 
t h i s  weight l i m i t a t i o n  should have been considered when he se l ec t ed  a run- 
way f o r  landing, p a r t i c u l a r l y  i n  view of t h e  p reva i l i ng  wind. 
t o  the  cap ta in ' s  testimony, he d id  not  r e a l i z e  t h a t  t h e  weight of t he  
a i r c r a f t  might be  a l i m i t a t i o n  during the  approach. 

According 

The Safety Board bel€eves t h a t  a dec is ion  t o  ove r f ly  runway 25 and 
t o  make a f u l l  ILS approach t o  runway 07 would have been prudent under t h e  
condi t ions which ex is ted .  
wind and, most important ly ,  g l i d e  s lope  information would have provided 
a l t i t u d e  guidance t o  t h e  runway threshold i n  t h e  reduced v i s i b i l i t y .  

This dec i s ion  would have provided a favorable  

The approach, as executed, w a s  not s t a b i l i z e d ,  even though the  air-  
c r a f t  w a s  properly configured. According t o  t h e  FDR readout and tes t imonies  
of the  cap ta in  and t h e  f i r s t  o f f i c e r ,  t h e  ai rspeed was from 15 kn t o  25 
kn above the  re ference  speed (130 kn) f o r  t h i s  approach. No attempt was 
made t o  reduce the  speed t o  t h e  acceptable  to le rance  of re ference  speed 
p lus  10 kn. 

The FDR a l s o  shows t h a t  t h e  a i r c r a f t ' s  descent  r a t e  a f t e r  depart ing 
This r a t e  would have been t h e  f i n a l  approach f i x  was about 750 ft./min. 

acceptable  had a headwind ex i s t ed ;  however, w i th  a ta i lwind the  rate should 
have been increased t o  p l ace  the  a i r c r a f t  a t  the  MDA a t  a s u f f i c i e n t  d i s -  
tance from the runway threshold t o  cont inue t h e  approach s a f e l y  and t o  
c r o s s  the  threshold a t  o r  near the  recommended height  of 50 f t .  The 
cap ta in  s t a t e d  t h a t  t he  a i r c r a f t  w a s  a t  300 f t .  a t  3 / 4  t o  1 m i l e  from t h e  
runway. I f  t he  cap ta in ' s  assessment of h i s  a l t i t u d e  was c o r r e c t ,  only a 
small increase  i n  t h e  descent rate would have been required t o  put  t h e  
a i r c r a f t  i n  t h e  c o r r e c t  p o s i t i o n  f o r  landing. 

The cap ta in  may have cont ro l led  h i s  a l t i t u d e  more successfu l ly  had 
t h e  f i r s t  o f f i c e r  made descent c a l l o u t s  every 100 f e e t  from 500 f e e t  above 
the  touchdown zone e leva t ion .  
accident  emphasizes the  need f o r  f l i g h t  crewmembers t o  cont inue t o  make 

- 9 /  

These required calls  were not made. This 

Later  i n  the approach, between Evansvi l le  In t e r sec t ion  and the  f i n a l  
approach f i x ,  the  Casper approach c o n t r o l l e r  updated the  weather re- 
por t  and the  wind f e l l  wi th in  allowable to le rance  f o r  landing. 
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requi red ,  as w e l l  as meaningful, c a l l o u t s  including a l t i t u d e  and a i r speed ,  
u n t i l  t he  p i l o t  f l y i n g  is assured t h a t  t h e  a i r c r a f t  w i l l  s t o p  on t h e  run- 
way o r  t h a t  the missed approach procedure has begun. 

The cap ta in  d i d  not determine, nor d id  he r ece ive  through required c a l l -  
outs  a s s i s t a n c e  i n  determining, t he  e f f e c t  of t r u e  a i r speed  on ground 
speed, which, i n  t u r n ,  was a f f ec t ed  by a following wind. This overs ight  
placed t h e  a i r c r a f t  f a r t h e r  down t h e  runway during the  f l a r i n g  maneuvers 
than  t h e  c a p t a i n  des i red  o r  r e a l i z e d .  Although t h e  cap ta in ' s  c o n t r o l  of 
he ight  was l imi ted  by a l t i t u d e  r e s t r i c t i o n s  u n t i l  he s a w  the runway en- 
vironment, h i s  c o n t r o l  of a i r speed  w a s  more f l e x i b l e .  H e  d id  not p l an ,  
however, t o  reduce speeds t o  an acceptab le  minimum. According t o  t h e  cap- 
t a i n ' s  testimony, he r e a l i z e d  t h a t  t h e  a i r c r a f t  was c ross ing  the  runway 
threshold a t  a he ight  of a t  least 200 f e e t  and a t  a speed of a t  least 140 
kn. A t  t h a t  po in t  t h e  c a p t a i n  should have begun a missed approach. The 
reduced v i s i b i l i t y  which prevented t h e  f l igh tcrew from seeing t h e  depa r tu re  
end of t h e  runway and i t s  approach l i g h t i n g  s t r u c t u r e  may have caused t h e  
p i l o t  t o  continue h i s  attempt t o  land. 

A i r c r a f t  performance c h a r t s  showed t h a t  a f t e r  t h e  a i r c r a f t  touched 
down on the  runway and reverse t h r u s t  w a s  i n i t i a t e d ,  a go-around w a s  i m -  
poss ib l e  on t h e  remaining runway. The cap ta in ' s  only recourse  w a s  t o  at- 
tempt t o  slow the  a i r c r a f t  and t o  steer clear of t h e  l i g h t  s t r u c t u r e s  o f f  
t h e  depa r tu re  end of t h e  runway. 

The Emergency Evacuation - 
The d i f f e r e n c e  between t h i s  acc ident  and s i m i l a r  a cc iden t s  w i th  low 

impact f o r c e s  w a s  t h a t  t h e  wreckage d id  not burn o r  explode. 
d i a t e  evacuat ion a c t i o n s  on t h e  p a r t  of t h e  second o f f i c e r  and t h e  f l i g h t  
a t t endan t s  were commendable; however, the Safe ty  Board be l i eves  t h a t  t h e  
dec i s ion  by the  c a p t a i n  and t h e  f i r s t  o f f i c e r  t h a t  f i r e ,  o r  t he  p o t e n t i a l  
f o r  f i r e ,  was not p re sen t ,  was not prudent. 

The ime- 

One engine had been t o r n  from t h e  a i r c r a f t ;  t he  o the r  was i n  p o s i t i o n  
under t h e  l e f t  wing. 
as "hot" electrical wir ing and the  a u x i l i a r y  power u n i t  which w a s  run- 
ning. Had any of these i g n i t i o n  sources contacted s p i l l e d  f u e l  o r  hy- 
d r a u l i c  f l u i d  under p re s su re ,  a d i s a s t r o u s  f i r e  could have r e su l t ed .  
The c a p t a i n  and t h e  f i r s t  o f f i c e r  immediately should have completed 
t h e i r  emergency shutdown c h e c k l i s t  and should have a s s i s t e d  i n  t h e  evacu- 
a t i o n  of passengers. 
made a f t e r  t h e  evacuation w a s  completed, a t  which t i m e  a more thorough 
inspec t ion  of t h e  wreckage could have been undertaken. 

Numerous o ther  i g n i t i o n  sources w e r e  p re sen t ,  such 

An assessment of f i r e  p o t e n t i a l  could have been 

Three problems encountered during t h e  evacuat ion could have been 
de t r imen ta l  t o  the  s a f e t y  of t h e  passengers and crewmembers i f  f i r e  had 
erupted. 
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F i r s t ,  a t  least two of the  main cabin  exits were d i f f i c u l t  t o  open. 

The forward f l i g h t  a t t endan t ' s  d i f f i c u l t y  wi th  t h e  l e f t  forward en t ry  door 
and an  a f t  f l i g h t  a t t endan t ' s  d i f f i c u l t y  wi th  t h e  l e f t  rear en t ry  door 
apparently were q u i t e  similar,  That i s ,  they both were a b l e  t o  r o t a t e  t he  
handle p a r t i a l l y  and t h e  doors opened p a r t i a l l y ;  however, t he  doors then 
appeared t o  j a m  i n  t h a t  pos i t i on .  There are two p o s s i b i l i t i e s  which could 
expla in  t h e  d i f f i c u l t i e s  with t h e  door: (1) The la tch ing  mechanisms may 
have been a f f ec t ed  by the c rash  fo rces  and fuse lage  deformation; (2) t he  
emergency evacuation g i r t - b a r s  were hooked up and the  added f o r c e  re- 
quired to  p u l l  t h e  s l i d e  pack out of i t s  conta iner  m y  have been g r e a t e r  
than the  f l i g h t  a t t endan t s  an t i c ipa t ed .  

Second, obs t ruc t ions  blocked passengers attempting t o  e x i t  t he  air-  
c r a f t .  These obs t ruc t ions  cons is ted  of items; such a s  cove-light covers,  
which broke loose i n s i d e  the cabin  and p ieces  of carryon baggage which 
were dislodged during the  acc ident .  Several  passengers stated t h a t  they 
had d i f f i c u l t y  g e t t i n g  from t h e i r  s e a t s  t o  t h e  e x i t s  because of these  
var ious  items. The forward f l i g h t  a t t endan t  s a id  t h a t  a b r i e f c a s e  from 
beneath a passenger seat blocked the  cockpit  doorway u n t i l  she w a s  a b l e  
to  k ick  i t  out of t h e  way. F i n a l l y ,  t h e  conten ts  of a t r a s h  conta iner  
were dumped on t h e  f l o o r  i n  t h e  a f t  g a l l e y  area;  however, t h e  t r a s h  d id  
not adversely a f f e c t  t he  evacuation. 

Thi rd ,  a coa t  c l o s e t  door on the l e f t  f r o n t  s i d e  of t h e  cabin  j u s t  
a f t  of t he  forward e n t r y  door c rea ted  an obs t ruc t ion ,  The c l o s e t  has a 
door which l a t c h e s  toward t h e  back of t he  a i r c r a f t  and the hinges are for-  
ward. When open, t h e  door comes wi th in  about 2 inches of a cabine t  on t h e  
r i g h t  s i d e  of t h e  aisleway. I f  t he  door i s  opened f a r t h e r ,  i t  swings en- 
t irely around and eventua l ly  reaches the  bulkhead a f t  of t h e  en t ry  door. 
Thus, t h e  door t r a v e l s  270° from the  closed p o s i t i o n  u n t i l  i t  l a t ches  
a g a i n s t  t h e  forward w a l l .  According t o  t h e  f l i g h t  a t t e n d a n t ' s  statement 
and testimony, during t h e  evacuation several passengers stopped t o  open 
t h e  coa t  c l o s e t  door and retrieve t h e i r  belongings. While they were doing 
t h i s ,  t h e  e n t i r e  a i s le  w a s  blocked t o  the forward e x i t s .  S imi l a r ly ,  t h e  
f l i g h t  a t t endan t  was blocked from d i r e c t i n g  t h e  passengers t o  the  forward 
exits. Eventually, she  was a b l e  to  l a t c h  the  dour i n  i t s  f u l l y  opened 
p o s i t i o n ,  bu t  not be fo re  the evacuation had been delayed considerably.  

The length  of t i m e  t o  evacuate t h e  a i r c r a f t  was not determined. 
There were estimates from crewmembers and passengers t h a t  i t  w a s  accom- 
p l i shed  i n  as l i t t l e  as 60 seconds. 
minor delays t h a t  occurred, and the f a c t  t h a t  t h e r e  were 92 a d u l t  pas- 
sengers aboard, i t  is more l i k e l y  t h a t  t h e  evacuation l a s t e d  over 1 
minute and poss ib ly  as long as 2 t o  3 minutes. 

Rescue 

However, i n  view of the  numerous 

Although rescue  activit ies d id  not a f f e c t  t he  outcome of t he  acc i -  
den t ,  the p o t e n t i a l  f o r  i n j u r y ,  dea th ,  and property loss was extremely 
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high. The crewmembers of F l i g h t  470 were re spons ib l e  f o r  t h e  c o n t r o l  of 
t h e  passengers and f o r  t h e i r  we l f a re  when t h e  evacuat ion was complete. 
This c o n t r o l  was maintained t o  a po in t  by t h e  f l i g h t  a t t e n d a n t s ,  who, a t  
the  d i r e c t i o n  of t h e  c a p t a i n ,  gathered t h e  passengers and accompanied 
them to  a c o n t r o l  po in t  i n  a hangar. The f l i g h t  a t t endan t s  assumed con- 
t r o l  and checked f o r  i n j u r i e s  while  awaiting ambulances f o r  t h e  in ju red  
and i n s t r u c t i o n s  f o r  d i s p o s i t i o n  of t h e  o the r  passengers. The responsi-  
b i l i t i e s  which t h e  f l i g h t  a t t endan t s  assumed were wi th in  t h e  scope of 
t h e i r  emergency d u t i e s  and were c a r r i e d  ou t  w e l l .  

However, one a c t i o n  by t h e  f l i g h t  a t t endan t s  i s  considered question- 
ab le .  Af t e r  t h e  evacuation, two f l i g h t  a t t endan t s  reboarded t h e  a i r c r a f t  
t o  o b t a i n  personal  belongings of t h e  passengers and t o  o b t a i n  a f i r s t  a i d  
k i t  and t h e  oxygen b o t t l e s .  According t o  the  a t t e n d a n t s '  s ta tements ,  
they d id  not see the  f i r e t r u c k  a t  t h e  scene, y e t  they reentered  t h e  
damged a i r c r a f t .  
f u e l  had been s p i l l e d  and one of t h e  a i r c r a f t ' s  damaged engines w a s  under 
the  wing. 
i g n i t e  f u e l  -- up t o  20 minutes a f t e r  engine shutdown. 
c o n t r o l  va lve  on one of t h e  walk-around oxygen b o t t l e s  i n  t h e  overhead 
rack  had been opened i n  the  acc ident  and oxygen was being discharged. 
The need t o  o b t a i n  a f i r s t  a i d  k i t  and a n  oxygen b o t t l e  may have appeared 
v a l i d  a t  t h e  time; however, when t h e  r i s k s  are considered, t h e  p o t e n t i a l  
danger outwaighed any b e n e f i t .  

The p o t e n t i a l  f o r  f i r e  o r  explosion was very real  s i n c e  

A i r c r a f t  j e t  engine components con ta in  enough hot  metal t o  
Furthermore, t h e  

For several reasons,  f i r e f i g h t i n g  v e h i c l e s  and personnel d id  not 
arrive i n  a t imely fash ion .  
t h e  f i r e t r u c k ,  w a s  opera t ing  a snowplow on runway 3/21 a t  t h e  t i m e  of t h e  
acc ident .  
s a i d  t h a t  F l i g h t  470 had overrun t h e  runway. 
him and ordered him and one o the r  m n  t o  g e t  t h e  f i r e t r u c k s  and t o  t e l l  
t h e  o the r  personnel t o  continue plowing. 

The d r i v e r ,  who was designated t o  ope ra t e  

He  w a s  f i r s t  a l e r t e d  of t h e  c ra sh  by r a d i o  t ransmission which 
The a i r p o r t  manager called 

Since t h e  a i r p o r t  manager d id  not ca l l  f o r  a genera l  emergency 
response by h i s  rescue  personnel,  he probably had downgraded the  need 
f o r  such response. S imi l a r ly ,  t h e  emergency response personnel were 
given the  impression t h a t  t h e  emergency was less than major. The air- 
p o r t  mnager  had apparent ly  based h i s  a c t i o n s  on h i s  a n a l y s i s  a t  t he  
acc ident  scene and t h e  f l i gh tc rew ' s  r a d i o  c a l l  t h a t  t he re  was no f i r e .  

Uncontrolled Vehicular T r a f f i c  

The Safe ty  Board i s  g r e a t l y  concerned about t h e  near-accident  about 
I f  F r o n t i e r  A i r l i n e s  10 minutes a f t e r  F l i g h t  470 had overrun runway 25. 

F l i g h t  603 had c o l l i d e d  wi th  t h e  uncontrol led veh ic l e s  which were c ross ing  
t h e  a c t i v e  runway, t he  r e s u l t  could have been d i s a s t r o u s .  

The Safe ty  Board be l i eves  t h a t  p o s i t i v e  a c t i o n  should have been taken 
by t he  a i r p o r t  manager, i n  concer t  w i t h  t h e  c o n t r o l  tower, t o  i n s u r e  t h a t  
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t he  c r i t i ca l  areas of t he  a i r p o r t  remained closed u n t i l  a thorough assess- 
ment of t h e  emergency s i t u a t i o n  had been made. 
t h a t  a l l  vehicular  t r a f f i c  on an  a i r p o r t  should e i t h e r  be  radio-equipped 
o r  under t h e  d i r e c t  con t ro l  of a veh ic l e  which i s  radio-equipped, par- 
t i c u l a r l y  i n  minimum v i s i b i l i t y  condi t ions.  

The Safe ty  Board be l i eves  

2.2 Conclusions 

(a) Findings 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

8. 

9 .  

10. 

11. 

12. 

13. 

There i s  no evidence of a i r c r a f t  s t r u c t u r e  o r  component f a i l -  
u r e  or malfunction before  the  a i r c r a f t  overran t h e  depar ture  
end of runway 25. 

The f l igh tcrew was aware of t h e  a i r p o r t  and weather condi- 
t i o n s  a t  Casper. 

The v i s i b i l i t y  condi t ions  f o r  runway 25 were s l i g h t l y  worse 
than fo recas t  o r  repor ted .  

The f l igh tcrew was aware t h a t  t h e  approach t o  runway 25 
would be  made wi th  a following wind. 

The f l igh tcrew was aware of t h e  320-foot lateral  separa t ion  
of t h e  runway edge l i g h t s .  

The f l igh tcrew w a s  aware of the  sho r t  d i s t a n c e  between t h e  
f i n a l  approach f i x  and the  runway threshold.  

The cap ta in  did not  consider  a l l  f a c t o r s  when he  planned h i s  
approach to  runway 25. 

The cap ta in  r e a l i z e d  t h a t  h i s  a i r c r a f t  w a s  higher  and 
f a s t e r  than normal when i t  crossed the  runway threshold.  

The f i r s t  o f f i c e r  d id  not  make a l l  of t h e  required air- 
speed and a l t i t u d e  c a l l o u t s  during the  approach. 

The second o f f i c e r  did not monitor t he  f l i g h t  instruments  
as required and the re fo re  d id  not  assist t h e  cap ta in  i n  h i s  
decisionmaking process .  

The f l igh tcrew d id  not  real ize  how much runway had been over- 
flown when t h e  cap ta in  made t h e  f i n a l  dec i s ion  t o  land. 

Low vertical and lateral  v i s i b i l i t y  made i t  d i f f i c u l t  t o  
judge speed, he igh t ,  and d is tance .  
Af t e r  touchdown, l i t t l e  d i f f i c u l t y  was encountered i n  brak- 
ing or  s t e e r i n g  t h e  a i r c r a f t  clear of ground objec ts .  
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14. A i r c r a f t  evacuation was completed i n  a t imely manner by t h e  

second o f f i c e r  and the  f l i g h t  a t tendants .  

15. The capta in ' s  and the a i r p o r t  manager's dec is ions  t h a t  no 
danger of f i r e  o r  explosion was present  were premature. 
Because of these  dec is ions ,  emergency equipment would not  
have been r e a d i l y  a v a i l a b l e  i f  f i r e  had erupted from any 
one of the  many sources.  

16. The a i r p o r t  manager did not take p o s i t i v e  a c t i o n  t o  c l o s e  
t h e  a i r p o r t  u n t i l  the  s i t u a t i o n  was assessed properly o r  t o  
c o n t r o l  t h e  nonradio-equipped vehicular  t r a f f i c  on t h e  air- 
po r t  opera t iona l  areas. 

(b) Probable Cause 

The National Transportat ion Safety Board determines t h a t  the  probable 
cause of t h i s  accident  was t h e  f a i l u r e  of t h e  pilot-in-command t o  exercise 
good judgment when he f a i l e d  t o  execute a missed approach and continued a 
nonprecision approach t o  a landing without adequately assess ing  the  air- 
c r a f t ' s  pos i t i on  r e l a t i v e  t o  the  runway threshold.  Contributing t o  the 
accident  w e r e  t he  excessive he ight  and speed a t  which he  crossed the  ap- 
proach end of the  runway and the  f a i l u r e  of o ther  f l i g h t  crewmembers t o  
provide him with required c a l l o u t s .  

RECOMNDATIONS 

As a r e s u l t  of t h i s  acc ident ,  t he  National Transportat ion Safe ty  
Board has submitted a recommendation t o  the  Federal  Aviat ion Administra- 
t i on .  (See Appendix H.) 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s /  JOHN H. REED 
Chairman 

/s /  FRANCIS H. McADAMS - 
Member 

/S/ ISABEL A .  BURGESS 
Member 

/s/ WZZIAM R.  HALEY 
Member 

LOUIS M. THAYER, Member, did not p a r t i c i p a t e  i n  t h e  adoption of t h i s  r epor t .  

October 30, 1975 
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APPENDIX A 

INVESTIGATION AND HEARING 

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

The Safe ty  Board w a s  n o t i f i e d  of t h e  acc ident  about 0800 on March 31, 
An i n v e s t i g a t o r  from t h e  Safe ty  Board's Denver F ie ld  Off ice ,  and 1975. 

two i n v e s t i g a t o r s  from the Safe ty  Board's headquarters  i n  Washington, 
D.C., went immediately t o  t h e  scene. 
opera t ions ,  sys t ems l s t ruc tu res ,  f l i g h t  da t a  recorder ,  and cockpit  vo ice  
recorder .  
maintenance records ,  and powerplants a spec t s  of t h e  i n v e s t i g a t i o n  were 
handled by t h e  e s t ab l i shed  groups. 

Working groups were e s t ab l i shed  f o r  

The wi tness  i n t e r r o g a t i o n  and t h e  weather, human f a c t o r s ,  

P a r t i c i p a n t s  i n  t h e  onscene i n v e s t i g a t i o n  included r ep resen ta t ives  
of t h e  Federal  Aviat ion Administration, Western A i r  Lines,  Inc . ,  A i r  Line 
P i l o t ' s  Assoc ia t ion ,  and t h e  Board of Trus tees ,  Natrona County In t e r -  
na t iona l  Ai rpor t .  

2 .  - Public Hearing 

A 3-day publ ic  hearing was held a t  the Ramada Inn, Casper, Wyoming, 
beginning May 20, 1975. P a r t i e s  representa ted  a t  t h e  hearing were: The 
Federa l  Aviat ion Adminis t ra t ion,  Western A i r  Lines , Inc.  , A i r  Line P i l o t ' s  
Association, National Weather Serv ice ,  Board of Trus tees ,  Natrona County 
I n t e r n a t i o n a l  A i rpo r t ,  Transport Workers Union, and t h e  P ro fes s iona l  A i r  
T r a f f i c  Con t ro l l e r s  Organization. 
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APPENDIX B 

CREW INFORMATION 

Captain Jack A. Mylenek 

Captain Jack A .  Mylenek, 38, was employed by Western A i r  Lines,  Inc. ,  
on January 1 7 ,  1966. 
1512825, wi th  r a t i n g s  i n  a i r p l a n e  m l t i e n g i n e  land B-737 and a i r p l a n e  
single-engine land. 
a i r c r a f t  on J u l y  5, 1972. H i s  f i r s t - c l a s s  medical c e r t i f i c a t e  was upda ted  
on December 20, 1974, and was issued without l i m t t a t i o n s .  

H e  holds A i r l i n e  Transport P i l o t  C e r t i f i c a t e  No. 

H e  was upgraded to  pilot-in-command of Boeing 737 

Captain Mylenek's last prof ic iency  check was performed s a t i s f a c t o r i l y  
i n  compliance wi th  14 CFR 121.441. 
w a s  completed s a t i s f a c t o r i l y  i n  compliance wi th  14 CFR 440 on August 23,  
1974. H e  had accumulated about 6,698 t o t a l  f l igh t -hours ,  2,000 hours of 
which wereinB-737 a i r c r a f t .  H e  had 854 f l igh t -hours  of instrument t i m e .  

H i s  las t  en rou te  competency r e p o r t  

F i r s t  Of f i ce r  Anthony J .  Cavalier 

F i r s t  Of f i ce r  Anthony J .  Caval ie r ,  39, was employed by Western A i r  
Lines,  Inc. ,  on J u l y  15, 1968. H e  holds Commercial P i l o t  C e r t i f i c a t e  
N o .  1859308, wi th  r a t i n g s  i n  a i r p l a n e  multiengine land, Douglas DC-3, 
and instruments. H i s  f i r s t - c l a s s  medical c e r t i f i c a t e ,  issued without 
l i m i t a t i o n s ,  w a s  updated on J u l y  8, 1974. 

H i s  last  F l i g h t  and Simulater Proficiency Report was completed on 
January 2 1 ,  1975. 
which about 2,000 hours were i n  Boeing 737 a i r c r a f t .  
f l i g h t  hours of instrument t i m e .  

H e  had accumulated about 8,900 t o t a l  f l igh t -hours ,  of 
H e  had about 2,500 

Second Of f i ce r  Charles W. Glasscock - -I- 

Second Of f i ce r  Charles W. Glasscock, 35, was employed by Western 
A i r  Lines,  Inc . ,  on June 13, 1969. H e  holds Commercial P i l o t  C e r t i f i c a t e  
No. 1345624, wi th  r a t i n g s  of a i r p l a n e  s ingle-  and multiengine l ane ,  
r o t o r c r a f t - h e l i c o p t e r ,  instruments.  H i s  f i r s t - c l a s s  medical c e r t i f i c a t e ,  
issued without  l i m i t a t i o n s ,  w a s  updated on J u l y  12, 1974. 

During t h e  period of h i s  employment, observations of h i s  competency, 
when performing as a f l i g h t  crewmember while  en rou te ,  were recorded t h r e e  
t i m e s  by a designated check airman. 

F l i g h t  Attendants 

A l l  t h r e e  f l i g h t  a t t endan t s  were qua l i f i ed  i n  accordance wi th  
app l i cab le  r egu la t ions  for emergency t r a i n i n g .  
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Last recurrent training: 

Jeanne Travis - March 13, 1975 
Marilyn Axtell - March 14, 1975 
Jane K. Rither - May 15, 1974 

A l l  three f l i ght  attendants were qualified i n  the B-707, B-720, B-727, 
and B-737 aircraft .  
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APPENDIX C 

AIRCRAFT INFORMATION 

Boeing 737-247,k, Serial No. 20131, &527W, w a s  r eg i s t e red  t o  Western 

A t  t he  t i m e  of t h e  accident ,  t h e  a i r c r a f t  had accu- 
A i r  Lines,  Inc.  
approved by t he  FAA. 
mulated 14,076.46 f l i g h t  -hours. 

It was c e r t i f i c a t e d  and maintained according t o  procedures 

F l i g h t  Hours Since Checks: 

Service Check (300 h r s .  1 149.03 
C Check (100 hrs.)  992.36 
3,000 h r .  Check 2,523.56 
TARAN Check (8,000 hrs . )  3,442.17 

Engines : 

P r a t t  & Whitney 
L.  H. Engine S/E 
Tota l  T i m e  
TSMV 
R.  H. Engine S/N 
Tota l  T i m e  
TSMV 

JT8-9 
674285 

11,168 :59 
2,776 :27 

674210 

4,385 :59 
12,737 :47 

a247 i s  a company designat ion of the  200 series a i r c r a f t .  
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CASPER, WYO. 
NATRONA CO INT'L 

22-74 m 
Var 15.E EM Fob 28 LOCiBACK 

a p p e r e n  App-ch Chart 

CASPER Tower 1 18.3 

(OP NOT CON~NUOUS) 

Apt. Elev 5348' 

Ground 

lA,ECh 121.9 
2 I ' 116.2 CPR 

"ILLUSTRATION ONLY - NOT TO BE USED FOR NAVIGATIONAL PURPOSES" 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

APPENDIX H 

ISSUED: November 23,  1975 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Forwarded to: 
Honorable J m e s  E. Dow 
Acting Administrator 
Federal  Aviation Ailministration 
Washington, D. C. 20591 

SAFETY RECOMMENDAT I ON (S) 

A-75-84 

On March 31, 1975, Western Air Lines, Inc., F l igh t  470 (a  B-737) 
ran off t h e  end of runway 25 after a back course ILS approach t o  Nntrona 
County In te rna t iona l  Airport, Caspcr, Wyoming. The National TransportatTon 
Safety Boardt s invest igat ion of t h i s  accident revealed inadequacies i n  the 
implementation of t he  Federal  Aviation Regulations which pe r t a in  t o  crew- 
member emergency t r a in ing .  Specif ical ly ,  the  SaTety Board bel ieves  t h a t  
t h e  provisions of 1.11 (=FR 121.417 (c) ,  regarding crcwnicmbcr emergency d r i l l s  
i n  t he  operation and use of exi ts  and evacuation s l ides ,  are not being 
accomplished adequately by some a i r l i n e s .  

During t h e  above accident,  t h e  aircraft l e f t  t he  runway surface, 
s t ruck  three  approach l i g h t  s t ruc tures  and an i r r i g a t i o n  d i t ch  and stopped 
800 feet  beyond the  departure end of t h e  runway. When t h e  order was given 
t o  evacuate, occupants deplaned through four  main ex i t s  and two overwing 
exits.  
forward and le f t  rear main cabin doors. The d i f f i c u l t i e s  with the  doors 
apparently were similar -- both f l i g h t  a t tendants  were able  t o  r o t a t e  the  
door handles and p a r t i a l l y  open the  doors, but they were unable t o  open the  
doors f a r the r .  Eventually, t he  f l i g h t  engineer f u l l y  opened the  forward 
door and an off-duty f l i g h t  attendant helped t o  open the  rear door. 

Two f l i g h t  a t tendants  reported d i f f i c u l t i e s  i n  opening the  l e f t  

Two possible  reasons f o r  these  d i f f i c u l t i e s  are: (1) The door 
s t ruc tures  o r  mechanisms may have been deformed by crash forces  o r  fuselage 
deformation, o r  (2) t h e  force necessary t o  p u l l  the evacuation s l i d e  out 
of t h e  door mounted s l i d e  pack m y  have been grea te r  than t h e  f l i g h t  
a t tendants  ant ic ipated.  

The Safety Board Goes not bel ieve t h a t  the  first poss ib i l i t y  has any 
Examination of t h e  wreckage revealed t h a t  all four  cabin doors basis. 

operated normally following the  accident and no evidence of damage t o  
t h e i r  mechanisms was noted. Additionally, our evaluation of t he  accident 
kinematics revealed t h a t  t he  crash forces  i n  t h i s  accident were within 
those set f o r t h  i n  14 CFR 25.561 (b) as cons t i tu t ing  a "minor crash landing." 
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The second p o s s i b i l i t y  i s  a more p l a u s i b l e  explanat ion of t h e  f l i g h t  
a t t endan t s  d i f f i c u l t i e s  wi th  t h e  doors. Western A i r  Lines f u l f i l l s  t h e  
provis ions  of 14  CFR El.1kl7,  Crewmember Emergency Training,  by t h e  use 
of filnis, a i r c r a f t ,  f a m i l i a r i z a t b n ,  and an evacuation t r a i n i n g  mockup. 
Both f l i g h t  a t t endan t s  had received i n i t i a l  and r ecu r ren t  enic?rgency t ra in-  
ing  us ing  a n  a c t u a l  a i r c r a f t  uoor and us ing  t h e  niockup co!itaining a B-737 
door; however, n e i t h e r  f l i g h t  a t t endan t  had ever cpencd ari a i rcraf t  e x i t  
door with  an evacuation sl.3.cie at tached;  nor i s  Wcstern's inockup door 
equipped with a s l i d e .  Our i n v c s t l g a t o r s  noted t h a t  t h e  fo rces  requi red  
t o  opera te  t h e  mockup door are not iceably  less than  those  requi red  t o  open 
an a c t u a l  a i r c r a f t  door wi th  t h e  s l idepack  a t tached .  
t h a t  ne-ilher f l i g h t  a t t endan t  I ~ S  adequately prepared t o  a n t i c i p a t e  t h e  
f o r c e s  necessary t o  open a cabin door i n  t h e  emergency mode. 

Thus, w e  be l i eve  

Recently, t h e  Safe ty  Board's i nves t iga t ion  of a United A i r  Lines  
DC-10 cmergency evacuation a t  S e a t t l e  I n t c r n z t i o n a l  Airport  on October 16, 
19'75, disc losed  t h a t  two operable e x i t s  weye not used. Preliminary 
information i n d i c a t e s  t h a t  t h e  f l i g h t  a t tendant  who attempted t o  open them 
concluded Lhst they  were inopera t ive  because the ac t ions  involved i n  the 
moveinelit of t h e  handles t o  a c t i v a t e  t h e  door opening cyc le  were d i f f e r e n t  
than  thosc  which she had encountered i.n r ecu r ren t  e i i~rgency  tra.i.ning . 
Specif icnl- ly ,  t h e  requi red  handle ruotion i n  t h e  a i r c r a f t  was more than 
twice t h a t  i n  t h e  t,ra-i.ning niockup. Th i s  case f u r t h e r  i l l u s t r a t e s  t h e  need 
for r ep resen ta t ive  procedures and equipment durririg t r a i n i n g  t o  f a c i l i t a t e  
t r a n s f e r  of l ea rn ing  experiences.  

The Safe ty  Board has previous1.y i d e n t i f i e d  sj niilar s i t u a t i o n s  which 
ind ica ted  shortcomings i n  f l . igh t  a t t endan t  t r a i n i n g .  For  ins tance ,  several  
cases  were c i t e d  i n  t h c  Board's s p e c i a l  study, "Safety Aspects of Emergency 
Evacuations from A i r  Carrier Aircraf t . "  
Safe ty  Board recommended t h a t  111 CFR 121.417 ( c )  be amended t o  e l imina te  
t h e  provis ion  which permits  deinonstratiori r a t h e r  t han  performance of d r i l l s  
i n  opera t ion  and use of emergency e x i t s  (A74-114). 
concern i n  proposals  submi.tted f o r  t h e  FAA's F i r s t  Biennial. Operations 
Review. 
Operations B u l l e t i n  No. 73-1, issued May 7, 1973, t o  emphasize "hands-on" 
t r a i n i n g ,  and w e  support  t h c s e  e f f o r t s ;  however, w e  are concerned t h a t  t h e  
"hands-on" t r a i n i n g  may iiot al.ways be r e a l i s t i c .  

As  a r e s u l t  of t h a t  study, t h e  

We expressed t h e  same 

The Safe ty  Board i s  aware of t h e  FAA's e f f o r t s ,  such as Air C a r r i e r  

The Board r e a l i z e s  t h a t  t h e  use of a c t u a l  a i r c r a f t  doors wi th  evacuation 
slides a t tached  may be impract ical ;  however, w e  do be l i eve  it i s  reasonable  
t o  r equ i r e  t r a i n i n g  i n  a inockup t h a t  i s  r e a l i s t i c .  

I n  view of -the-above, t h e  Nat ional  Transpor ta t ion  Sa fe ty  Board recommends 
t h a t  t h e  Federa l  AviatiOn Administration: 
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Require air carr iers  t o  comp1.y with t h e  provis ions  of 
14 CFR 121.417 ( c )  (4)  by t h e  use of accura te  and 
r e a l i s t i c  equipment and procedures which accu ra t  e1.y 
s imulate  emergency condi t ions ,  inc luding  t h e  f o r c e s  
involved i n  opening e x i t s  i n  t h e  emergency mcde; and 
r equ i r e  t h a t  during each fl.igh-t a t t endan t  '3 i n i t i a l  
and rccurrer!t t r a i n i n g  he opera te  emergency e x i t s  
which dup l i ca t e  t h e  forces  encountered and ac t ions  
necessary when S U C ~  ex i t s  are opened i n  t h e  emergency 
mode. (Class 11) 

REED, Chairman, McADAMS, TILAYER, BURGESS, and W a y ,  Merubers, 
concurred i n  t h e  above recommcndation . 

Chai ?man 


