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EXECUTIVE SUMMARY 

On June 2. 1990, a t  0937 Alaskan D a y l i g h t  Time, MarkAi r ,  Inc . ,  
f l i g h t  3087, a  Boeing 737-2X6C, r e g i s t e r e d  i n  t h e  US as N670MA, crashed about 
7 . 5  m i l e s  s h o r t  o f  runway 14, Una lak l ee t ,  Alaska, w h i l e  execu t i ng  a  l o c a l i z e r  
approach t o  t h a t  runway. The f l i g h t  o r i g i n a t e d  a t  0828 a t  Anchorage 
I n t e r n a t i o n a l  A i r p o r t ,  Anchorage, Alaska. Ins t rument  me teo ro l og i ca l  
c o n d i t i o n s  e x i s t e d  a t  t h e  t ime,  and t h e  f l i g h t  was on an IFR f l i g h t  p lan .  
The cap ta i n ,  t h e  f i r s t  o f f i c e r ,  and a  f l i g h t  a t t endan t  sus ta i ned  minor  
i n j u r i e s .  Another f l i g h t  a t t endan t  sus ta ined  se r i ous  i n j u r i e s .  There were 
no passengers on board, and t h e  a i r p l a n e  was dest royed.  The f l i g h t  was 
opera ted  under FAR P a r t  121. 

The Na t i ona l  T r a n s p o r t a t i o n  Sa fe t y  Board determines t h a t  t h e  p robab le  
cause o f  t h i s  acc iden t  was d e f i c i e n c i e s  i n  f l - i g h t c r e w  coo rd i na t i on ,  t h e i r  
f a i l u r e  t o  adequate ly  p repare  f o r  and p r o p e r l y  execute t h e  UNK LOC Rwy 14 
nonp rec i s i on  approach and t h e i r  subsequent premature descent .  

The s a f e t y  i ssues  d iscussed i n  t h i s  r e p o r t  i n c l u d e  c o c k p i t  resource  
management and approach c h a r t  symbology. The S a f e t y  Board i s sued  a  s a f e t y  
recommendation on approach c h a r t  s t a n d a r d i z a t i o n  t o  t h e  Federal  A v i a t i o n  
A d m i n i s t r a t i o n .  Sa fe t y  recommendations were a l s o  i ssued  t o  MarkAi r ,  Inc . ,  on 
t h e  s u b j e c t s  o f  c o c k p i t  resource  management and c h e c k l i s t  usage. 



Intentionally Left Blank 
in Original Document 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 20594 

AIRCRAFT ACCIDENT REPORT 

MARKAIR, INC. 
BOEING 737-2X6C, N670MA 

CONTROLLED FLIGHT INTO TERRAIN 
UNALAKLEET, ALASKA 

JUNE 2, 1990 

1. FACTUAL INFORMATION 

1.1 H i  s t o r y  o f  F l  I g h t  

On June 2, 1990, a t  0937 Alaskan Day l igh t  Time, MarkAir, Inc., 
f l i g h t  3087, a Boeing 737-2X6C, reg is tered i n  the US as N670MA, crashed 
about 7.5 m i les  short  o f  runway 14, Unalakleet, Alaska, wh i le  executing a 
l o c a l i z e r  approach t o  t h a t  runway. The f l i g h t  o r ig ina ted  a t  Anchorage 
In te rna t iona l  A i rpor t ,  Anchorage, Alaska a t  0828. Instrument meteorological 
cond i t ions  ex is ted  a t  the time and the f l i g h t  was on an instrument f l i g h t  
r u l e s  (IFR) f l i g h t  plan. The captain, the  f i r s t  o f f i c e r ,  and a f l i g h t  
attendant sustained minor i n j u r i e s .  Another f l i g h t  attendant sustained 
serious i n j u r i e s .  There were no passengers on board and the a i rp lane was 
destroyed. The f l i g h t  was operated under FAR Part  121. It was also 
categor ized as an "extra sect ion" f l i g h t  because it was dispatched t o  p i ck  up 
passengers who were unable t o  book passage on MarkAir's s ing le  regu la r l y  
scheduled f l i g h t  from Unalakleet. An ex t ra  sect ion  f l i g h t  was needed because 
f o r  several days p r i o r  t o  the accident bad weather prevented most f l i g h t s  
from being operated i n t o  and out o f  Unalakleet. More than 100 commercial 
fishermen, who had ended the  f i s h i n g  season i n  t h a t  p a r t  o f  Alaska, were 
e s s e n t i a l l y  stranded i n  a very small town w i t h  l i m i t e d  overnight f a c i l i t i e s  
and no over land access. 

Both p i l o t s  reported f o r  duty i n  Anchorage on the day o f  the  
accident approximately 45 minutes p r i o r  t o  t h e i r  .proposed departure time of 
0750. Due t o  a low c e i l i n g  and v i s i b i l i t y  a t  Unal-akleet, t h e i r  departure 
from Anchorage was delayed u n t i l  0828. F l i g h t  3087 was the f i r s t  f l i g h t  t h a t  
t h e  capta in  and f i r s t  o f f i c e r  had f lown together, although they had met 
b r i e f 1  y on two previous occasions. 

According t o  the p i l o t s ,  the ground preparat ion, tax i ,  takeof f ,  and 
c l imb were uneventful .  They stated t h a t  a l l  equipment on the a i rp lane was 
operat ing normally, inc lud ing the navigat ion systems. The f l i g h t  t o  
Unalakleet was t o  take 1 hour and 9 minutes. 

F o r t y - f i v e  minutes a f t e r  takeof f ,  Anchorage A i r  Route T r a f f i c  
Control Center cleared the f l i g h t  t o  descend from f l i g h t  l e v e l  (FL) 310 t o  
8,000 f e e t  above mean sea l e v e l  (m.s.1 . ) . I  Anchorage Center reported t h a t  
t h e  Unalakleet c e i l i n g  and v i s i b i l i t y  were 500 f e e t  overcast and 1 1/2 miles. 

A I L  a l t i t u d e s  i n  t h i s  r e p o r t  a r e  above mean s e a  l e v e l  u n l e s s  otherwise 
a n n o t a t e d .  



These condi t ions were above minimums f o r  the l o c a l i z e r  runway 14 (LOC Rwy 14) 
instrument approach t o  be flown by the captain. (See f i g u r e  1). 

The cockpi t  voice recorder (CVR) recording revealed t h a t  dur ing  the 
descent, the capta in br iefed the  f i r s t  o f f i c e r  on the approach as fo l lows:  

Plan the  l o c a l i z e r  14, you got i t  out,  v i a  Unalakleet, which 
we're heading t o  the feeder f i x ,  291 [degrees], 6.1 miles, 
which takes us t o  DRIGE [ i n  t h i s  case, the  i n i t i a l  and f i n a l  
approach f i x ] .  DRIGE, I'll j u s t  do a quick procedure t u r n  
headed back in,  so I ' m  not  going t o  st ra ighten out  on the 
th ing,  the  l oca l i ze r ,  j u s t  teardrop and come r i g h t  back around 
and land. 

Following a response o f  "Okay" from the f i r s t  o f f i c e r ,  the  capta in 
stated: 

Three thousand t i l l  we're inbound. DRIGE a t  f i f t e e n .  F ive 
at,' ah, 2.3 m i le  f i x ,  then down t o  360, which i s  corresponding 
t o  339 above. We got good enough v i s .  I n  the event we don't  
see it, cl imbing r i g h t  t u r n  t o  3,000, out the 205 and then, 
ah, w e ' l l  t a l k  about, f i g u r e  out  what we're going t o  do a f t e r  
t h a t  once we get out there. 

The f i r s t  o f f i c e r  again responded, "Okay" and the f i n a l  approach 
and landing were then b r ie fed  by the captain: 

Plan, ah, we ' l l  do a f l aps  30, 123, 38. Plan medium on the  
auto brakes. Going through 5, make sure you s t a r t  up the APU 
[ a u x i l i a r y  power u n i t ]  and when we r o l l  i n  on f i n a l  switch the  
bleeds t o  o f f .  

The f i r s t  o f f i c e r  responded "Okay" and the fo l l ow ing  conversation 
ensued: 

Captain: Standard c a l l  outs. See anything you don't 
l i k e  o r  anything you question, j u s t  f e e l  
f ree  t o  c a l l  it. 

F i r s t  O f f i ce r :  Okay. 

Captain: I ' ve  been known t o  screw up on a regular  
basis. 

F i r s t  O f f i c e r :  You're not  the only one. 

Captain: Hopefully, t ha t ' s  why there i s  two o f  us 
up here. 

F i r s t -  O f f i ce r :  That's r i g h t ,  t ha t ' s  the whole idea behind 
it. 
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Around 0918, one of t he  two f l i g h t  attendants entered the  cockp i t  
and strapped h e r s e l f  i n t o  the  jump seat. The o ther  f l i g h t  at tendant  seated 
h e r s e l f  i n  t h e  l a s t  row of passenger seats i n  the  cabin. About t h a t  t ime, 
the  capta in  and the  f i r s t  o f f i c e r  discussed a i r c r a f t  turn-around procedures 
i n  a n t i c i p a t i o n  of t he  departure from Unalakleet .  The r e g u l a r l y  scheduled 
d a i l y  round t r i p  from Anchorage t o  Unalakleet,  MarkAir f l i g h t  87, was 10 t o  
15 minutes behind f l i g h t  3087. The capta in  o f  f l i g h t  3087 expressed concern 
about having the  two a i r c r a f t  on the  ramp a t  Unalakleet a t  t he  same time. He 
s ta ted  t h a t  t h e  MarkAir d ispatchers hoped t o  have h i s  a i rp lane  a t  l e a s t  h a l f  
loaded by the  t ime the  other  a i rp lane  landed, and he concluded t h a t  such a  
s i t u a t i o n  was q u i t e  o p t i m i s t i c .  

About 0920, the  f i r s t  o f f i c e r  c a l l e d  the  descent c h e c k l i s t  
complete. About 2 minutes l a t e r ,  Anchorage Center c leared t h e  f l i g h t  f o r  t he  
LOC Rwy 14 approach and t o l d  the  f l i g h t  t o  contact  them when the  a i rp lane  
descended below 10,000 feet and Nome Radio when the  a i r c r a f t  descended below 
5,000 f e e t  m.s.1. Two minutes l a t e r ,  t he  f i r s t  o f f i c e r  asked whether he 
could s t a r t  up the  APU p r i o r  t o  reaching 5,000 fee t ,  bu t  the  capta in  s ta ted 
t h a t  " f i v e ' s  p lenty,"  and t h a t  i t  would on ly  take about 30 seconds f o r  the  
APU t o  get  on 1  ine. The f i r s t  o f f i c e r  c a l l e d  Anchorage Center t o  l e t  them 
know t h a t  the  f l i g h t  was descending out  o f  10,000 f e e t  a t  about 0925. The 
capta in  was t o  be the  f l y i n g  p i l o t  f o r  t he  approach and landing.  

The a i rp lane  crossed over the  Unalakleet (UNK) very h igh  frequency 
omnid i rec t iona l  r a d i o  range (VOR) a t  0931 a t  about 4,500 fee t ,  and pro. eeded 
outbound on t h e  291Â r a d i a l .  (See f i g u r e  2). One and one-ha l f  minutes 
l a t e r ,  t he  f i r s t  o f f i c e r  s ta ted  t h a t  h i s  l o c a l  i z e r  needle was center ing,  
i n d i c a t i n g  t h a t  f l i g h t  3087 was about t o  cross over DRIGE f o r  the  f i r s t  t ime 
on the  approach. The capta in  then maintained h i s  es tab l ished heading w h i l e  
descending. The f i r s t  o f f i c e r  lowered the  f l a p s  through the  lo and 5O 
s e t t i n g s  t o  t h e  10Â s e t t i n g  wh i l e  on an approximate 291Â heading. 

As the  capta in  c a l l e d  f o r  l o 0  o f  f l aps ,  he entered a  t u r n  t o  the  
r i g h t  as p a r t  o f  t he  teardrop maneuver. About halfway through the  tu rn ,  the 
a i r c r a f t  descended through 3,000 fee t .  A t  about t h i s  t ime, t h e  f i r s t  o f f i c e r  
s tated,  "Going t o  1,500 inbound. " Immediately the rea f te r ,  a t  0935, the  
cap ta in  stated, "F i f t een  t i l l  10 DME." F ive  seconds l a t e r  t h e  f i r s t  o f f i c e r  
said, "You g o t  the  10 i n  r i g h t . "  The capta in  d i d  n o t  respond t o  t h i s  
statement. A f t e r  a  f u r t h e r  5  seconds, the  capta in  ordered the  gear lowered 
and subsequently c a l l e d  f o r  15O o f  f l a p s  as the  a i rp lane  r o l l e d  o u t  o f  the  
tu rn .  A f te r  t he  land ing gear were confirmed t o  be down, the  cap ta in  d i r e c t e d  
t h a t  t he  f l a p s  be extended t o  25O. 

A t  0936, t h e  f i r s t  o f f i c e r  s tated,  " l o c a l i z e r ' s  a l i ve , "  i n d i c a t i n g  
t h a t  they were approaching t h e  f i n a l  approach course. S h o r t l y  the rea f te r ,  
the  capta in  stated,  "1,500 t o  10, what we're shooting f o r . "  The f i n a l  
approach course o f  141Â inbound was in tercepted unevent fu l l y .  About 
15 seconds l a t e r ,  he stated,  "Eh, coming up on 10, l e t ' s  go f l a p s  30." The 
f i r s t  o f f i c e r  then c a l l e d  the  land ing c h e c k l i s t  complete. 



( M A ' R K A I R  a 3 0 8 7  - L O C  R W Y  141 
EVENT 
NO. - 

I 1) 

I 21 

TIME ALTITUDE SELECTED EVENTS, BASED ON THE CORRELATION 
HHMM:SS rT-MSL OF FLIGHT RECORDER DATA 

CAMl- comin' over the station going out the 
two ninety one down to three 

CAM2- localizor'a alive on the right 
one dot and centering 

CAMl- flaps one 
CAM1- flaps five 
CAHI- flaps ten 
CAH2- goin' to fifteen hundred inbound 
CARL- fifteen till ten DME 
C M 2 -  you got the ten In right 
CAMl- landlna aear down medium on the autobrakes 
CAHI- flaps Linty five 
CAM - Ilsound of altitude alert tone)) 
CAn2- locallzer's alive on the right . 
CAUl- fiftean hundrad to ten what we're shootin' for 
CAM2- okay 
CAMl- eh camin' up on ten let's go flaps thirty 
CAHI- there comes the tan to fifteen hundred - 

five hundred 1. what we're headed for 
C M 1 -  two point throe DUE 
CAM - Ifsound of mltitudÃ alert toneI1 . . 
CAHl- there'm a thousand 
CAMZ- altimeter6 and instruments cross checked 
 CAM^- ground .contact 
C A N -  okay 
CAM2- oh 
C m  - Ilsound of impact)) 

North 

1 
Ground track  calculated^ 1 

S c o l a  i n  N . U .  

Figure 2.--UNK LOG Rwy 14 planview over la id  wi th  MarkAir f l i g h t  3087's 
ca lcu la ted  ground t r a c k ,  selected a1 t i t u d e s ,  and CVR comments. 



At  0936:41, the  capta in  stated. "There comes the  10 t o  
1,500--500 f e e t  i s  what we're headed f o r  [ lapse o f  3  seconds] 2.3 DME." A 
conversat ion then ensued about t u r n i n g  t h e  bleed switches o f f  ( t o  a i d  i n  
avoid ing gravel  f o re ign  ob jec t  damage t o  the  engines upon land ing)  and 
t u r n i n g  the  engine a n t i - i c e  system o f f .  Th is  conversat ion began as the  
a i rp lane  was descending through about 1,700 f e e t .  

The a i rp lane  descended through 1,500 f e e t  m.s.1. a t  about 9.5 DME. 
Shor t l y  t h e r e a f t e r ,  the  f i r s t  ' o f f i c e r  announced t h a t  they were a t  1,000 f e e t  
m.s.l., t h a t  t he  a l t i m e t e r s  and f l i g h t  instruments had been cross-checked and 
t h a t  no instrument warning f lags were v i s i b l e .  These items were a l l  MarkAir 
requ i red  c a l l o u t s .  The capta in  then d i r e c t e d  the  f i r s t  o f f i c e r  t o  a c t i v a t e  
the  runway l i g h t s  us ing the  VHF rad io .  A t  0937:49, the  f i r s t  o f f i c e r  
announced, i n  a  normal tone o f  voice, t h a t  he had v i sua l  contac t  w i t h  t h e  
ground. At  t h a t  t ime, t h e  a l t i t u d e  o f  f l i g h t  3087 was around 630 f e e t  m.s.1. 
Impact w i t h  the  ground occurred 2  1/2 seconds l a t e r .  

The accident  occurred a t  63O, 59', 45" n o r t h  l a t i t u d e ,  160Â° '52'. 
55", west long i tude,  a t  about 530 f e e t  m.s.1. The t ime o f  t he  accident  was 
0937 ADT, du r ing  d a y l i g h t  hours. 

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

1n.iuries - Crew Passenaers Others 

Fata l  0  0 0  0  
Serious 1  0  0  1  
Minor 3  0  0  3  
None - 0  - 0  - 0  - 0  

\ ~ o t a l  4  0 0 4  

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

The a i rp lane  was destroyed. The h u l l  l o s s  value o f  the  a i rp lane,  
according t o  t h e  insurance i n v e s t i g a t o r  hand1 i n g  the  claim, was $20,000,000. 

1.4 Other Damage 

Environmental cleanup and rec lamat ion costs were $130,000. 

1.5 Personnel I n fo rmat i  on 

1.5.1 The Captain 

The capta in,  age 39, was h i r e d  by MarkAir on June 18, 1984. On 
J u l y  11, 1989, he was issued h i s  l a t e s t  a i r l i n e  t ranspor t  p i l o t  c e r t i f i c a t e  
(No. 271506133), w i t h  r a t i n g s  f o r  t he  Boeing 737, the  CASA 212, the  Lockheed 
382, and the  deHavi l land DHC-7. He a l so  he ld  commercial p i l o t  p r i v i l e g e s  fo r  
a i rp lane  s ingle-engine 1  and and sea, and p r i v a t e  p i l o t  p r i v i l e g e s  fo r  
r o t o r c r a f t - h e 1  i cop te r .  He a lso  he ld  a  f l i g h t  i n s t r u c t o r  c e r t i f i c a t e ,  w i t h  
r a t i n g s  f o r  a i rp lane  s ing le  engine and mul t i -engine,  and a i rp lane  instrument. 



H i s  most r e c e n t  FAA f i r s t  c l a s s  airman medical  c e r t i f i c a t e  was i s sued  on 
A p r i l  6, 1990, w i t h  no l i m i t a t i o n s .  

F o l l o w i n g  t h e  acc iden t ,  t h e  c a p t a i n  es t imated  t h a t  he had 
accumulated approx imate ly  12,000 t o t a l  f l y i n g  hours,  o f  which about 
6,400 hours were i n  t h e  8-737. About 3,400 of  these  B-737 hours were i n  
MarkA i r  a i r p l a n e s  and t h e  remainder were i n  t h e  US A i r  Force (USAF) v e r s i o n  
of  t h e  8-737. He had accumulated about 670 hours as c a p t a i n  o f  t h e  B-737 
w h i l e  a t  MarkAi r ,  a l though  he had f i r s t  q u a l i f i e d  as an a i r c r a f t  commander i n  
t h e  USAF v e r s i o n  o f  t h e  a i r p l a n e  i n  A p r i l ,  1977. He completed h i s  i n i t i a l  
o p e r a t i n g  exper ience  on August 19 1984. H i s  l a s t  p r o f i c i e n c y / l i n e  check 
f l i g h t  i n  t h e  B-737 was on December 27, 1989. H i s  l a s t  s i m u l a t o r  check was 
on December 15, 1989. 

A l l  o f  t h e  c a p t a i n ' s  f l y i n g  exper ience a t  MarkAi r  was i n  t h e  B-737, 
except  f o r  two s h o r t  pe r iods .  From January th rough  A p r i l ,  1987, he f l e w  t h e  
Lockheed 382, and f rom March th rough  May, 1989, he f l e w  t h e  deHav i l l and  
DHC-7. 

The c a p t a i n  was a l s o  f l y i n g  Alaska A i r  Na t i ona l  Guard Lockheed 
C-130 a i r p l a n e s  w h i l e  employed by MarkA i r .  The C-130 i s  t h e  m i l i t a r y  v e r s i o n  
of  t h e  Lockheed 382 (L-382).  H i s  30/60/90 day accumulated f l y i n g  t i m e  i n  
hours,  was as f o l l  ows : T h i r t y  days - 54 hours  (52 B-737, 2  L-382);  
60 days - 143 hours  (127 B-737, 16 L-382);  90 days - 254 hours  (181 B-737, 
73 L-382) .  The c a p t a i n  most o f t e n  used Jeppesen Sanderson, Inc . ,  approach 
p l a t e s  when f l y i n g  f o r  MarkA i r  and Na t i ona l  Ocean Se rv i ce  (NOS) o r  Department 
o f  Defense (DoD) approach p l a t e s  when f l y i n g  f o r  t h e  A i r  N a t i o n a l  Guard. 

He s t a t e d  t h a t  he had landed a t  Una lak l ee t  "many t imes "  over  t h e  
years .  MarkA i r  r eco rds  show t h a t  he had f lown a  B-737 i n t o  LINK t h r e e  t imes 
d u r i n g  t h e  p reced ing  6  months--on January 6, A p r i l  17, and A p r i l  30, 1990. 
The f i r s t  o f  those  t h r e e  f l i g h t s  was as f i r s t  o f f i c e r  and t h e  l a s t  two as 
c a p t a i n .  He c o u l d  n o t  r e c a l l  t h e  weather c o n d i t i o n s  o r  which o f  t h e  t h r e e  
types  o f  i n s t r umen t  approaches he executed a t  LINK on those  da tes ,  and 
a v a i l a b l e  r eco rds  d i d  n o t  r e v e a l  t h e  types o f  approaches f lown.  

1.5.2 The F i r s t  O f f i c e r  

The f i r s t  o f f i c e r ,  age 28, was h i r e d  by MarkA i r  on March 26, 1990. 
He h e l d  a i r l i n e  t r a n s p o r t  p i l o t  c e r t i f i c a t e  No. 574288005, i ssued  on 
February 6, 1990, w i t h  r a t i n g s  f o r  a i r p l a n e  m u l t i - e n g i n e  l a n d  and commercial 
p i l o t  p r i v i l e g e s  f o r  a i r p l a n e  s i ng le -eng ine  l and .  He a l s o  h e l d  a i r f r a m e  and 
powerp lant  mechanic c e r t i f i c a t e  No. 574288005, i ssued  on A p r i l  8, 1986. H i s  
most r e c e n t  FAA f i r s t  c l a s s  airman medical  c e r t i f i c a t e  was i s sued  on 
October 9, 1989, w i t h  no l i m i t a t i o n s .  H i s  i n i t i a l  Boeing 737 s i m u l a t o r  check 
and l a s t  s i m u l a t o r  p r o f i c i e n c y  check were completed c o n c u r r e n t l y  on A p r i l  30, 
1990. H i s  i n i t i a l  B-737 a i r p l a n e  check and l a s t  a i r p l a n e  p r o f i c i e n c y  check 
were completed on May 4, 1990. He completed h i s  i n i t i a l  o p e r a t i n g  exper ience 
on May 12, 1990. 

P r i o r  t o  h i s  employment w i t h  MarkAir ,  t h e  f i r s t  o f f i c e r  had served 
as f i r s t  o f f i c e r  and c a p t a i n  i n  bo th  t h e  Cessna 441 and t h e  F a i r c h i l d  SA-227. 



The B-737 was the  f i r s t  t u r b o j e t  a i rp lane  he had f lown. He had a t o t a l  o f  
about 1,800 f l i g h t  hours, 80 o f  which were i n  the  B-737. Dur ing the  30, 60, 
and 90 days p r i o r  t o  the accident,  he f l ew  a t o t a l  o f  80, 100, and 280 hours, 
respec t i ve l y .  The accident  f l i g h t  was t o  be h i s  second i n t o  Unalakleet  f o r  
MarkAir. On h i s  f i r s t  f l i g h t ,  he f l ew  an nond i rec t iona l  beacon (NDB) 
runway 14 instrument approach. 

1.6 A i r c r a f t  In format ion  

N670MA, a Boeing 737-2X6C, s e r i a l  number 23121, was manufactured i n  
1984. A i rp lane weights f o r  t he  accident  f l i g h t  were ca l cu la ted  p r i o r  t o  the  
f l i g h t  as fo l l ows :  

Basic Operating Weight 65,237 pounds 
Cargo Weight 6,018 pounds 
Zero Fuel Weight 71,255 pounds 
Fuel 24,008 pounds 
Taxi/Run-up Fuel (minus) 500 pounds 
Gross Takeoff Weight 94,763 pounds 
T r i p  Fuel Burn (minus) 5,504 pounds 
Estimated Landing Weight 89,259 pounds 

The maximum al lowable t a k e o f f  weight was 110,630 pounds. The 
maximum al lowable land ing weight was 107,000 pounds on paved runways b u t  was 
l i m i t e d  t o  105,000 pounds on gravel  runways. The center  o f  g r a v i t y  was 
located a t  16 percent mean aerodynamic chord which corresponded t o  a 
s t a b i l i z e r  t r i m  s e t t i n g  of 5.9 u n i t s  nose up f o r  land ing a t  Unalakleet.  
Under these cond i t ions  the  reference V speed would be 123 knots w i t h  30Â o f  
f l a p s .  

The a i r p l a n e  was i n  a "Combi" (combined passenger/cargo) 
conf igurat ion,  w i t h  the  No. 1 p a l l e t  p o s i t i o n  vacant, a cargo conta iner  i n  
p a l l e t  p o s i t i o n  No. 2, and 70 passenger seats i n  the  a f t  cabin. Each o f  t he  
p a l l e t  p o s i t i o n s  had a maximum al lowable weight-bearing c a p a b i l i t y  o f  
8,000 pounds. On t h e  accident f l i g h t ,  p a l l e t  p o s i t i o n  No. 2 contained 
6,018 pounds o f  cargo. This cargo was, f o r  t he  most p a r t ,  "bypass ma i l  ." 
The bypass ma i l  concept a l lows b u l k  cargo t o  be t ranspor ted t o  i s o l a t e d  
Alaskan towns a t  a lower monetary r a t e  than r e g u l a r  mai l .  On t h i s  f l i g h t ,  
t h e  bypass mai l  consisted mainly o f  cases o f  s o f t  d r i n k .  

The a i rp lane  was, equipped w i t h  gravel  p r o t e c t i o n  equipment t o  
p r o t e c t  t he  a i r f rame and engines from gravel  impingement du r ing  t a x i ,  t a k e o f f  
and landing.  Features o f  t h i s  k i t  inc luded gravel  d e f l e c t o r s  mounted on the  
1 anding gear, t he  sh ie ld ing  o f  wheel we1 1 hydraul i c s  and cab1 ing,  f l a p  and 
lower fuse1 age abrasion p ro tec t i on ,  and vor tex  d i s s i p a t o r s  mounted on the  
f ron t  o f  each engine. 

Boeing and MarkAir procedures c a l l  f o r  t he  n o n f l y i n g  p i l o t  t o  c lose 
t h e  engine bleed a i r  switches p r i o r  t o  land ing t o  a i d  i n  avo id ing  gravel  
fore ign ob jec t  damage. Boeing recommends t h a t  the  bleed switches be closed 
a t  a l t i t u d e s  below 10,000 fee t .  Wr i t t en  MarkAir procedures c a l l  f o r  t he  
switches t o  be closed a t  a l t i t u d e s  below 5,000 f e e t .  When asked i f  i t  was ,. - 2,. 



standard procedure t o  reconf igure  the  valves a f t e r  the  a i rp lane  was 
conf igured f o r  1  anding, a  MarkAir management p i l o t  rep1 ied :  

We t r y  t o  keep them reconf igured as low as poss ib le  because i f  
you don't ,  you' re going t o  have a  bump [abrupt  p ressu r i za t i on  
decrease] and cause problems w i t h  the  passengers. So, i t ' s  - -  
anytime, usua l l y  down around a  couple thousand fee t ,  sometimes 
h igher .  It depends on the  a i rp lane.  Each a i rp lane  i s  
d i f f e r e n t .  

The procedural steps f o r  bleed swi tch recon f igu ra t i on  excerpted 
from the  MarkAir mod i f ied  Boeing 737 Operations Manual are as fo l lows:  

I f  land ing  on a  gravel  o r  contaminated runway, s t a r t  APU, and 
when below 5,000 ft. MSL, conf igure p ressu r i za t i on  system f o r  
engine bleeds o f f  1  anding: 

R ight  pack swi tch - ON 
I s o l a t i o n  va lve  - CLOSED 
L e f t  pack swi tch - ON 
No. 1  engine bleed swi tch - OFF 
APU bleed swi tch - ON 
No. 2 engine bleed swi tch - OFF 

The a i rp lane  was equipped w i t h  a  Sunstrand Mark I1 ground p rox im i t y  
warning system (GPWS). This system provides a  warning o f  imminent 
inadver ten t  contact  w i t h  the  ground i n  the  f o l l o w i n g  modes o f  a i r c r a f t  
operat ion:  

1. Excessive r a t e s  o f  descent. 
2. Excessive c losure  r a t e  t o  t e r r a i n .  
3. Negative c l imb r a t e  o r  a l t i t u d e  loss  a f t e r  t a k e o f f .  
4. F l i g h t  i n t o  t e r r a i n  when n o t  i n  the  l and ing  conf igura t ion .  
5.  Excessive downward d e v i a t i o n  from an ILS g l ides lope.  

The aural  warning f o r  modes 1 through 4  i s  the  sound 
"whoop-whoop," fo l lowed by "pu l l -up . "  The aural  warning f o r  mode 5  i s  the 
annunciat ion " g l i d e  slope." These warnings w i l l  cont inue u n t i l  the 
hazardous c o n d i t i o n  ceases t o  e x i s t .  The warning i n d i c a t i o n s  on t h i s  system 
are  automat ica l ly  deact ivated when the  a i rp lane  i s  conf igured f o r  landing, 
and no ILS g l i d e  slope i s  ava i lab le .  

1.7 Meteor01 og ica l  In format ion  

The 0845 weather observat ion f o r  Unalakleet was: c e i l i n g ,  500 f e e t  
overcast;  v i s i b i l i t y ,  1 1/2 mi les w i t h  fog; temperature, 48O F; wind, calm; 
a l t i m e t e r  se t t i ng ,  29.94 i n .  Hg. 



1.8 Aids t o  Navigat ion 

Aids t o  nav iga t ion  u t i l i z e d  du r ing  t h i s  accident  sequence inc luded 
t h e  Unal ak lee t  VOR (Morse code i d e n t i f i e r :  UNK) and the  Unalakleet  Local i z e r  
DME (Morse code i d e n t i f i e r :  IUNK). Both o f  thes.e nav igat iona l  a ids  were 
ground and f l i g h t  t es ted  fo l lowing the  accident and found t o  be opera t ing  
normal 1  y.  

1.9 Communications 

No communications d i f f i c u l t i e s  were reported.  

1.10 Aerodrome In format ion  

Unalakleet  A i r p o r t  i s  owned and operated by t h e  Sta te  o f  Alaska. 
It i,s c e r t i f i c a t e d  under 14 CFR Part  139. The p r i n c i p a l  instrument runway i s  
14-32, which i s  6,010 feet  l ong  and 170 feet wide. The sur face o f  t he  runway 
i s  packed g rave l .  Runway 14 i s  equipped w i t h  a  medium i n t e n s i t y  approach 
1  i g h t i n g  system w i t h  runway a1 ignment i n d i c a t o r  1 i g h t s  (MALSR). " These 
approach 1 i g h t s  are ac t i va ted  by keying the  a i rp lane  VHF r a d i o  microphone. 
Runway 14 i s  a l so  equipped w i t h  a  2-bar  v i s u a l  approach slope i n d i c a t o r  
(VASI). 

1.11 F l i g h t  Recorders 

1.11.1 Cockpi t  Voice Recorder 

The a i r c r a f t  was equipped w i t h  a  F a i r c h i l d  model A-100A cockp i t  
vo ice  recorder (CVR). The recorder sustained considerable damage as a  r e s u l t  
o f  the  impact. Several i n t e r n a l  e l e c t r o n i c  c i r c u i t  cards were separated from 
t h e i r  mountings and the  tape r e e l  was d is lodged from i t s  normal pos i t i on .  
The record ing tape, however, was not  damaged. The a i rp lane  was a l s o  equipped 
w i t h  a  "hot "  microphone CVR i n s t a l l a t i o n  t h a t  records vo ice  s igna ls  d i r e c t l y  
from boom microphones used by p i l o t s .  The on ly  i n t r a c o c k p i t  ho t  microphone 
s igna l  recorded on t h e  CVR tape from f l i g h t  3087 was t h a t  o f  t h e  capta in.  
The words o f  t he  f i r s t  o f f i c e r  were recorded from the cockp i t  area 
microphone. 

The record ing s t a r t e d  a t  0906:32, as the  f l i g h t  was l e v e l  a t  t he  
c r u i s e  a l t i t u d e  o f  FL 310. The record ing ended a t  0937:51, upon impact w i t h  
the  ground. A  t r a n s c r i p t  o f  t he  e n t i r e  record ing i s  provided i n  appendix D. 

1.11.2 Fl i g h t  Data Recorder 

The a i rp lane  was equipped w i t h  a  F a i r c h i l d  model F800 f l i g h t  data 
recorder (FOR) t h a t  recorded a1 t i  tude, airspeed, magnetic heading, v e r t i c a l  
acce lera t ion ,  and microphone keying i n  a  d i g i t a l  format. A1 though t h e  
recorder case su f fe red  s l i g h t  damage dur ing  the impact sequence, the  
record ing medium was undamaged. 

The record ing revealed t h a t  the a i rp lane  descended out o f  
3,000 f e e t  about 2  minutes and 35 seconds p r i o r  t o  impact. The o v e r a l l  r a t e  



o f  descent dur ing  t h i s  pe r iod  was steady. The r a t e  o f  descent decreased 
s l i g h t l y  as the  a i r c r a f t  approached 1,500 fee t ,  then increased t o  the  
previous r a t e  s h o r t l y  the rea f te r .  The ind ica ted airspeed was recorded t o  be 
a t  about 160 knots a t  the  3,000 f e e t  p o i n t  and about 140 knots a t  the 
1,500 f e e t  p o i n t .  The airspeed increased t o  about 145 knots as the  a i rp lane  
descended through about 1,100 f e e t  and decreased again t o  about 140 knots 
j u s t  p r i o r  t o  impact. The magnetic heading was f i r s t  recorded a t  141Â ( the  
inbound f i n a l  approach course) about 45 seconds p r i o r  t o  the  end o f  the  
recording,  as the  a i rp lane  descended through about 1,350 f e e t  m.s.l. A 
graphic representa t ion  o f  t he  FOR data appropr iate t o  the  accident  sequence 
i s  provided i n  appendix E. 

1.12 Wreckage and Impact In format ion  

1.12.1 General 

The a i rp lane  impacted the  ground on a small l e v e l  area about 
530 f e e t  up the  nor theast  slope o f  Blueberry H i l l .  The top  o f  Blueberry H i l l  
i s  about 700 fee t .  The f i r s t  i n d i c a t i o n s  o f  impending t e r r a i n  contact  were 
broken branches on several a lde r  bushes located about 30 f e e t  p r i o r  t o  the 
f i r s t  impact mark on the  ground. The a i r c r a f t  began breaking apart  upon 
ground contact  and the  wreckage s c a t t e r  pa t te rn  extended about 800 f e e t  up 
t h e  h i l l  on an average magnetic heading o f  140Â degrees. The w id th  o f  the  
wreckage debr is  f i e l d  was about 125 f e e t .  The landscape along the  wreckage 
path  was t y p i c a l  tundra, small bushes o f  var ious kinds, grass, scat te red 
rocks and shale. 

The main components o f  the  wreckage were the  engines, which were 
separated from the  wings, the  fuselage and wings, and the  separated 
empennage. (See f i g u r e s  3, 4, and 5) .  

1.12.2 Fuse1 age and Empennage 

Most o f  the  fuselage below the  f l o o r  l e v e l  from t h e  nose o f  the  
a i r p l a n e  t o  the  wing center  sec t ion  was destroyed du r ing  i m  a c t  and the  s l i d e  8 up the  h i l l .  The fuselage had r o t a t e d  clockwise about 165 before coming t o  
r e s t  on the  h i l l .  The nose wheel ,well/nose land ing gear assembly was 
d is lodged from the  fuselage and was found about 20 f e e t  away from the  nose o f  
t he  a i rp lane.  The r i g h t  forward s ide  o f  t he  fuselage was cracked and 
p a r t i a l l y  separated behind the  cockp i t ,  bu t  t h i s  separat ion was on ly  about 
h a l f  t he  circumference o f  t he  fuselage. 

The empennage separated completely from the  fuselage j u s t  forward 
o f  t he  v e r t i c a l  s t a b i l i z e r .  The empennage was found i n t a c t ,  except f o r  the  
outboard h a l f  o f  t h e  r i g h t  ho r i zon ta l  s t a b i l i z e r  and e levator ,  which 
separated from t h e  empennage sec t ion  and was found i n  many small pieces down 
the  h i l l .  The t i p s  o f  t he  l e f t  ho r i zon ta l  s t a b i l i z e r  and l e f t  e leva to r  were 
bent upward along the  chord 1 ine.  The upper r e a r  p o r t i o n  o f  t h e  v e r t i c a l  f i n  
a l so  exh ib i ted  sheet metal t ea r ing .  The rudder and e levators  were 
constructed o f  f i b e r g l a s s  and aluminum composite mater ia l  and the  ho r i zon ta l  



s t a b i l i z e r  s t r u c t u r e  was constructed o f  g raph i te  composite ma te r ia l .  
S t a b i l i z e r  t r i m  and rudder t r i m  cable con t ro l  systems were separated. 

1.12.3 The Wings 

Both wings remained attached t o  the  fuselage but  were found t o  be 
h e a v i l y  damaged. A l l  l ead ing edge s l a t s  and Krueger f l a p s  were i n  the  f u l l  
extended p o s i t i o n .  The t r a i l i n g  edge f l a p  segments s t i l l  at tached t o  the  
wings were found t o  be extended' 30Â° The cables i n  the  wings lead ing  t o  the 
a i l e r o n  t r i m  tabs were broken. The lower wing sk ins e x h i b i t e d  much 
genera l ized minor deformation. The lower wing sk ins  common t o  the  f u e l  tank 
access doors were punctured i n  several places, a l l ow ing  f u e l  t o  d r a i n  from 
the  tanks onto the  tundra. The main land ing gear were separated a t  t h e i r  
wing a t tach  p o i n t s .  

1.13 Medical and Pathological  In format ion  

Both p i l o t s  s ta ted  t h a t  they were i n  exce l l en t  o v e r a l l  phys ica l  
heal th,  had n o t  experienced recent  i l l nesses ,  and were not  t a k i n g  any k i n d  of 
medicat ion. Ne i ther  p i l o t  used tobacco; the  capta in  d i d  n o t  d r i n k  a lcohol ;  
and the  f i r s t  o f f i c e r  s ta ted t h a t  h i s  l a s t  a l c o h o l i c  d r i n k  was a g lass  of 
wine w i t h  d inner  the  evening p r i o r  t o  the  accident.  

The cap ta in  consumed co f fee  and a donut on h i s  way t o  work t h a t  
morning and drank add i t i ona l  co f fee  i n  t h e  crew lounge and enroute t o  
Unalakleet .  The f i r s t  o f f i c e r  repor ted  having co f fee  and t o a s t  p r i o r  t o  
l eav ing  f o r  t he  a i r p o r t  and no o ther  food i n t a k e  on the  morning o f  the  
accident .  

The cap ta in  repor ted  t h a t  he had about 7 t o  8 hours o f  sleep p r i o r  
t o  awakening a t  0530 on the morning o f  the  accident .  The f i r s t  o f f i c e r  
s ta ted  t h a t  he had about 7 hours o f  sleep p r i o r  t o  awakening a t  0500 t h a t  
morning . 

Toxic01 og ica l  samples (blood and u r i n e )  were obta ined from the 
p i l o t s  a t  around 1200 on the  day o f  t he  accident,  a f t e r  t h e i r  evacuation v i a  
he1 i c o p t e r  t o  Anchorage. These samples tes ted  negative f o r  evidence o f  
drugs, i n c l u d i n g  a lcoho l .  

1.14 F i r e  

There was no f i r e .  

1.15 Surv i va l  Aspects 

1.15.1 Evacuation and Rescue 

The fuselage came t o  r e s t  i n  a n e a r l y  u p r i g h t  p o s i t i o n .  The f l i g h t  
at tendant  i n  the  cockp i t  evacuated through the  l e f t  s l i d i n g  window, and the  
f i r s t  o f f i c e r  evacuated through the  r i g h t  s l i d i n g  window. The capta in  was 
t h e  l a s t  t o  leave t h e  cockp i t  through the  l e f t  s l i d i n g  window. The escape 
ropes were n o t  used. The o the r  f l i g h t  attendant,  who had occupied a 
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Figure 4.--Fl  ight 3087 fuselage. 
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passenger seat  i n  t h e  r e a r  cab in ,  was thrown f rom t h e  f use lage  d u r i n g  t h e  
f use lage  breakup and was found away f rom t h e  wreckage s t i l l  s t rapped  i n t o  
h e r  passenger sea t .  

A l l  occupants were evacuated f rom t h e  scene v i a  h e l i c o p t e r ,  
beg inn ing  about 1 hour a f t e r  t h e  acc iden t .  A1 though personnel  a t  Una lak l ee t  
r e a l i z e d  t h e  a i r p l a n e  was overdue w i t h i n  about 10 t o  15 minu tes  o f  t h e  
acc i den t ,  i t t o o k  about 40 t o  45 minutes t o  l o c a t e  a h e l i c o p t e r  and beg in  t h e  
search. The a i r p l a n e  was n o t  equipped, and i t  was n o t  r e q u i r e d  t o  be 
equipped, w i t h  an i m p a c t - a c t i v a t e d  emergency l o c a t o r  t r a n s m i t t e r  (ELT). 

1.15.2 C o n d i t i o n  o f  t h e  A i r p l a n e  I n t e r i o r  

The main s t r u c t u r a l  damage e v i d e n t  i n  t h e  c o c k p i t  c o n s i s t e d  o f  
compression o f  t h e  r i g h t  s i d e w a l l  j u s t  f o rwa rd  o f  t h e  f i r s t  o f f i c e r ' s  fo rward  
i ns t r umen t  pane l .  The c a p t a i n ' s  a t t i t u d e  d i r e c t i o n  i n d i c a t o r  (ADI) g l a s s  was 
c racked  and t h e  f i r s t  o f f i c e r s  AD1 g l a s s  was sha t te red .  The extreme r i g h t  
p o r t i o n  o f  t h i s  i ns t r umen t  panel  was s l i g h t l y  deformed because o f  t h e  
compression. Ex tens ive  f l o o r  damage under and bes ide  bo th  s e t s  o f  rudder  
peda ls  was found. The f l a p  s e l e c t o r  handle  d e t e n t  pawl was broken and t h e  
f l a p  handle  was f r e e  t o  t r a v e l  between i t s  fo rward  and a f t  s tops .  A l l  sea t  
b e l t s  and shou lder  harnesses i n  t h e  c o c k p i t ,  i n c l u d i n g  those  on t h e  jump 
seat,  were undamaged and operab le .  

The No. 1 VHF n a v i g a t i o n  r a d i o  was found se lec ted  and s e t  t o  t h e  
f requency 111.35. The No. 2 VHF n a v i g a t i o n  r a d i o  was found s e l e c t e d  and s e t  
t o  t h e  f requency 111.30. The No. 1 ADF r e c e i v e r  was found s e t  t o  t h e  
f requency 382.0, and t h e  No. 2 ADF r e c e i v e r  was found s e t  t o  t h e  f requency 
382.5. 

The fo rward  c a b i n  c o n t a i n i n g  one cargo  c o n t a i n e r  sus ta i ned  
s u b s t a n t i a l  damage. The f l o o r  had co l l apsed  a d i s t a n c e  o f  severa l  f e e t  near  
t h e  c o c k p i t  e n t r y  door, and i t  had co l l apsed  t o  a l e s s e r  e x t e n t  underneath 
the ca rgo  c o n t a i n e r .  The cargo  c o n t a i n e r  was breached, and t h e  cargo  was 
s c a t t e r e d  around t h e  cab in .  

Ten rows o f  passenger sea ts  i n  t h e  a f t  c a b i n  were undamaged, and 
a l l  sea t  backs i n  these  rows were i n  t h e i r  f a r - f o rwa rd ,  ove r - cen te r  
p o s i t i o n s .  A row o f  passenger seats  was found o u t s i d e  t h e  c a b i n  near  t h e  
empennage. The passenger-cargo d i v i d e r  t h a t  i s o l a t e d  t h e  fo rward  ca rgo  c a b i n  
area f rom t h e  passenger c a b i n  area i n  f r o n t  o f  these  sea ts  was i n  p lace ,  b u t  
a t o p  c e n t e r  panel  o f  t h i s  d i v i d e r  was separated f rom t h e  c e i l i n g .  Severa l  
o f  t h e  passenger supplemental  oxygen masks on t h e  r i g h t  s i d e  o f  t h e  c a b i n  a f t  
o f  t h e  overwing e x i t  were deployed. About one -ha l f  o f  t h e  c e i l i n g  pane ls  
were d i s l o d g e d  b u t  were s t i l l  a t tached  t o  t h e  cab in  c e i l i n g .  

1.15.3 C o n d i t i o n  o f  t h e  Normal and Emergency E x i t s  

The two s l i d i n g  windows i n  t h e  c o c k p i t  were found open and operab le  
a f t e r  t h e  acc i den t .  The f o rwa rd  e n t r y  and g a l l e y  doors  were found c l osed  and 
i n t a c t ,  b u t  t h e  g a l l e y  door  and i t s  frame were deformed. The main cargo door  
on t h e  l e f t  s i d e  o f  t h e  fuse lage was i n t a c t ,  undamaged, and f l u s h  w i t h  t h e  



outside skin of the airplane. The two overwing exit hatches (one over each 
wing) were found closed and undamaged. The aft entry door was closed, 
undamaged, and intact. 

1.16 Tests and Research 

1.16.1 Angle o f  Impact 

Aeronautical engineers from the Boeing Aircraft Group stated that 
the approximate deck angle of the airplane at impact was l o  nose up, assuming 
it was flying at 145 knots indicated airspeed, the descent rate was 600 feet 
per minute, the landing gear were down, the trailing edge flaps were extended 
30Â° the leading edge flaps were extended, the weight was 89,259 pounds, and 
the center-of-gravity was 16 percent. The terrain at the point of initial 
impact was relatively level in relation to the line of flight, although in 
general, Blueberry Hill sloped unevenly up and to the right o f  the line of 
fl ight about 30Â° 

1.16.2 DUE Component Testing 

The Coil ins. Inc., Model 860E-5 DME interrogator receiver- 
transmitter unit failed a self-test during postaccident examination. The 
transmitter unit functioned normally, but the receiver unit fluctuated at 
the high end of the frequency band. It did not function at the low and 
medium sections of the frequency band. A1 so, no range readout was displayed. 

The range computer circuit board of the DME interrogator unit 
showed damage that included a damaged integrated circuit, a sheared 
potentiometer, and one partially crushed potentiometer. This circuit board 
was also distorted near of the area where the interrogator cover was crushed. 

Both the captain's and the first officer's instrument panel-mounted 
DME indicators were tested using a functional DME interrogator. The warning 
flags functioned properly, and the readouts for both DME indicators counted 
down together from about 10 to 5 nautical miles distance readout, using an 
artificial input o f  150 knots groundspeed. During postaccident interviews 
both pilots stated that they believed the DME indicators were functioning 
properly on the accident flight. 

1.17 Additional Information 

1.17.1 Localizer Runway 14 Approach Procedure 

According t o  the FAA AFS-420, Fl ight Procedures Standards Branch, 
the correct procedural steps concerning this approach when entering from the 
east are as follows: 

1. Upon station passage at UNK, descend to no lower than 
3,000 feet and proceed outbound on the UNK 291Â radial to 
DRIGE. 



Set up nav igat iona l  a ids  t o  be able t o  p o s i t i v e l y  
i d e n t i f y  D R I G E .  The i n t e r s e c t i o n  of t he  141Â inbound 
course t o  IUNK LOC and the  UNK 291Â r a d i a l  would s u f f i c e .  

Upon reachin DRIGE, execute the  procedure t u r n  us ing t h e  
depicted 45Â en t ry  o r  a  teardrop en t ry .  Other e n t r y  
methods i n  accordance w i t h  A I M  are a l so  acceptable. 
Remain a t  o r  above 3,000 f e e t  u n t i l  i n t e r c e p t i n g  the  
inbound 141Â course. 

In te rcep t  the  IUNK 141Â f i n a l  approach course inbound. 
A f t e r  the  a i r c r a f t  i s  on the f i n a l  approach course, 
descend t o  no lower than 1,500 f e e t .  

Proceed inbound and r e p o r t  crossing DRIGE. A f t e r  
crossing DRIGE, descend t o  no lower than 500 f e e t  u n t i l  
c ross ing  2.3 DME. Begin back up c lock  t i m i n g  t o  the  
missed approach p o i n t  a t  DRIGE. The t i m i n g  i s  based upon 
the  a i rp lane  groundspeed, and i s  der ived from the  cha r t  
i n  the  lower l e f t - h a n d  corner o f  the  approach p l a t e .  

Continue inbound and a f t e r  crossing the  IUNK 2.3 DME f i x ,  
descend t o  no lower than the  minimum descent a l t i t u d e  o f  
360 f e e t .  

Continue inbound a t  no lower than 360 f e e t  u n t i l  t he  
runway i s  observed and a  normal approach path i s  
establ ished,  then land the  a i rp lane.  O r ,  cont inue 
inbound u n t i l  t he  missed approach p o i n t  (1.1 DME from 
IUNK o r  when the  back up t im ing  runs out )  and per form a  
missed approach. 

MarkAir f l  ightcrews u t i l i z e  Jeppesen Sanderson, Inc., f l i g h t  
in format ion  pub1 i c a t i o n s  f o r  operat ions i n t o  Unalakleet .  The a i r  t r a f f i c  
con t ro l  IFR a r r i v a l  sec t ion  o f  the  Jeppesen document (page US-392) conta ins 
the  f o l l o w i n g  guidance: 

A  procedure t u r n  i s  the  maneuver prescr ibed when i t  i s  
necessary t o  reverse d i r e c t i o n  t o  es tab l  i s h  the  a i r c r a f t  
inbound on an intermediate o r  f i n a l  approach course. I t  i s  a  
requ i red  maneuver except when the symbol NoPT i s  shown, when 
RADAR VECTORING i s  provided, when a  ho ld ing  p a t t e r n  i s  
publ ished i n  l i e u  o f  a  procedure turn, o r  when the  procedure 
t u r n  i s  no t  authorized. The a l t i t u d e  prescr ibed f o r  the  
procedure t u r n  i s  a  minimum a l t i t u d e  u n t i l  the  a i r c r a f t  i s  
es tab l ished on the  inbound course. The maneuver must be 
completed w i t h i n  the  d is tance spec i f i ed  i n  the  p r o f i l e  view. 

On Jeppesen approach charts, t he  procedure t u r n  i s  char ted on 
the  s ide  o f  the  outbound course on which the  procedure t u r n  i s  
made. Headings are  provided f o r  course reversa l  us ing  the  
45 degree type procedure t u r n .  However, t he  p o i n t  a t  which 



t he  t u r n  may be commenced and the  type and r a t e  o f  t u r n  i s  
l e f t  t o  the  d i s c r e t i o n  o f  t he  p i l o t .  Some o f  t he  opt ions  are  
t h e  45 degree procedure tu rn ,  t he  racet rack  pat te rn ,  t he  
tear-drop procedure tu rn ,  o r  t he  80 degree - 260 degree course 
reve rsa l .  Some procedure tu rns  are spec i f i ed  by procedural 
t r a c k [ s ] .  These tu rns  must be f lown exac t l y  as depicted. 

1.17.2 Jeppesen/NOS Approach Chart D i f fe rences 

The w r i t t e n  i n s t r u c t i o n  "10 NM from DRIGE" appears on the  
ho r i zon ta l  d e p i c t i o n  o f  t he  approach on the  Jeppesen LOC Rwy 14 approach 
p la te .  S i m i l a r  i n s t r u c t i o n s  are on a l l  procedure t u r n  dep ic t i ons  on Jeppesen 
approach p la tes .  The phrase "Remain w i t h i n  10 DME" appears on NOS approach 
p l a t e s  w i t h  procedure tu rns .  These i n s t r u c t i o n s  i n d i c a t e  t h a t  t he  a i rp lane  
should remain w i t h i n  10 nau t i ca l  m i les  (NM) o f  t he  f i n a l  approach f i x  t o  
ensure proper t e r r a i n  and airway clearance. 

A1 so, on Jeppesen approach p la tes ,  " a i r p o r t  reference c i r c l e s n  w i t h  
r a d i i  o f  5  s t a t u t e  m i les  (SM) are shown around the  a i r p o r t  t o  d e p i c t  a i r p o r t  
t r a f f i c  areas ( i f  app l icab le)  and otherwise t o  draw the p l a t e  reader's 
a t t e n t i o n  t o  the  a i r f i e l d  l oca t ion .  The diameter o f  the  c i r c l e s  are  noted i n  
the  "Approach Chart Legend" sec t i on  o f  t he  i n t r o d u c t i o n  t o  the  Jeppesen 
Airway Manual b u t  no t  on the  ac tua l  p la tes .  On NOS l o w - a l t i t u d e  approach 
p la tes ,  these c i r c l e s  are c a l l e d  "d is tance r i n g s "  and have vary ing  r a d i i ,  
most o f  which are 10 NM. They i n d i c a t e  t h a t  every th ing  w i t h i n  the  r i n g  i s  t o  
car tograph ic  scale.  The words "10 NM" appear near the  r i n g  circumferences o f  
the  p l a t e s  w i t h  10 NM distance r i ngs .  Rings o f  o ther  r a d i i  have t h e  r a d i i  
annotated i n  a s i m i l a r  manner. Th is  10 NM r i n g  and o ther  d is tance r i n g s  on 
NOS p l a t e s  may be o f f s e t  from the a i r f i e l d .  (See f i g u r e  6). 

Both the  Jeppesen and NOS approach char ts  conta in  a  p r o f i l e  view 
showing descent a l t i t u d e  l i m i t a t i o n s .  On the  Jeppesen char t ,  t h e  descent i s  
shown i n  segments w i t h  ho r i zon ta l  l i n e s  dep ic t i ng  the  minimum a l t i t u d e s  a t  
s p e c i f i c  l oca t ions  along the  approach f l  igh tpath .  On t h e  Unalakleet  
approach, the  Jeppesen char t  shows a  ho r i zon ta l  l i n e  ( l e v e l  f l i g h t )  denoted 
as 1,500 f e e t  t o  DRIGE (5.0 DME) and another ho r i zon ta l  l i n e  denoted as 
500 feet  t o  t h e  2.3 DME f i x .  On NOS cha r t  f o r  Unalakleet,  t he  descent 
p r o f i l e  i s  depicted as a  s ing le  descending l i n e  from 3,000 f e e t  t o  t h e  runway 
th resho ld  w i t h  the  f i x  crossing a l t i t u d e s  denoted below the  l i n e .  

1.17.3 Crew In terv iews 

A se r ies  o f  crew in te rv iews  were conducted beginning 3 days a f t e r  
t he  accident.  

Concerning s t r e s s f u l  l i f e  events experienced by the  p i l o t s  p r i o r  t o  
t h e  accident,  t he  capta in  s ta ted t h a t  t he  recent  death o f  h i s  mother- in- law 
had d i s tu rbed  h i s  w i f e  t o  the  ex tent  t h a t  she had j u s t  completed a  ser ies  o f  
counsel ing sessions. However, he sa id  t h a t  he d i d  n o t  be l i eve  t h a t  t h i s  
s i t u a t i o n  had a f fec ted  h i s  i n f l i g h t  performance. The f i r s t  o f f i c e r  had j u s t  
experienced a  change o f  employers ( t o  MarkAir)  , an accompanying change o f  



Figure 6.--UNK LQC Rwy 14 NOS approach chart. 



work hours, and had r e c e n t l y  been marr ied. He a l so  d i d  n o t  be l i eve  t h a t  
these fac to rs  had a f fec ted  h i s  performance as a f l i g h t  crewmember. 

Concerning the  general work1 oad on the  accident  f l i g h t ,  t he  capta in  
s ta ted  t h a t  the  workload was "normal," t h a t  he d i d  n o t  f e e l  rushed, and t h a t  
he d i d  not  be l i eve  t h a t  t he  f i r s t  o f f i c e r  f e l t  rushed. The f i r s t  
o f f i c e r s t a t e d  t h a t  he d i d  n o t  t h i n k  the  workload was abnormal compared t o  h i s  
previous experience on MarkAir f l i g h t s .  He d i d  state,  however, t h a t  because 
he was new t o  t h e  B-737, he was "busy a l l  the  t ime" on the  accident  f l i g h t .  
When asked i f  t h e  ou t -o f - the -o rd ina ry  procedure o f  c l o s i n g  t h e  engine bleed 
valves p r i o r  t o  the  gravel  runway land ing would tend t o  d i s t r a c t  him from 
moni to r ing  the  approach, the  f i r s t  o f f i c e r  answered i n  the  a f f i r m a t i v e .  

Both p i l o t s  be l ieved t h a t  t he  presence o f  t he  f l i g h t  at tendant  i n  
the  cockp i t  du r ing  the  descent and instrument approach was n o t  a d i s t r a c t i o n .  
The f l i g h t  at tendant  reported t h a t  she d i d  n o t  n o t i c e  anyth ing unusual about 
the  conduct o f  t he  p i l o t s  and t h a t  they "were busy doing check l i s t s ,  e tc . "  
She had attended the MarkAir I n i t i a l  Cockpit  Resource Management (CRM) 
course i n  May, 1990. 

The cap ta in  s ta ted t h a t  he d i d  n o t  use a formal b r i e f i n g  guide t o  
b r i e f  t he  approach but  used ins tead h i s  LOC Rwy 14  approach p l a t e  t o  pass on 
h i s  intended ac t ions  t o  the  f i r s t  o f f i c e r .  During the  approach b r i e f i n g  the  
f i r s t  o f f i c e r  had h i s  own approach p l a t e  open i n  f r o n t  o f  him. 

Ne i the r  p i l o t  cou ld  o f f e r  dn explanat ion o f  why a premature descent 
ou t  o f  1,500 f e e t  had occurred. I n  f a c t ,  u n t i l  t he  capta in  was shown a 
t r a n s c r i p t  o f  t he  CVR tape, he be l ieved t h a t  he had f lown the  instrument 
approach c o r r e c t l y  and t h a t  he had descended out  o f  1,500 f e e t  a t  5 DME. The 
f i r s t  o f f i c e r ,  when asked about h i s  a c t i v i t y  du r ing  t h e  approach, 
charac ter ized h i s  ac t ions  as "perform[ing] th ings  a t  t h e  capta in 's  command." 

1.17.4 MarkAir. Inc. 

1.17.4.1 Company Desc r ip t i on  

MarkAir, Inc., operated Boeing 737-200, Lockheed L-382, and 
deHavi 11 and DHC-7 type a i rp lanes.  Hermens/MarkAi r Express, a who1 l y  owned 
but  separate ly  operated subs id ia ry  o f  MarkAir, Inc., operated a f l e e t  o f  
smal ler  Cessna, Piper,  and deHavil land a i r c r a f t .  MarkAir 's f l e e t  o f  B-737s 
consisted o f  seven a i r c r a f t  a t  the  t ime o f  the  accident.  I t s  rou te  s t r u c t u r e  
served 17 c i t i e s  and towns w i t h i n  Alaska, al though some of t h e  routes  were 
cargo operat ions only,  and some routes  were f lown on a seasonal basis.  
MarkAir, Inc., and i t s  subs id ia ry  i s  t h e  l a r g e s t  i n t r a s t a t e  passenger/cargo 
operator  i n  Alaska. 

1.17.4.2 MarkAi r Fl i ght  and Ground T ra in ing  

According t o  the  MarkAi r General Operations Manual, procedures 
concerning instrument approaches taught  by MarkAir t o  f l i g h t  crews conformed 
t o ,  o r  were more r e s t r i c t i v e  than, procedures l i s t e d  i n  t h e  FAA Airman's 
In format ion  Manual (as r e p r i n t e d  i n  t h e  Jeppesen documents) and the  Boeing 



Crew Tra in ing  Manual f o r  t he  B-737. This document s ta ted  t h a t  p r o f i c i e n c y  
f l y i n g  check r i d e s  are  performed i n  accordance w i t h  FAR Par t  121, appendix F. 
The Operations Manual sa id  t h a t  h igher  standards were es tab l ished f o r  check 
r i d e  maneuvers, graded by MarkAir-designated check airmen, than the  minimum 
acceptable standards requ i red  by the  FAA. 

The s imula tor  program f o r  new f i r s t  o f f i c e r s  consisted o f  e i g h t  
s imula tor  sessions o f  4  hours each, i nc lud ing  a  s imulator  check f l i g h t .  
Several p i l o t s  a t  MarkAir, i nc lud ing  the  f i r s t  o f f i c e r  on f l i g h t  3087, s ta ted 
t h a t  al though the  program syl labus was s t ra igh t fo rward ,  t he  pr imary MarkAir 
s imula tor  i n s t r u c t o r  was very s t r i c t  and had a  tendency t o  i n t i m i d a t e  h i s  
students. 

Concerning the  Unalakleet LOC Rwy 14 approach, MarkAir management 
personnel s ta ted  t h a t  t h e i r  i n s t r u c t o r s  taught t h a t  the 45O course reversa l  
method, us ing publ ished procedure t u r n  headings, o r  t h a t  t he  UNK VOR 15 DME 
arc should be used t o  i n t e r c e p t  the  f i n a l  approach course, r a t h e r  than the  
opt iona l  teardrop en t ry  method. The on ly  t ime MarkAir i n s t r u c t o r s  condoned 
teardrop e n t r i e s  was when the  teardrop was a  requ i red  p a r t  o f  t h e  approach 
and depicted on the  approach p l a t e ,  according t o  MarkAir management p i l o t s .  
The capta in  however, along w i t h  several o ther  MarkAir p i  1  o ts  in terv iewed 
dur ing  the .  i nves t i ga t i on ,  s ta ted t h a t  no s p e c i f i c  e n t r y  method was 
emphasized du r ing  t h e i r  MarkAir t r a i n i n g .  Nothing i n  the  MarkAir t r a i n i n g  o r  
operat ions documents s p e c i f i c a l l y  mentions procedure t u r n  e n t r y  methods. 

The f o l l o w i n g  in format ion  concerning formal approach b r i e f i n g s  i s  
contained i n  the  MarkAir General Operations Manual: 

The items t o  be covered i n  t h e  approach and land ing b r i e f i n g  
but  n o t  l i m i t e d  t o :  

Approach p l a t e  i d e n t i f i c a t i o n .  

Approach p l a t e  number. 

Approach p l a t e  date. 

Approach frequency. 

Inbound heading. 

Appropriate a l t i t u d e s  (outbound, procedure tu rn ,  f i n a l  
approach a l t i t u d e ,  g l i d e  slope a l t i t u d e  a t  LOM, e tc . )  

Non-precision approach - time/DME t o  missed approach. 

DH/MDA 

Missed approach procedure. 



(10) Miscellaneous. 

(11) Any Questions? 

MarkAir's I n i t i a l  CRM course stressed establ ished CRM concepts, 
such as the maintenance o f  s i t u a t i o n a l  awareness, the  accident p o t e n t i a l  i n  
the  l o w - a l t i t u d e  "sa fe ty  window," the  cont inua l  moni tor ing and cross-checking 
of essent ia l  instruments and systems, the  appropr iate de legat ion  o f  tasks, 
and the  need t o  communicate c l e a r l y  among crewmembers a l l  plans and 
in ten t ions .  A "L i fe  Event Check l is t "  (Rohe, 1972) t h a t  i n f o r m a l l y  ranks 
l i f e  events from most d i s t r a c t i n g  t o  l e a s t  d i s t r a c t i n g ,  i s  a  t r a i n i n g  a i d  i n  
the  MarkAir CRM program. The course a lso emphasized the  f a c t  t h a t  
"appropr ia te ly  asser t ive"  behavior should be the middle ground i n  f l i g h t  deck 
behavior and t h a t  passiveness and aggressiveness are the  inappropr ia te  
extremes o f  behavior. 

The capta in  p a r t i c i p a t e d  i n  t h e  I n i t i a l  CRM course a t  MarkAir i n  
May, 1988. This course took 2  days and included 16 hours o f  classroom work. 
He s ta ted  t h a t  he had a l so  p a r t i c i p a t e d  i n  the  Alaska A i r  Nat ional  Guard's 
CRM t r a i n i n g  on a  recu r r ing  basis. The f i r s t  o f f i c e r  had not  y e t  
p a r t i c i p a t e d  i n  any formal CRM t r a i n i n g  a t  MarkAir. However, CRM 'was a  shor t  
t o p i c  dur ing  h i s  i n i t i a l  i n d o c t r i n a t i o n  b r i e f i n g s .  He was scheduled t o  
a t tend the I n i t i a l  CRM course t o  be held on June 12 and 13, 1990. 

1.17.5 FAA CRN Guidance 

FAA Advisory C i r c u l a r  120-51, issued on December 1, 1989, states 
t h a t  CRM t r a i n i n g  should cons is t  o f  th ree main phases; (1) d e f i n i t i o n  and 
discussion, (2) p r a c t i c e  and feedback espec ia l l y  by 1  ine -o r ien ted  f l i g h t  
t r a i n i n g  (LOFT) and (3) continuous reinforcement as p a r t  o f  the  a i r l i n e ' s  
c u l t u r e .  

1.17.6 FAA Nat ional  Av ia t i on  Safety Inspect ion  Program 
(NASIP) Inspect ion  

The FAA conducted a  NASIP inspect ion  a t  MarkAir between J u l y  23 and 
August 2, 1990. Concerning f l i g h t  operat ions, th ree  main areas were 
observed: operat ions t ra in ing ,  operat ions manuals, and f l i g h t  d ispatch 
procedures. The f i n a l  inspect ion  r e p o r t  and an in te rv iew w i t h  t h e  NASIP team 
leader revealed t h a t  t h e  inspect ion  team approved the B-737 operat ions t h a t  
they observed a t  MarkAir. Most c r i t i c i s m  o f  MarkAir i n  t h e  r e p o r t  concerned 
L-382 loadmaster t r a i n i n g .  

1.17.7 Advances i n  GPWS 

The e a r l y  model GPWS on the accident a i rp lane  could no t  provide 
guidance dur ing the  f i n a l  phase o f  t h e  approach because t h e  a i rp lane was 
conf igured f o r  land ing and no ILS g l ides lope was ava i lab le .  However, 
advances i n  GPWS can now provide a  f l i g h t c r e w  w i t h  an a l t i t u d e  a l e r t  dur ing  
the  c r i t i c a l  land ing phase o f  f l i g h t .  The Sundstrand Mark V I I  GPWS can be 
programmed t o  g i v e  a l t i t u d e  c a l l o u t s  a t  var ious radar a l t i t u d e s ,  which would 
on ly  be heard du r ing  the  special case of a  nonprecision approach w i t h  the  



a i rp lane  i n  the  1 anding conf igura t ion .  Depending upon a i r  c a r r i e r  
requirements, the  Mark V I I  can be programmed t o  advise reaching 1,000 fee t ,  
500 fee t ,  e t c .  above the  ground. For example, t he  p i l o t s  would hear the 
annunciat ion "500 f e e t "  upon reaching 500 f e e t  radar  a1 t i t u d e ,  o r  "minimums" 
upon reaching the  minimum descent a l t i t u d e  set  on the  radar  a l t i m e t e r .  

MarkAir, Inc. ,  had ordered and intended t o  i n s t a l l  Mark V I I  GPWS on 
i t s  f l iee t  o f  Boeing 737s as a general upgrading o f  the  B-737 GPWS c a p a b i l i t y ,  
and to'comply w i t h  an eventual FAA regu la to ry  deadl ine f o r  the  i n s t a l l a t i o n  
o f  windshear avoidance equipment on Part  121 ai rp lanes.  Automatic windshear 
warnings are  another fea tu re  o f  the  Sundstrand Mark V I I  ar ray .  However, the  
devices had not  been de l i ve red  from Sundstrand a t  t h e  t ime o f  t h i s  accident,  
and MarkAir had not  decided upon the  a1 t i t u d e  c a l l o u t  con f igu ra t i on  f o r  the  
sys temdur ing  nonprecision approaches. 

1.17.8 Boeing, '~ Recommended A i rp lane Conf igura t ion  Procedures 

The f o l l o w i n g  i s  excerpted from an a r t i c l e  i n  the  October-December, 
1990, issue o f  Boeing A i r l i n e r :  

Standard f lap / land ing gear conf igura t ions  and recommended 
airspeeds f o r  var ious p a r t s  o f  t he  nonprecision approach have 
been es tab l ished by Boeing. The purpose i s  t o  present a 
system o f  gradual con f igu ra t i on  and airspeed changes which any 
p i l o t  can manage and t o  a r r i v e  a t  the MDA or  v i s u a l  descent 
p o i n t  i n  a con f igu ra t i on  and a t  a speed which would permi t  a 
normal, uneventful  landing.  We, o f  course, a re  aware t h a t  
some a i r 1  ines have chosen a s l i g h t l y  d i f f e r e n t  method and 
t h a t ,  f o r  o ther  reasons, dev ia t i on  from the  Boeing recommended 
procedures does occur. As long as these dev ia t ions  occur i n  
the  e a r l y  p a r t  o f  the  approach and do n o t  affect t he  a b i l i t y  
t o  a r r i v e  a t  t he  MDA o r  v i sua l  descent p o i n t  a t  the  proper 
con f igu ra t i on  and speed wi thout  use o f  ex t raord inary  measures, 
they must be considered as acceptable a l t e r n a t i v e s .  Each 
a i r l i n e  should adopt as t h e i r  standard e i t h e r  the  Boeing 
recommended procedures o r  an acceptable a1 t e r n a t  i ve .  The 
Boeing recommended procedure f o r  each model i s  depicted i n  the  
Operati,ons Manual and the  F l  i g h t  Crew T ra in ing  Manual. [Both 
o f  these documents recommend t h a t  the  B-737 be conf igured f o r  
land ing p r i o r  t o  the  f i n a l  approach f i x ]  One might ask; "Why 
i s  t h i s  important?" The answer t o  t h i s  l i e s  i n  the  f a c t  t h a t  
l a r g e  speed and/or con f igu ra t i on  changes can create  a 
d i s t r a c t i o n  a t  a c r i t i c a l  t ime, such as wh i l e  descending t o  
MDA o r  t rack ing  the  f i n a l  approach course bearing. I n  
add i t i on ,  i t  can d e s t a b i l i z e  the  approach if accompl ished l a t e  
i n  the  approach, may r e s u l t  i n  descending through the  MDA and 
may r e s u l t  i n  land ing f a r t h e r  down the  runway and/or a t  a 
g rea te r  touchdown speed than desired. 



1.17.9 Previous Safety Board Recommendations 

1.17.9.1 Instrument Approach Chart Standardization 

Following the December 1, 1974, Trans World Airlines Boeing 727 
accident at Berryville, Virginia, the Safety Board issued Recommendations 
A-75-074 and A-75-075 concerning uniformity and standardization between NOS 
approach charts and those privately published by Jeppesen Sanderson, Inc. 
These recommendations were classified as "Closed-Acceptable Action" after the 
FAA agreed to discuss instrument approach chart standardization at meetings 
of the Flight Information Advisory Committee, consisting of the Departments 
of Commerce and Defense, the FAA, and Jeppesen, in an advisory capacity. The 
discussions resulted in the modification of minimum safe altitude and missed 
approach holding pattern depictions by Jeppesen on all its instrument 
approach charts in order to conform to the NOS format. 

In conjunction with the same accident, the Board issued 
Recommendation A-75-076 also concerning chart standardization. It was later 
classified "Closed-Reconsidered" due to a requirement that the Interagency 
Air Cartographic Commission (IACC) Manual be used as the minimum standard for 
instrument approach chart presentations. An excerpt from the FAA response to 
this recommendation follows: 

In many instances, charting specifications represent the 
preferences of cartographers, pi lots, pilot groups, [and] 
airline groups. Complete agreement is, in our view, not 
possible nor necessary. We have no indication that advisory 
circular AC 211.2 has not been an effective standard for 
producers of IFR aeronautical charts. We are confident that 
any revision to AC 211.2, which would provide additional or 
amended chart specifications, would be accepted and 
implemented by a1 1 chart producers. 

Recommendation A-75-077, also associated with the 'Berryville 
accident, concerned making the IACC manual a mandatory reference for FAA 
personnel whenever a new or existing approach plate is developed or 
modified. This recommendation was classified "Closed-Unacceptable Action" 
after the FAA stated that the manual was irrelevant to chart development and 
revision because such activities were governed by other FAA manuals. 

Following another accident which occurred on March 27, 1987, the 
Safety Board issued two recommendations to Jeppesen Sanderson, Inc. These 
recommendations concerned the erroneous depiction of the highest terrain 
obstruction within 5 SM (within the airport reference circle) of the Eagle 
Airport, Eagle, Colorado, and depictions of terrain around other airports on 
Jeppesen approach plates. 

Both recommendations were classified "Closed-Acceptable Action." 
The Safety Board's response t o  Jeppesen Sanderson's reply to the 
recommendations is excerpted: 



Although t h e  ac t ions  taken by Jeppesen Sanderson were not  
t o t a l l y  respons ive ,  t h e  o r i g i n a l  o b j e c t i v e  has been 
e s s e n t i a l l y  accomplished by the changes made on instrument 
approach procedure char ts  and t h e i r  accompanying legends. 
Because the  legend no longer conta ins reference t o  " the  
h ighest  obs t ruc t ion , "  t he  Board be l ieves  t h a t  the  i n t e n t  o f  
t he  recommendations has been s a t i s f i e d .  

2.0 ANALYSIS 

2.1 General 

The c e r t i f i c a t i o n ,  maintenance, and a i rwor th iness  o f  t he  a i rp lane  
were not  f a c t o r s  i n  t h i s  accident.  A11 a i rp lane  systems p e r t i n e n t  t o  the  
accident  sequence appeared t o  be operat ing normally. The Safety Board could 
n o t  p o s i t i v e l y  determine the  i n f l  i g h t  accuracy o f  the  DME equipment onboard 
N670MA because o f  crash damage. However, comments on the  CVR, in fo rmat ion  
from the FOR, the  l o c a t i o n  o f  the  wreckage, and p i l o t  statements revealed 
t h a t  t h i s  nav iga t ion  equipment was func t i on ing  normally.  Two rad ios  were 
found tuned t o  frequencies o f f s e t  from those associated w i t h  the  instrument 
approach flown, but  t he  Safety Board does not  be l i eve  t h a t  t h i s  con f igu ra t i on  
i s  evidence o f  mal func t ion ing equipment. Tuning knobs on rad ios  can be 
d isplaced du r ing  impact sequences and emergency evacuations o f  cockp i ts .  

I n  general, the  p i l o t s  were c e r t i f i e d  and examined according t o  
cu r ren t  government and company regu la t ions  and had received adequate 
t r a i n i n g  t o  accomplish t h i s  f l i g h t .  This i n v e s t i g a t i o n  and the  recent  FAA 
NASIP inspect ion  revealed noth ing unusual about the  6-737 p i l o t  t r a i n i n g  
program a t  MarkAi r. 

The capta in  and f i r s t  o f f i c e r  were w e l l - r e s t e d  f o r  t he  morning 
f l i g h t  t o  Unalakleet.  The Safety Board was unable t o  e s t a b l i s h  a  
re1 a t i  onship between the  somewhat s t r e s s f u l  1  i fe events t h a t  t he  crewmembers 
were exper iencing and the  accident  sequence. Both p i l o t s  asserted t h a t  these 
l i f e  s t ressors  were not  d i s t r a c t i n g .  

The general complexity o f  the instrument approach was n o t  a  f a c t o r  
i n  t h i s  accident.  Nonprecision approaches can be charac ter ized as somewhat 
more chal leng ing than p r e c i s i o n  approaches. However, the  LOC Rwy 14 approach 
should not  have been d i f f i c u l t  t o  f l y  because no r a p i d  descents were 
required,  no l a r g e  runway o f f s e t s  were involved, and the  weather was above 
approach minimums. 

The ana lys is  o f  t h i s  accident focused on the  fo l lowing areas: 

o  The approach b r i e f i n g  g iven by the  capta in.  

o  The d e v i a t i o n  by the  capta in from standard FAR procedure 
t u r n  procedures by descending below 3,000 f e e t  p r i o r  t o  
i n t e r c e p t i n g  the  f i n a l  approach course inbound. 



o The d e v i a t i o n  by the  capta in  from standard FAR instrument 
procedures by descending below 1,500 f e e t  p r i o r  t o  5  DME. 

o  The f a c t  t h a t  t he  f i r s t  o f f i c e r  d i d  not  not ice,  quest ion 
and/or co r rec t  any o f  the  above items. 

2.2 Conduct o f  Approach and Descent Below A l t i t u d e  L i m i t a t i o n s  

Approximately 15 minutes before reaching the  i n i t i a l  approach f i x  
(DRIGE outbound), t he  capta in  b r i e f e d  the  f i r s t  o f f i c e r  on the  procedure t o  
be used f o r  t he  l o c a l i z e r  14 approach. I t i s  apparent from cockp i t  
conversat ion t h a t  both p i l o t s  had the  proper approach p l a t e s  a v a i l a b l e  and 
t h a t  t he  capta in  was r e f e r r i n g  t o  the  approach p l a t e  du r ing  t h e  b r i e f i n g .  I t  
i s  reasonable t o  presume t h a t  the  f i r s t  o f f i c e r  was a l so  l ook ing  a t  h i s  p l a t e  
du r ing  t h e  cap ta in ' s  b r i e f i n g .  A1 though the  capta in 's  b r i e f i n g  was d e t a i l e d  
i n  most respects, there  were some omissions. F i r s t ,  t he  capta in  s ta ted  h i s  
i n t e n t i o n  t o  dev ia te  from the  procedure tu rn ,  as depicted on the  approach 
char t ,  and f l y  a  teardrop course reversa l  instead o f  t u r n i n g  outbound on the 
l o c a l i z e r  upon reaching the  i n i t i a l  approach f i x .  The cap ta in  d i d  not  
however, descr ibe h i s  intended procedure f o r  t im ing  the  outbound l e g  and 
i n i t i a t i n g  the  t u r n  inbound, and the  f i r s t  o f f i c e r  d i d  n o t  quest ion the  
capta in  about h i s  i n t e n t .  Th is  omission was o f  minor s i g n i f i c a n c e  except 
t h a t  i t  dimin ished the  f i r s t  o f f i c e r ' s  r o l e  i n  moni to r ing  the  cap ta in ' s  
conduct o f  t h i s  p o r t i o n  o f  t he  approach. 

The second omission i n  the  b r i e f i n g  was the  capta in 's  f a i l u r e  t o  
d e f i n e  t h e  geographic l o c a t i o n  o f  the  f i n a l  approach f i x  (DRIGE inbound) as 
5  DME. Th is  omission was s i g n i f i c a n t  i n  subsequent events. Although the  
capta in  s t a t e d  the  proper a l t i t u d e  l i m i t a t i o n  a t  DRIGE (1,500 f e e t ) ,  he l a t e r  
associated t h a t  a l t i t u d e  l i m i t a t i o n  w i t h  10 DME. I t  was t h i s  premature 
descent below 1,500 f e e t  t h a t  l e d  t o  t h e  accident.  The Safety Board 
be l ieves  t h a t  i f  the  capta in  had i d e n t i f i e d  DRIGE erroneously du r ing  the  
b r i e f i n g  as 10 DME, the f i r s t  o f f i c e r  could have recognized t h e  e r r o r .  
Fur ther ,  i f  the  capta in  had c o r r e c t l y  i d e n t i f i e d  DRIGE as 5 DME and s ta ted  
t h i s  aloud, he might no t  have developed a  mindset t h a t  l e d  t o  a  descent a t  
10 DME. The cap ta in  a lso  f a i l e d  t o  b r i e f  t he  computed f l i g h t  t ime between 
DRIGE and the  missed approach p o i n t  which would have been another c l u e  t o  the  
ac tua l  l o c a t i o n  o f  DRIGE. 

The remainder of t h e  approach b r i e f i n g  was d e t a i l e d  concerning 
missed approach procedures and the  capta in 's  expectat ions of t he  f i r s t  
o f f i c e r  d u r i n g  t h e  approach. The capta in 's  remarks, "See anyth ing you don' t  
l i k e  o r  anyth ing you quest ion, j u s t  f e e l  f r e e  t o  c a l l  i t "  i s  an i n d i c a t i o n  
t h a t  he understood CRM concepts and s o l i c i t e d  p a r t i c i p a t i o n  by the  f i r s t  
o f f i ce r .  These remarks were prudent, and h i s  fo l lowup comment " I ' v e  been 
known t o  screw up on a r e g u l a r  basis," al though se l f -deprecat ing ,  was 
probably face t ious  and meant t o  put  t he  f i r s t  o f f i c e r  a t  ease so t h a t  he 
would be more w i l l i n g  t o  speak up i f  he be l ieved t h a t  something was amiss. 

The dec is ion  by the  capta in  t o  f l y  a  teardrop course reve rsa l  was 
i n  accordance w i t h  FAA/Jeppesen gu ide l ines .  However, according t o  MarkAir 
management personnel, i t  was not  i n  accordance w i t h  MarkAir procedures. 



Since the  capta in  and other  MarkAir p i l o t s  d ispute the  p o s i t i o n  o f  management 
on t h i s  issue,  the  Safety Board was unable t o  determine e x a c t l y  what type o f  
en t r y  method MarkAir expected t h e i r  p i l o t s  t o  use. Although u n v e r i f i e d  by 
the  capta in,  t h e  Safety Board bel ieves t h a t  he chose a  teardrop reversa l  i n  
order  t o  save t ime. 

The capta in  was aware t h a t  ramp space and turnaround c a p a b i l i t y  a t  
Unalakleet was l i m i t e d .  Having two B-737s (MarkAir f l i g h t  3087 and MarkAir 
f l i g h t  87) on the  ramp a t  the  same t ime would t a x  MarkAir ground personnel 
considerably, and would increase the  o v e r a l l  turnaround t ime f o r  both 
a i rp lanes.  As the  capta in  s ta ted du r ing  the  f l i g h t ,  ground personnel hoped 
t o  have h i s  a i rp lane  w e l l  i n t o  the  passenger load ing process by the  t ime 
MarkAir f l i g h t  87 landed. However, because MarkAir f l i g h t  87 was on ly  10 t o  
15 minutes behind f l i g h t  3087, t h i s  p lan  would probably not  work. Therefore, 
the  capta in  had an incen t i ve  t o  expedite h i s  approach, thereby increas ing t h e  
i n t e r v a l  between the  two f l i g h t s .  By f l y i n g  a  teardrop course reversa l ,  
some t ime would be e l im inated from the approach f l i g h t  t ime. A f t e r  passing 
over DRIGE the f i r s t  time, the  teardrop method r e s u l t e d  i n  an abbreviated 
ground t rack .  H is  a l t e r n a t i v e  was the  45O course reversa l  w i t h  a  longer 
ground t rack .  Also, teardrop approaches were p e r f e c t l y  acceptable i n  the  
C-130 when the  capta in f l ew  as a  m i l i t a r y  p i l o t ,  and he was the re fo re  
f a m i l i a r  w i t h  the  procedure. 

In terv iews w i t h  MarkAir management p i l o t s  revealed t h a t  one o f  t he  
reasons f o r  emphasizing the  more t ime consuming approach e n t r y  method was t o  
g i ve  a i rcrews more t ime t o  perform an o rde r l y  and s t a b i l i z e d  descent i n t o  a  
d e s t i n a t i o n  a i r f i e l d .  

I r r e s p e c t i v e  o f  the  capta in 's  omission o f  outbound l e g  t i m i n g  i n  
h i s  approach b r i e f i n g ,  t he  t r a c k  o f  the  a i rp lane  r e s u l t e d  i n  a  proper 
i n t e r c e p t  o f  t he  inbound l o c a l i z e r  course about 9 NM from the  runway and 5 NM 
from DRIGE. Thus, the  dec is ion  t o  use t h i s  e n t r y  procedure should not  have 
a f fec ted  the  success o f  t he  approach. 

However, instead o f  mainta in ing 3,000 f e e t  u n t i l  i n t e r c e p t i n g  t h e  
l o c a l i z e r  course, FOR a l t i t u d e  and heading data c l e a r l y  i n d i c a t e  t h a t  t he  
capta in  began the  descent wh i l e  more than 90Â o f  t u r n  remained t o  the  
l o c a l i z e r  inbound course. The capta in o f fe red  no reason f o r  h i s  dev ia t i on  
from the prescr ibed and b r i e f e d  approach procedure. However, he may have 
begun h i s  descent e a r l y  b e l i e v i n g  t h a t  the a i r p l a n e  would i n t e r c e p t  t h e  
l o c a l i z e r  inbound c lose r  t o  DRIGE and t h a t  i t  would be d i f f i c u l t  t o  l ose  
1,500 f e e t  o f  a l t i t u d e  before reaching the  f i n a l  approach f i x .  

The capta in 's  dec is ion  t o  descend below 3,000 f e e t  before 
complet ing the  procedure t u r n  probably cont r ibu ted t o  the  erroneous mindset 
t h a t  t he  descent from 1,500 f e e t  was t o  be i n i t i a t e d  a t  10 DME. I t  was 
dur ing  the  t u r n  inbound, as the  a i rp lane  was descending t h a t  t he  capta in 
s ta ted aloud "15 t i l l  10 DME," i n d i c a t i n g  the  mistaken s i t u a t i o n a l  awareness 
t h a t  pe rs i s ted  u n t i l  t he  a i rp lane  s t ruck  the ground. I f  the  capta in  had 
maintained 3,000 f e e t  u n t i l  i n t e r c e p t i n g  the  l o c a l i z e r  inbound, a  normal r a t e  
o f  descent would have r e s u l t e d  i n  crossing the 5  DME a t  around 1,500 feet ,  
t he  proper approach p r o f i l e .  Moreover, i t  would have been very u n l i k e l y  t h a t  



he would have been able t o  descend so r a p i d l y  as t o  s t r i k e  t e r r a i n  before 
reaching MDA. 

During postaccident in terv iews,  the  capta in  cou ld  n o t  exp la in  why 
he developed the  mindset t h a t  t he  descent t o  500 f e e t  was t o  be i n i t i a t e d  a t  
t he  10 DME r a t h e r  than the 5  DME. It i s  r e a d i l y  apparent, however, t h a t  he 
d i d  n o t  r e f e r  t o  t h e  approach p l a t e  i n  d e t a i l  a f t e r  h i s  i n i t i a l  approach 
b r i e f i n g .  Had he done so, he should have noted the 5.0 DME legend under 
DRIGE on the  p r o f i l e  view. Also, the  2.7 (NM) d is tance from DRIGE t o  the  
2.3 DME f i x  should have been evident.  

An ana lys is  of factors t h a t  may have prompted the capta in 's  
erroneous mindset i s  on l y  conjecture.  The capta in  may have r e l i e d  on h i s  
memory from the  i n i t i a l  approach b r i e f i n g  and merely transposed the  distance. 
When asked whether he may have confused the  UNK LOC runway 14 approach w i t h  
o ther  more f a m i l i a r  approaches having a  10 DME descent f i x ,  t he  capta in 
answered negat ive ly .  

The Safety Board bel ieves t h a t  o the r  p o s s i b i l i t i e s  f o r  t he  
capta in 's  mindset regarding the  approach char t  presentat ions are worthy o f  
considerat ion.  

The i n s t r u c t i o n  "10 NM from DRIGE" appears on the  ho r i zon ta l  
d e p i c t i o n  o f  t he  approach on the  Jeppesen LOC Rwy 14 approach p la te .  Such 
i n s t r u c t i o n s  are  on a l l  procedure t u r n  dep ic t ions  on Jeppesen approach 
p la tes .  However, t he  word "from" i s  n o t  h i g h l i g h t e d  i n  boldface and i s  i n  
smal ler  type than 10 NM and DRIGE. Although i t  i s  a  remote p o s s i b i l i t y ,  t he  
capta in  could have overlooked t h e  word "from" as he glanced a t  the  words on 
the  approach p l a t e  dur-ing the  descent and i n t e r p r e t e d  i t  as a  letdown 
i n s t r u c t i o n  t o  descend a t  10 DME, a t  DRIGE. Also, du r ing  a  telephone 
conversat ion w i t h  the  capta in  6 months a f t e r  t h e  accident,  t h e  capta in  
surmised t h a t  he may have menta l ly  connected the  "10 NM" l e t t e r i n g  ( p r i n t e d  
i n  boldface type on the  letdown p l a t e )  w i t h  the  word "DRIGE" (a l so  i n  
boldface type)  p r i n t e d  over the  f i n a l  approach f i x .  He sa id  t h a t  because the  
"05.0 IUNK LOC" wording under the  word "DRIGE" was i n  smal ler  l e t t e r s ,  he may 
have overlooked it dur ing  the  approach. However, i n s t r u c t i o n s  i n  t h i s  format 
are  p r i n t e d  on many o f  t he  approach p l a t e s  used by the  cap ta in  and he should 
have been f a m i l i a r  w i t h  t h e i r  dep ic t ions  and meanings. Therefore, t h i s  
scenario seems u n l i k e l y  a1 so, b u t  i t  cannot be r u l e d  out .  

Another p o s s i b i l i t y  f o r  misreading the  approach p l a t e  invo lves  a  
format d i f f e r e n c e  between the  Jeppesen d e p i c t i o n  o f  l o w - a l t i t u d e  approaches 
and those depicted i n  Nat ional  Ocean Service (NOS) documents. This 
d i f f e r e n c e  i s  s i g n i f i c a n t  because the  capta in  used Jeppesen pub l i ca t i ons  
when f l y i n g  f o r  MarkAir, NOS pub l i ca t i ons  i n  h i s  f l y i n g  w i t h  the  Alaska A i r  
Nat ional  Guard, and DoD documents ( i d e n t i c a l  i n  format t o  the  NOS charts)  
du r ing  h i s  8-year ac t ive-duty  U.S. A i r  Force career. 

On Jeppesen approach p la tes ,  " a i r p o r t  reference c i r c l e s "  w i t h  r a d i i  
of 5  SM are shown around the  a i r f i e l d  and are intended t o  draw the a t t e n t i o n  
o f  t he  reader t o  the  a i r f i e l d  l o c a t i o n  on the  p la te .  On NOS l o w - a l t i t u d e  
approach p l a t e s  these c i r c l e s  ( c a l l e d  "d is tance r i ngs "  by the  government) 



usua l l y  have r a d i i  o f  10 NM and are sometimes, b u t  n o t  always, centered on 
the  a i r f i e l d .  NOS r i n g s  i n d i c a t e  t h a t  everyth ing w i t h i n  the  circumference i s  
t o  scale. (See f i g u r e s  1 and 6). 

On t h e  Jeppesen LOC Rwy 14 approach p l a t e ,  t he  a i r p o r t  reference 
c i r c l e  happens t o  i n t e r s e c t  the  f i n a l  approach f i x  o f  DRIGE a t  5 DME. I t  i s  
poss ib le  t h a t  as the  capta in  glanced a t  the  Jeppesen p l a t e  du r ing  the  
accident  descent, he saw the  c i r c l e  running through the  f i n a l  approach f i x  
and be l ieved (because o f  h i s  f requent  and recent  use of NOS p l a t e s  w i t h  10 NM 
distance r i n g s )  t h a t  t he  c i r c l e  crossed t h e  f i n a l  approach course a t  10 DME. 
He cou ld  have then bel ieved t h a t  i t  would have been proper t o  descend t o  
500 fee t ,  t he  next, step-down a l t i t u d e  a f t e r  t he  DRIGE f i n a l  approach f i x  on 
the  LOC Rwy 14 approach. The captain,'however, sa id  t h a t  t h i s  scenario was 
l e s s  l i k e l y  than h i s  own theory t h a t  he menta l ly  connected the  boldfaced 
"10NM" and "DRIGE" wording on the  char t .  

Since the  capta in  cou ld  not  r e c a l l  why he descended through 
1,500 f e e t  prematurely, these scenarios are  conjecture.  However, i t  i s  c l e a r  
t h a t  t he  capta in  i n c o r r e c t l y  deduced t h a t  10 DME was h i s  reference p o i n t  
r a t h e r  than 5 DME. The Safety Board be1 ieves t h a t  t he  d i f f e rences  i n v o l v i n g  
approach p l a t e  formats may exp la in  the  e r r o r .  The Safety Board f u r t h e r  
be l ieves  t h a t  t he  s tandard iza t ion  o f  approach p l a t e  formats would enhance 
a v i a t i o n  sa fe ty  considerably and i s  a des i rab le  goal .  To t h i s  end, the  FAA, 
through the  F l i g h t  Informat ion Advisory Committee and i n  coord inat ion  w i t h  
Jeppesen Sanderson, Inc. ,  should agree upon one common d e p i c t i o n  o f  reference 
c i r c l e s  o r  d is tance r i n g s  on instrument approach p la tes .  The Safety Board 
be l ieves  t h a t  t he  c i r c l e s  should have common r a d i i  o r  t h a t  t h e  r a d i i  should 
be noted on the  approach p l a t e  and t h a t  t he  c i r c l e s  should center  around the 
same type o f  nav igat ion  f i x  o r  landmark. The best  fea tures  o f  both the  
Jeppesen and the  NOS dep ic t ions  should be incorporated. 

2.3 Crew Coordinat ion and F i r s t  O f f i c e r  Role 

The f i r s t  o f f i c e r ,  a1 though - experienced i n  rec ip roca t ing  and 
turboprop a i rp lanes,  was r e l a t i v e l y  inexperienced i n  h i s  d u t i e s  i n  the  5-737, 
having accrued on ly  80 hours i n  the  t u r b o j e t  a i rp lane.  The cap ta in  was aware 
o f  t he  f i r s t  o f f i c e r ' s  inexperience and provided guidance regarding the  
a i rp lane  and the  operat ion throughout the  f l i g h t .  Normally, an experienced 
f i r s t  o f f i c e r  would be expected t o  accomplish h i s  d u t i e s ~ r e a d i n g  and 
accomplishing c h e c k l i s t  i tems, moni to r ing  temperatures and a n t i - i c e  system 
status,  s,witching bleed a i r  valves, and so o n ~ w i t h  l i t t l e  d i f f i c u l t y  and a t  
t he  same t ime successfu l ly  monitor the  capta in 's  conduct o f  t he  approach. 

On three occasions, t h e  capta in aud ib ly  i nd i ca ted  o r  imp1 i e d  h i s  
p lan  t o  descend from 1,500 f e e t  when reaching the  10 DME. Whether' these 
comments .were intended t o  s o l i c i t  conf i rmat ion  from the  f i r s t  o f f i c e r  t h a t  
t h i s  descent was i n  accord w i t h  the  approach p la te ,  i t  i s  c l e a r  t h a t  the  
f i r s t  o f f i c e r  d i d  n o t  quest ion the  capta in 's  ac t ion .  The f i r s t  o f f i c e r  may 
have looked a t  t he  approach p l a t e  and may have had doubts about the  descent 
p r o f i l e  w i thou t  b r i ng ing  h i s  concerns t o  the  capta in 's  a t ten t i on ,  but  t h e  
Safety Board be l ieves  t h a t  t h i s  scenario i s  u n l i k e l y .  The capta in  had i n  
f a c t  encouraged the  f i r s t  o f f i c e r  t o  speak up i f  he saw anything he d i d n ' t  



l i k e .  The Safety Board bel ieves i t  more l i k e l y  t h a t  t he  f i r s t  o f f i c e r  was 
not  moni to r ing  the  approach c l o s e l y  because he was preoccupied w i t h  h i s  o the r  
du t ies .  His comment, " I ' m  new i n  the a i rp lane  and busy a l l  t he  time," 
supports a conclusion . t h a t  t he  number o f  new procedures and new ac t ions  
requ i red  d i s t r a c t e d  him from c l o s e l y  moni to r ing  the  instrument approach. He 
was t r a i n e d  t o  accomplish the  steps i n  the  c h e c k l i s t  bu t  was unable t o  
accomplish them q u i c k l y  and w i t h  confidence because o f  a l a c k  o f  experience 
i n  t h e  B-737. 

The f i r s t  o f f i c e r ' s  comment concerning h i s  being d i s t r a c t e d  dur ing  
the  somewhat unusual and, t o  him, complicated bleed va lve  recon f igu ra t i on  
procedure a l so  i nd i ca tes  t h a t  h i s  moni to r ing  o f  t h e  instrument approach was 
inadequate. He was asked t o  reconf igure  the  bleed valves as t h e  a i rp lane  was 
descending through 1,700 fee t .  About t h i s  time, the  p i l o t s  should have begun 
t o  l e v e l  the  a i rp lane  o f f  a t  the  c r i t i c a l  a l t i t u d e  o f  1,500 f e e t  and f l y  t o  
DRIGE. From an approach p lanning standpoint,  .,it would have been much sa fe r  
t o  reconf igure  the  bleed valves considerably e a r l i e r ,  a t  a h igher  a l t i t u d e ,  
when the re  was less  cockp i t  a c t i v i t y .  Reconfiguring t h e  bleed switches 
around 1,700 f e e t  prevented a r a p i d  p ressu r i za t i on  change w i t h i n  the  cabin 
but  was not  reason enough t o  r i s k  p i l o t  d i s t r a c t i o n  a t  a c r i t i c a l  p o i n t  i n  
the  f l i g h t .  

The Safety Board has concluded t h a t  e i t h e r  the  f i r s t  o f f i c e r  f a i l e d  
t o  moni tor  t he  approach s u f f i c i e n t l y  t o  de tec t  t he  capta in 's  e r rors ,  o r  the  
f i r s t  o f f i c e r '  was h e s i t a n t  t o  quest ion - the  way i n  which the  approach was 
being f lown. I n  e i t h e r  case, i t  appears t h a t  the  f i r s t  o f f i c e r  may n o t  have 
been s u f f i c i e n t l y  aware o f  the  importance o f  one o f  h i s  pr imary r o l e s  as the  
nonf ly ing  p i  l o t - - t o  moni tor  the  f l y i n g  p i l o t ' s  approach and t o  quest ion any 
inconsistencies. The Safety Board was unable t o  make any d i r e c t  connect ion 
between the  comments made by other  p i l o t s  about the  aggressive " i n t i m i d a t i n g "  
na ture  o f  t he  f i r s t  o f f i c e r ' s  s imulator  i n s t r u c t o r .  

The f i r s t  o f f i c e r  had begun l i n e  operat ions w i thout  having received 
CRM t r a i n i n g  because MarkAir had n o t  inc luded CRM i n  i t s  i n i t i a l  t r a i n i n g  
program. Also, the  MarkAir CRM program d i d  not  incorpora te  a l l  the  elements 
of a complete CRM program, according t o  the gu ide l ines  o f  FAA Advisory 
C i r c u l a r  120-51. S i g n i f i c a n t l y ,  1 ine  opera t iona l  s imula t ion  was omitted. 
This p a r t  o f  CRM t r a i n i n g  g ives capta ins and f i r s t  o f f i c e r s  the  oppor tun i ty  
t o  p r a c t i c e  the  f l y i n g  p i l o t  and non f l y ing  p i l o t  r o l e s  together  as a crew, 
i n  a 1 i n e  mission context .  It would have emphasized, t o  t h e  f i r s t  o f f i c e r  
invo lved i n  t h i s  accident,  the  importance o f  non f l y ing  p i l o t  d u t i e s  and the  
need t o  chal lenge the  f l y - ing  p i l o t  when an approach i s  n o t  being performed 
p roper l  y . 

MarkAir '  s 16-hour classroom-based CRM t ra i t f ing course would . no t  
have provided the  f i r s t  o f f i c e r  w i t h  the  same l e v e l  o f  awareness o f  the  need 
t o  f u l f i l l  h i s  moni to r ing  du t ies  as l i n e  operat ional  s imulat ion.  However, 
even a classroom- based - CRM course, p roper l  y constructed, cou ld  have 
heightened t h i s  awareness. 



The Safety Board be l ieves  t h a t  t he  f i r s t  o f f i c e r ' s  a b i l i t y  t o  
perform h i s  r o l e  as the  n o n f l y i n g  p i l o t  could have improved s i g n i ~ f i c a n t l y  i f  
he had received CRM t r a i n i n g  p r i o r  t o  beginning 1 i n e  operat ions. Therefore, 
t h e  Safety Board be l ieves  t h a t  MarkAir should r e v i s e  i t s  f i r s t  o f f i c e r  
i n i t i a l  t r a i n i n g  programs t o  ensure t h a t  a l l  p i l o t s  receive a t  l e a s t  t h e  
e x i s t i n g  16-hour CRM course p r i o r  t o  p a r t i c i p a t i n g  i n  l i n e  f l i g h t  
operat ions. Further,  MarkAir should expand i t s  CRM program t o  conform t o  the  
gu ide l i nes  i n  FAA Advisory C i r c u l a r  120-51. Therefore, the  Safety Board 
recommends t h a t  MarkAir r e v i s e  i t s  ground t r a i n i n g  programs t o  ensure t h a t  
a l l  p i l o t s  rece ive  a t  l e a s t  the  c u r r e n t l y  establ ished 16-hour CRM course 
p r i o r  t o  p a r t i c i p a t i n g  i n  passenger-carrying f l i g h t  operat ions. 

Also, i n  1 i g h t  o f  recent  FAA guidance concerning more d e t a i l e d  CRM 
t r a i n i n g  programs, the  Safety Board recommends t h a t  MarkAir expand i t s  CRM 
t r a i n i n g  t o  inc lude the  concepts o u t l i n e d  i n  Advisory C i r c u l a r  120-51. This 
advisory c i r c u l a r  describes a CRM program cons is t i ng  o f  th ree phases. The 
f i r s t  phase, s i m i l a r  t o  MarkAir 's cur rent  2-day course, cons is ts  o f  
d e f i n i t i o n  and d iscussion o f  basic CRM concepts. The second phase cons is ts  
o f  p r a c t i c e  and feedback through l i n e - o r i e n t e d  f l i g h t  t r a i n i n g  (LOFT). The 
t h i r d  phase inc ludes continuous reinforcement as p a r t  o f  an a i r l i n e ' s  
operat ional  phi losophy. 

2.4 GPWS 

Ground p rox im i t y  warning systems are intended t o  supplement f l i g h t  
instrument data and warn p i l o t s  when there  i s  imminent danger o f  inadver ten t  
ground contact .  I n  the  case o f  a p rec i s ion  instrument approach, the re  i s  a 
' g l  ideslope" a l e r t  when the  combination o f  dev ia t i on  be1 ow ILS g l  ideslope 
s igna l  and the  he ight  above t e r r a i n  are w i t h i n  a def ined envelope. However, 
t he  e a r l y  model GPWS does n o t  provide a warning a f t e r  t he  a i rp lane  i s  
conf igured t o  land dur ing  a nonprecis ion approach. Th is  l a c k  o f  warning o r  
a l e r t  i s  cause f o r  concern because there  are, and w i l l  cont inue t o  be, a 
s i g n i f i c a n t  number o f  nonpreci s ion  approaches executed i n  p laces such as 
Alaska, and the  m a j o r i t y  o f  c o n t r o l l e d  f l i g h t  i n t o  t e r r a i n  (CFIT) accidents 
occur du r ing  the  descent/approach phase o f  f l  i g h t  . 

One way t o  pro long GPWS p ro tec t i on  i s  t o  delay f i n a l  con f igu ra t i on  
o f  t he  a i rp lane  u n t i l  t he  a i rp lane  has passed the  f i n a l  approach f i x  and i s  
descending t o  the  minimum descent a l t i t u d e .  Several a i r l i n e s  teach p i l o t s  
t h a t  t he  a i rp lane  should be i n  the  land ing con f igu ra t i on  "when t h e  land ing i s  
assured" o r  words t o  t h a t  e f f e c t .  However, t h e  Safety Board (along w i t h  the  
a i r f rame manufacturer and MarkAir) be1 ieves t h a t  t he  a i rp lane  should be 
s t a b i l i z e d  and conf igured f o r  land ing p r i o r  t o  the  f i n a l  approach f i x .  I n  
adverse IFR cond i t ions  especi a1 l y ,  t h i s  a ids i n  the  prevent ion  o f  
d i s t r a c t i o n s  (retr imming, changing airspeed, e tc . )  t h a t  could r e s u l t  i n  such 
e r r o r s  as descending below minimums prematurely and dev ia t i ng  from the  f i n a l  
approach course j u s t  p r i o r  t o  landing.  

Another way t o  provide c a l l o u t s  o f  ground p rox im i t y  when an 
a i rp lane  i s  conf igured f o r  land ing on a nonprecision approach i s  through 
modern GPWS equipment, such as the  Sundstrand Mark V I I ,  which provides 
a1 t i t u d e  c a l l o u t s .  Ca lcu la t ions  show t h a t  "500 f e e t "  and "minimums" 



(360 feet in this case) callouts would have been provided by such equipment 
about 13 and 8 seconds respectively before impact. These radar altitude 
callouts are not a substitute for the barometric altitudes upon which all 
approaches and go-around decisions should be based. However, these callouts 
would have occurred prematurely on the accident flight, with the airplane 
still in IFR conditions about 8 miles from the runway. It must be noted that 
the crew believed they were already past the final approach fix when these 
callouts would have sounded. Under these circumstances it is impossible to 
determine whether they would have interpreted the callouts as normal, or if 
they would have checked their instruments and recognized the need for a 
go-around. There would have been two abnormal i ties that could have prompted 
a go-around: a DME discrepancy for the 500-foot altitude step and a rapid 
radar altimeter movement. The Safety Board notes that MarkAir had ordered 
the Sundstrand Mark VII equipment for N670MA and recognizes that current 
regulations do not demand such an installation. It is also evident, however, 
that if this equipment had been installed and if the pilots had interpreted 
its cal louts quickly enough, the accident may not have occurred. 

The Safety Board has examined several other accidents where an 
advanced GPWS would have provided the pilots enhanced warning to avoid 
terrain impact. They include the May, 1978, National Airlines accident (NTSB 
Report AAR-78-13) and the February, 1989, Independent Air DC-8 accident 
investigated by the Government of Portugal. 

2.5 Search and Rescue 

Fortunately, due to their non-critical injuries, the delayed 
rescue of the crew of flight 3087 did not result in any fatalities. Within 
about 45 minutes after it was established that the airplane was overdue the 
wreckage was sighted from a helicopter that was dispatched from Unalakleet. 
It required only about 15 minutes to locate the wreckage under conditions of 
low ceiling and visibiltty. The helicopter crew should be commended for 
their diligence under adverse conditions. 

N670MA was not required to be equipped with an impact-activated 
ELT. The circumstances of the accident were fortuitous in several respects. 
The airplane was on the approach centerline, was not carrying passengers as 
it would have been on the return leg, and the weather conditions permitted 
the rescue of the crew. 

3.0 CONCLUSIONS 

3.1 Findings 

1. The airplane was inspected and maintained in accordance with 
MarkAir and FAA guidel ines. 

2. The pilots and flight attendants were trained and flight 
certificated in accordance with MarkAir and FAA guidel ines for 
FAR Part 121 air carrier operations. 



The captain was experienced in MarkAir B-737 Part 121 
operations and the first officer was recently hired by MarkAir 
and had little experience in turbojet Part 121 operations. 

Most, low-a1 titude National Ocean Service approach plates 
contain a 10 NM distance circle that are similar in depiction 
to the 5 SM airport reference circle on Jeppesen plates. 

During the approach briefing, the captain mentioned the final 
approach fix altitude but did not mention the final approach 
fix DME distance. 

The captain decided to perform a teardrop procedure turn 
entry. 

The captain descended be1 ow 3,000 feet prior to establ ishing 
the airplane on final approach course, contrary to directions 
on the approach plate and established requirements. 

The captain descended below the required level -off a1 ti tude of 
1,500 feet prior to the final approach fix, contrary to 
directions on the approach plate and established requirements. 

The first officer did not notice, or if he did notice, did not 
make the captain aware of, the two aforementioned departures 
from depicted approach procedures. 

The GPWS on the airplane did not give a warning because the 
airplane was configured to land, and no ILS glideslope 
information was available. 

If the airplane had been equipped with a modern GPWS, the 
pilots could have been warned of impending terrain contact 
about 13 seconds prior to impact. 

3.2 Probable Cause 

The National Transportation Safety Board determines that the 
probable cause o f  this accident was deficiencies in flightcrew coordination, 
their failure to adequately prepare for and properly execute the UNK L.OC Rwy 
14 nonprecision approach and their subsequent premature descent. 
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4.0 RECOMMENDATIONS 

As a result of this investigation, the National Transportation Safety 
Board made the following recommendations: 

--to the Federal Aviation Administration: 

In conjunction with the Fl ight Information Advisory Committee, 
and in coordination with Jeppesen Sanderson, Inc., arrive at a 
standard depiction of reference circles or distance rings on 
instrument approach charts. The depictions should include 
common radii or the notation of the radii on the approach chart 
and common centering points for the circles. (Class 11, Priority 
Action) (A-91-15) 

--to MarkAir, Inc. 

Expand the MarkAir cockpit resource management program to 
conform to the guidelines in FAA Advisory Circular 120-51. 
(Class 11, Priority Action) (A-91-16) 

Revise the MarkAir ground training programs to ensure that all 
pilots receive the current 16-hour MarkAir cockpit resource 
management training program prior to participating in scheduled 
air carrier operations. (Class 11, Priority Action) (A-91-17) 

Revise the MarkAir flight checklists and training program to 
ensure that bleed switch deactivation for gravel runway 1 andings 
is accomplished at sufficient altitude so as not to be a 
distraction during critical phases of flight. (Class 11, 
Priority Action) (A-91-18) 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s/ James L. Kolstad 
Chairman 

/s/ Susan Couohlin 
Vice Chairman 

/s/ Jim Burnett 
Member 

/s/ John K. Lauber 
Member 

/s/ Christopher A. Hart 
Member 



Jim Burnet t ,  Member, f i l e d  the  fo l l ow ing  concurr ing and d i ssen t ing  statement: 

I concur w i t h  the  probable cause adopted by the  Board and w i t h  a l l  o f  
t he  f i n a l  r e p o r t  except f o r  t he  fo l l ow ing :  

I ob jec t  t o  the  fo l l ow ing  language found on page 60 o f  s t a f f ' s  d r a f t  
r e p o r t  (Sect ion 2.5 o f  t he  Analys is)  being omit ted from the f i n a l  r e p o r t .  

On September 11, 1990, a Faucett A i r 1  ines Boeing 727, 
c a r r y i n g  16 passengers and crew, e i t h e r  crashed o r  d i tched i n t o  
the  sea o f f  the coas t ,o f  Newfoundland. The i n v e s t i g a t i o n  i s  
ongoing, and being conducted by the  Government o f  Peru. Even 
though the  Faucett  crew was i n  r a d i o  contact  w i t h  another 
a i rp lane  u n t i l  near the  t ime o f  impact, and a  general l o c a t i o n  
o f  t he  impact p o i n t  was known, no t race  o f  t he  Faucett  f l i g h t  
was ever found. The a i rp lane  was not  equipped w i t h  an impact- 
ac t i va ted  ELT. Some members o f  the a v i a t i o n  community have 
argued t h a t  given the  advancements i n  nav igat ion  technology and 
i n  the  ATC f l i g h t  f o l l o w i n g  system, there  i s  l i t t l e  need t o  
equip l a r g e  a i rp lanes w i t h  ELTs. This i s  a  p a t e n t l y  f a l s e  
assumption, as i l l u s t r a t e d  by the  p o t e n t i a l  and ac tua l  rescue 
i n a b i l i t y  i n  the  two aforementioned accidents. I n  the  i n t e r e s t  
o f  post-accident  occupant s u r v i v a l ,  the  Safety Board be1 ieves 
i t  i s  appropr iate f o r  t he  FAA t o  requ i re  impact -ac t iva ted ELTs 
on FAR Part  121, 125 and 135 a i rp lanes.  The Safety Board a l so  
be l ieves  t h a t  t he  ELTs on passenger-carrying a i r l i n e r s  should 
t ransmi t  on 406 MHz, the  i n t e r n a t i o n a l  d i s t r e s s  frequency t h a t  
can be read i  1  y and e f f i c i e n t l y  detected by the  SARSAT/COSPAS 
search and rescue s a t e l l i t e  system sponsored by the  governments 
o f  t he  US and the  USSR. Impact-act ivated ELTs would prov ide  
much greater  assurance t h a t  a i r  c a r r i e r  and o ther  l a r g e  
a i r c r a f t  accident s i t e s  could be found promptly, substant ia l  1 y  
improving the  prospects o f  su rv i va l  o f  the  i n j u r e d  v i c t ims  o f  
such crashes. 

I support t he  s t a f f ' s  proposed recommendation t o  the  Federal A v i a t i o n  
Admin is t ra t ion  (FAA), a l so  omit ted from the f i n a l  repo r t ,  i n  which we 
recommend t h a t  the  FAA: 

Require a l l  FAR Par t  121, 125 and 135 a i r  c a r r i e r  
a i rp lanes t o  be equipped w i t h  re1  i ab le ,  impact-act ivated 
emergency l o c a t o r  t ransmi t te rs .  Fur ther  r e q u i r e  t h a t  
these ELTs t ransmi t  on 406 MHz. (Class 11, P r i o r i t y  
Act ion)  

January 23, 1991 
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5.0 APPENDIXES 

APPENDIX A 

INVESTIGATION AND HEARING 

1. Investigation 

The National Transportation Safety Board was notified of the accident 
at about 1200 on June 2, 1990. An investigation team was dispatched from 
Washington, D.C., the next morning and met investigators from the NTSB 
Anchorage Field office that afternoon in Anchorage. As the team was enroute, 
an investigator from the Anchorage NTSB field office was dispatched to the 
accident site. The Washington team arrived at Unalakleet on the evening of 
June 3, 1990. Investigative groups were formed for operations, and 
structures/systems. Groups were later formed for readout o f  the CVR and FOR 
in Washington, D.C. 

Parties to the investigation included MarkAir, Inc., the Boeing 
Aircraft Group, the Air Line Pilots Association, and the Federal Aviation 
Administration. 

2. Pub1 i c Hearing 

There was no public hearing associated with this investigation. 

Preceding Page Blank [=:I 
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APPENDIX B 

PERSONNEL INFORMATION 

The Cap ta i n  

Cap ta in  Glenn R. Smith, 39, was h i r e d  by MarkA i r  on June 18, 1984. 
He h e l d  A i r l i n e  T ranspor t  P i l o t  c e r t i f i c a t e  No. 271506133, w i t h  r a t i n g s  f o r  
t h e  Boeing 737, t h e  CASA 212, t h e  Lockheed 382, and t h e  deHav i l l and  DHC-7, 
i s sued  on July 11, 1989. He a l s o  h e l d  commercial p r i v i l e g e s  f o r  a i r p l a n e  
s i ng le -eng ine  l a n d  and sea, and p r i v a t e  p r i v i l e g e s  f o r  r o t o r c r a f t - h e l i c o p t e r .  
L a s t l y ,  he h e l d  a f l i g h t  i n s t r u c t o r  c e r t i f i c a t e ,  w i t h  r a t i n g s  f o r  a i r p l a n e  
s i n g l e  engine and mu1 t i  -engine, and a i r p l a n e  ins t rument .  H i s  most r e c e n t  FAA 
f i r s t  c l a s s  medica l  c e r t i f i c a t e  was i s sued  on A p r i l  6, 1990, w i t h  no 
l i m i t a t i o n s .  

Cap ta in  Smi th  es t imated  t h a t  he had accumulated approx imate ly  12,000 
t o t a l  f l y i n g  hours,  o f  which about 6,400 hours  were i n  t h e  B-737. About 
3,400 o f  these -B-737 hours  were i n  MarkA i r  a i r c r a f t  and t h e  remainder  were i n  
US A i r  Force (USAF) B-737 types.  He completed h i s  i n i t i a l  o p e r a t i n g  
exper ience  i n  t h e  B-737 on August 19, 1984. The c a p t a i n  a l s o  was f l y i n g  
A1 aska A i r  N a t i o n a l  Guard Lockheed C-130 a i r c r a f t  w h i l e  employed by MarkAi r .  

The F i r s t  O f f i cer  

F i r s t  O f f i c e r  Robert  J. F e l l ,  28, was h i r e d  by MarkA i r  on March 26, 
1990. He h e l d  a i r 1  i n e  t r a n s p o r t  p i l o t  c e r t i f i c a t e  No. 574288005, w i t h  
r a t i n g s  f o r  a i r p l a n e  mu1 t i  -engine l a n d  and commercial p r i v i l e g e s  f o r  a i r p l a n e  
s i ng le -eng ine  land ,  i s sued  on February  6, 1990. He a l s o  h e l d  a i r f r a m e  and 
powerp lant  mechanic c e r t i f i c a t e  No. 574288005, i ssued  on A p r i l  8, 1986. H i s  
most r e c e n t  FAA f i r s t  c l a s s  medica l  c e r t i f i c a t e  was i s sued  on October  9, 
1989, w i t h  no l i m i t a t i o n s .  

H i s  i n i t i a l  B-737 a i r c r a f t  check and l a s t  a i r c r a f t  p r o f i c i e n c y  check 
were completed on May 4, 1990. He completed h i s  i n i t i a l  o p e r a t i n g  
exper ience  on May 12, 1990. F l y i n g  t h e  B-737 was h i s  f i r s t  exper ience  i n  
t u r b o j e t  a i r p l a n e s .  He had a t o t a l  o f  about 1,800 f l i g h t  hours,  80 o f  which 
were i n  t h e  B-737. 

The F i r s t  F l i g h t  A t tendan t  

F i r s t  Customer Se rv i ce  R e p r e s e n t a t i v e - I n f l i g h t  Sonia Nelson, 26, was 
h i r e d  by Ma rkA i r  and completed h e r  8-737 t r a i n i n g  i n  June o f  1984. Her l a s t  
r e c u r r e n t  competency check was i n  January o f  1990. 

The Second F l i g h t  A t tendan t  

S e c o n d  C u s t o m e r  S e r v i c e  - R e p r e s e n t - a t i v e - I n f l i g h t  M i c h e l l e  
S t .  Amour, 21, was h i r e d  by  MarkA i r  and completed he r  B-737 t r a i n i n g  i n  
September, 1989. Her l a s t  r e c u r r e n t  competency check was i n  December, 1989. 



APPENDIX C 

AIRPLANE INFORMATION 

N670MA, a Boeing 737-2X6C, serial number 23121, was manufactured in 
1984. It was equipped with two Pratt and Whitney JT8D-17A turbofan engines. 
The maximum allowable takeoff weight for the final flight was calculated to 
be 110,630 pounds. The maximum allowable landing weight was 105,000 pounds 
due to the planned gravel runway landing. The center o f  gravity was located 
at 16 percent mean aerodynamic chord. Under these conditions the reference V 
speed would be 123 knots with 30Â of flaps. 

T h e  airplane was in a "Combi" (combined passenger/cargo) 
configuration, with the No. 1 pallet position vacant, a cargo container in 
pallet position No. 2, and 70 passenger seats in the aft cabin. The 
airplane was also equipped with gravel protection equipment to protect the 
airframe and engines from gravel impingement during taxi, takeoff and 
landing. 
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APPENDIX D 

COCKPIT VOICE RECORDER TRANSCRIPT 

TRANSCRIPT OF A FAIRCHILD MODEL A-100A COCKPIT VOICE RECORDER S/N 25963 
REMOVED FROM A MARKAIR BOEING 737 COMB1 WHICH WAS INVOLVED I N  A LANDING 
ACCIDENT ON JUNE 2, 1990 AT UNALAKLEET AIRPORT, UNALAKLEET, ALASKA 

CAM 

RDO 

PA 

I NT 

- 1 

-2  

-3 

- ?  

CTR 

COMP 

NOME 

MRK87 

* 

I? 

f 

% 

0 

(0)  
- 

NOTE : 

Cockpit  area microphone voice o r  sound source 

Radio t ransmission from accident a i r c r a f t  

A i r c r a f t  Pub1 i c  Address System Source 

A i r c r a f t  F l i g h t  Interphone Source 

Voice i d e n t i f i e d  as Captain 

Voice i d e n t i f i e d  as F i r s t  O f f i c e r  

Voice i d e n t i f i e d  as Female F l i g h t  Attendant 

Voice u n i d e n t i f i e d  

Alaska Enroute A i r  T r a f f i c  Control  Center (center)  

Markai r  Company Dispatcher a t  Unalakleet S t a t i o n  

Nome Alaska F l i g h t  Service S t a t i o n  

Markai r  F l i g h t  Eighty Seven 

U n i n t e l l i g i b l e  word 

Nonpert inent word 

Exp le t ive  de le ted . 

Break i n  c o n t i n u i t y  

Quest ionable t e x t  

E d i t o r i a l  i n s e r t i o n  

Pause 

A l l  t imes are  expressed i n  Alaska Day l igh t  Time. Only r a d i o  
transmissions t o  o r  from the  accident a i r c r a f t  were t ranscr ibed.  



IHTRA-COCKPIT 

TIME & 
SOURCE 

0906 : 32 
S t a r t  o f  recording 

0906 : 32 
CAM-1 

0906: 39 
CAM- 1 

0906 : 48 
CAM-2 

0906: 49 
CAM-2 

0906: 51 
CAM- 1 

0906: 52 
CAM-2 

AIR-GROUND COIMMICATIONS -- 

TIME & 
SOURCE 

the f u e l  t h a t ' s  required t o  go t o  Anchorage 
i s  eleven thousand 

and now i f  I go back t o  - hold ing reserve 
and a l te rna te  i t  says I can hold f o r  an 
hour and f i f t y  s i x  minutes t i l l  I burn down 
t o  eleven cause eleven i s  when I ' m  gunna 
leave there 

n i c e  

we l l  yeah yeah tha t ' s  makes tha t ' s  common 
sense a l l  t h a t  other  s t u f f  i s  hog wash 

t h a t ' s  what - tha t ' s  what i t ' s  used fo r  

r i g h t  



TINE & 
SOURCE 

0906: 55 
CAM-1 only place t h a t  th ing  i s  used t o  l e t  

you know what your reserve and a l te rna te  
time i s  when you b e t t e r  be g e t t i n '  your 
b u t t  out o f  there  cause you're now down 
t o  your minimum fue l  and i f  you put  
minimum i n  there  and are look ing a t  
tha t  o ther  

0907 : 05 
CAM-2 that 's  flame out  fue l  

0907 : 06 
CAM-1 wel l  i t ' s  got  t h a t  ten percent pad 

i n  it 

0907: 09 
CAM-2 yeah 

0907: 10 
CAM-1 yeah i t ' s  b a s i c a l l y  - 

0907: 11 
CAM-2 close enough 

AIR-GROI@ COMMUNICATIONS - 

TIME & 
SOURCE 

0907: 12 
CAM-1 yeah i t ' s  not  close enough f o r  me I ' m  

gunna put  i n  there what I want t o  leave 
w i th  



INTRA-COCKPIT 

TIME & 
SOURCE 

AIR-GROUND COfttUNICATIONS -- 
TINE & 
SOURCE 

0907: 14 
CAM-2 r i g h t  

0907: 17 
CAM-1 what are we two seventy two out o f  here 

0907: 19 
RDO-2 Unalakleet ah e ighty  seven 

0907: 22 
COMP go ahead t h i r t y  e ighty  seven 

0907 : 25 
RDO-2 okay we ' l l  be there a t  ah three f i v e  and we ' l l  

have eighteen thousand on the f u e l  

0907 : 30 
COMP okay copy three f i v e  w i t h  eighteen thousand a 

and I got the current  weather here f i v e  vI 

hundred overcast m i le  and a h a l f  fog  
temperature f o r t y  e ight  dew p o i n t  missing 
winds are calm a l t imeter  two n ine r  p o i n t  n ine r  
four  

0907 : 49 
CAM-1 got i t  

0907 : 53 
RDO-2 okay good copy t h i r t y  e igh ty  seven see you i n  

a b i t  

0907 : 59 
COMP roger and your zero fue l  weight depart ing % -0 

Unalakleet seven seven one three seven m ZZ 
0 



TIME & 
SOURCE 

AIR-GROUND COMUNICATIONS -- 
TINE 6 
SOURCE 

0908: 02 
RDO-2 good copy thanks 

0908: 06 
ROO-1 Unal akleet t h i r t y  eighty seven 

0908 : 08 
COMP ah go ahead t h i r t y  eighty seven 

0908:09 
RDO-1 yeah you know eighty seven i s  only about ten 

t o  ah f i f t e e n  minutes behind us you want me t o  
park close t o  the water t o  get them out f i r s t  
o r  you got somethin' e lse i n  mind 

0908: 17 
COMP I would rather turn them f i r s t  but I think 

wi th  the way i t ' s  gunna happen i s  a we're 
gunna park you i n  the normal spot we ' l l  park 
him due north o f  you facing west and ah we' l l  
j u s t  ah have t o  l e t  the people j u s t  walk a 
1 i t t l e  far ther  

0908: 36 
RDO-1 well  okay so you want us t o  park normal and 

then them park out f i r s t  t o  get them out o f  
there f i r s t  

0908:41 
COMP ah no wi th  you f i f t een  minutes ahead ah I'm 

sure we' l l  have you ready t o  go f i r s t  



TINE & 
SOURCE 

AIR-GROUU COfÃ‘JNICATION 

TIME & 
SOURCE 

0908 : 46 
RDO-1 okay hey Blees d i d  you copy tha t  

0908 : 48 
COMP yeah they should - 
0908: 50 
MRK87 no I didn ' t  Glen what happened 

0908:51 
COMP - regular f l i g h t s  come f i r s t  but that 's  l i f e  I 

guess 

0908 : 55 
RDO-1 he said that  you guys f i f t e e n  minutes behind 

us he's gunna go ahead and t r y  and get us out 
o f  there we' l l  probably be t a x i i n '  wel l  
hopeful ly ready t o  t a x i  by the time you come J> 
i n  so he's j us t  gunna park. us i n  the normal - ~ 1  

spot 

0909:06 
MRK87 okay we'l l  t r y  t o  get i n  behind you then 

0909 : 08 
COMP - we' l l  g ive you the quickest tu rn  we can 

0909: 14 
RDO-1 and he's c a l l  i n '  i t  f i v e  hundred one and a 

ha1 f 

0909: 17 
MRK87 okay good 



TIME 6 
SOURCE 

0909 : 23 
CAM-2 1'1 1 b r ing  you up t h i r t y  e ighty  two on 

here 

0909 : 25 
CAM-1 okay go ahead have a t  i t  

0909 : 29 
CAM-1 what's the other s ix teen nine 

0909: 36 
CAM-1 - inbound 

TIME 6 
SOURCE 

0909:48 
CAM-1 t h i s  I ' m  gunna show you sometiiin' on the  

fue l  on t h i s  th ing says we got  ah nineteen thousand 
on board - 

0909: 57 
CAM-2 yes 

0909: 59 
CAM-1 - f i v e  four  *- l e t ' s  put  twelve hundred 

mi les  i n  there we're sayin' we're goin'  we 
s t i l l  got twelve hundred miles t o  go fue l  i s  
s i x  po in t  three on a r r i v a l  see a l l  t h i s  i s  
doin '  i s  f i g u r i n g  out the  burn r a t e  t h a t  
we're a t  based there so i f  I put twenty 
two hundred i n  there see I got  twenty 
two hundred miles t o  go i t  sajs t h a t  you 
a i n ' t  gunna get there 



INTRA-COCKPIT 

TIME 6 
SOURCE 

AIR-GROUND COMMUNICATIONS -- 
TIME 6 
SOURCE 

0910:18 
CAM-2 oh I fo l low ya 

0910:20 
CAM-1 t ha t ' s  the  only th ing you can log  i n  there 

tha t ' s  the wrong way on t h a t  i s  i f  - when 
you're p u t t i n '  i t  i n  you put  it i n  some 
number t h a t  it says w i t h  t h i s  burn r a t e  
y o u c a n ' t  do it 

0910:30 
CAM-1 - i t  doesn't have i t ' s  not  t i e d  i n  w i th  

t h i s  box a t  a l l  i t  doesn't have anything 
t o  do w i t h  t h i s  

0910:33 
CAM-2 okay 

0910:36 
CAM-2 I remember t r y i n '  t o  update i t  one time 

going over a s t a t i o n  and someone t o l d  me 
t h a t  it ah wouldn't do i t  

0910:44 
CAM-1 no t h i s  don't have t h i s  don't even know 

what a s t a t i o n  i s  

0910:47 
CAM-2 yeah I f igured i t  was t i e d  i n t o  the D i t ' s  

t i e d  i n t o  the DMEs though r i g h t  



INTRA-COCKPIT 

TIME 6 
SOURCE 

0910:Sl 
CAM-2 i t ' s  got DME input 

0910:52 
CAM-1 - not t h i s  - i t ' s  got DME input ah OME 

under the winds here's OME number one DME 
number two that 's  also how i t ' s  f i gu r i n '  
out groundspeed you got t o  be goin' 
s t ra ight  t o  a s ta t ion o r  s t ra ight  
away from a s ta t ion f o r  i t  t o  know how 
f a -  f o r  it t o  have an accurate f i x  on how 
fast  you're goin' 

0911:07 
CAM-2 do you have a PDCS book handbook 

0911:09 
CAM-1 yeah sure do 

0911:ll 
CAM-2 th ink  I could borrow i t  from ya ah we're 

gunna be f l y i n g  together a l i t t l e  b i t  - I 
jus t  need something t o  read on - 

TIHE 6 
SOURCE 

0911:16 
CAM-1 i t ' s  not 



IKTRA-COCKPIT -- AIR-GKOUND COMJNICATIONS 

TINE & TINE & 
SOURCE SOURCE 

0911:20 
CAM-2 cause that and the LORAN are my two weak 

points 

0911:23 
CAM-1 you got a LORAN book 

091 1 : 25 
CAM-2 ah yes I do I j u s t  got i t 

0911:26 
CAM-1 you got the b ig  one or the l i t t l e  ones 

0911:27 
CAM-2 ah the. 

0911:28 
CAM-1 i s  i t a b ig  manual l i k e  tha t  

0911:29 
CAM-2 no wai t  a minute yeah i t ' s  p re t ty  close 

i t ' s  ah 

0911:31 
CAM-1 yeah okay cause there's ah 

0911:33 
CAM-2 you got a condensed 



TINE & 
SOURCE 

0911:35 
CAM-1 yeah i f  you can f i n d  one get one o f  these 

AIR-GROUND COMMICATIONS -- 

091 1 : 36 
CAM-2 I'll go t o  the l i b r a r y  

0911:37 
CAM-1 a11 the information a l l  the information i s  

i n  the b ig  one but t h i s  i s  t h i s  i s  a users 
guide yeah i t  doesn't give you a l l  the 
b u l l  t o  go with i t  j u s t  says do t h i s  
t h i s  step eight and you're done 

0911:44 
CAM-2 okay 

TINE & 
SOURCE 

0911:45 
CAM-1 t h i s  one's I use t h i s  one a l l  the time the 

b ig  one's got a l l  the same inlormation 
you've j us t  got t o  look a l i t t l e  harder 

091 1 : 55 
CAM-1 there's a l o t  i n  t h i s  box t h i s  th ing i s  

p re t ty  user f r iend ly  - 

0912:Ol 
CAM-2 okay 



INTRA-COCKPIT AIR-GROUND COMMICATIONS 

TIHE & TIME X 
SOURCE SOURCE - 

0912:02 
CAM-1 - j u s t  t e l l  i t  what you want there's a few 

items i n  there that  ah # l i k e  that one wind 
change del ta  wind change 

0912:12 
CAM-2 uh huh 

0912:14 
CAM-1 i t  t e l l s  you i f  i t  pays t o  go up o r  go down 

0912:17 
CAM-2 you j u s t  you type i n  your ah - 
0912:19 
CAM-1 i t  says we can we can take t h i r t y  four 

knots more head wind a minus t h i r t y  four 
knots and i t  s t i l l  pays us t o  climb t o  
t h i r t y  seven thousand feet  

0912:27 
CAM-2 ah 

0912:28 
CAM-1 fuel  wise 

0912:30 
CAM-2 so tha t  j us t  that 's j u s t  t e l l  you t e l l s  

you one more time t h i r t y  four knots o f  
headwind - 



IIITRA-COCKPIT -- AIR-GROUND CONUNICATIONS 

TINE 6 
SOURCE 

0912:36 
CAM-1 headwind you can lose o r  you can lose 

t h i r t y  lose t h i r t y  four knots o f  ta i lw ind 

0912:40 
CAM-2 okay 

0912:41 
CAM-1 and i t  s t i l l  pays you t o  go up 

0912:42 
CAM-2 okay 

0912:44 
CAM-1 economically that 's so you ~ o u l d  show 

a whole l o t  wi th  the - -  

0912:57 
CAM-1 I'll go take a leak quick get some o f  

t h i s  coffee I'll be r i g h t  back 

TIME ft 
SOURCE 

0912:59 
CAM-2, okay 

0913:OO 
((sounds simi 1 ar t o  person leaving the cockpi t ) )  

0913:39 
( (  sounds s imi lar  t o  person entering the cockpit and 

fastening o f  seatbelt and shoulder harness)) 



INTRA-COCKPIT 

TIME 1 
SOURCE 

AIR-GROUND COMMICATIONS 

TIME & 
SOURCE 

0913:48 
RDO-2 Center Markair t h i r t y  e ight  seven i s  ready f o r  

1 ower 

0913:54 
CTR Markair t h i r t y  eighty seven descend and 

maintain e ight  thousand the Unalakleet one s i x  
four f i v e  observation estimated ce i l i ng  f i v e  
hundred overcast v i s i b i l  i t y  one and one ha1 f 
with fog ah wind calm al t imeter two niner 
niner four 

0914:14 
RDO-2 Markair t h i r t y  eighty seven roger niner niner 

four thanks 

0914:18 
CAM-2 you got e ight  i n  there 

0914: 19 
CTR okay t h i r t y  eighty seven descend and maintain 

eight thousand 

0914:22 
RDO-2 t h i r t y  eighty seven roger cleared t o  eight 

thousand 

0914:25 
ROO-2 and t h i r t y  eighty seven i s  out o f  three one oh 

a t  t h i s  time 

0914:28 
CTR eighty seven roger 



INTRA-COCKPIT 

TIME & 
SOURCE 

0914:37 
CAM (sound o f  cabin chime) 

AIR-GROUND -- CONUNICATIONS 

TIME 6 
SOURCE 

0914:40 
CAM-1 I don't know i f  they are comin' 

up f ron t  or not 

0914: 50 
INT-1 h i  I didn ' t  mean t o  wake you up 

0914:51 
INT-3 oh no we aren't we aren't sleepin' 

0914:54 
INT-1 okay i f  you're going t o  come up here f o r  the 

landing j us t  come up and be strapped i n  before 
ten e i ther  f r on t  o r  back I don't care 

0914:59 
INT-3 okay I f igured we'd come up around r i g h t  about 

twenty minutes out oh well that 's  j u s t  about 
now 

0915:03 
INT-1 tha t ' s  r i g h t  now we're headin' down hi11 

0915:04 
INT-3 okay good thanks 



TIME k 
SOURCE 

0915:34 
CAM- 2 I ' m  surprised he d i d n ' t  g ive  us t h i r t y  

th ree three 

AIR-GROUND -- COMUNICATIONS 

TIME & 
SOURCE 

0915:06 
INT-  1 bye 

0915: 13 
CTR Markair t h i r t y  e i g h t  seven change t o  my 

frequency one two seven po in t  zero 

0915: 18 
ROO-2 one twenty seven zero ah t h i r t y  e igh ty  seven 

0915:25 
ROO-2 Harkair  t h i r t y  e igh ty  seven's on twenty seven 

0915:28 
CTR t h i r t y  e ighty  seven Anchorage Center roger 

0915:38 
CAM-1 t h a t ' s  what i t  should have been - twenty 

seven oh i s  ah Galenas f r e q  i s n ' t  i t  



TIME & 
SOURCE 

0915:58 
CAM-1 plan the  l o c a l  i z e r  one four  you got  i t  out 

v i a  Unalakleet which we're headin' t o  the 
feeder f i x  two n ine ty  one s i x  po in t  one 
mi les  which takes us t o  Drige I r i g e  I'll 
j u s t  do a quick procedure t u r n  headed 
back i n  so I'm not  going t o  st ra ighten'  
out on the th ing  the  loca l i ze r  j u s t  
teardrop and come r i g h t  back around and 
1 and 

0916: 16 
CAM-2 okay 

0916:17 
CAM-1 three thousand t i l l  we're inbound Drige 

a t  f i f t e e n  f i v e  a t  ah two p o i n t  three m i l e  
f i x  then down t o  three s i x t y  which i s  
corresponding t o  th ree t h i r t y  nine above 
we g o t  good enough v i s  i n  the ?vent we 
don't  see it cl imbing r i g h t  t u r n  t o  three 
thousand out  the two oh f i v e  and then ah 
w e ' l l  t a l k  about f i g u r e  out what we're 
gunna do a f t e r  t h a t  once we ge t  out there 

TINE & 
SOURCE 

0916:40 
CAM-2 okay 



IWTRA-COCKPIT AIR-GROUND COfMJNICATIONS 

TINE & 
SOURCE 

0916:42 
CAM-1 plan ah we' l l  do a f laps t h i r t y  one twenty 

three t h i r t y  eight plan medium on the auto 
brakes goin' through f i v e  make sure you 
s t a r t  up the APU and when we r o l l  i n  on 
f i n a l  switch the bleeds t o  o f f  

0916:56 
CAM-2 okay 

0917:07 
CAM-1 standard ca l louts  see ,anything you don't 

l i k e  o r  anything you question just  feel  
f ree t o  c a l l  i t  

0917:ll 
CAM-2 okay 

0917: 15 
CAM-1 I ' ve  ,been known t o  screw up on a regular 

basis 

0917: 18 
CAM-2 you're not the only one 

0917:20 
CAM-1 hopeful ly that 's why there i s  LWO o f  .us 

up here 

TINE & 
SOURCE 



TIME & 
SOURCE 

0917:22 
CAM-2 that 's  r i g h t  tha t 's  the whole idea behind 

it 

0917:36 
CAM-1 we're gunna lose him here on twenty seven 

oh here rea l  quick 

0917:41 
CAM-2 wai t in '  f o r  him t o  t a l k  and I was i n  a - -  

0917:44 
CAM-1 there he i s  

0917:45 
CAM-2 * l i s t e n  t o  him over there anyway 

0917:49 
CAM-1 yeah because i t  ah twenty seven oh you 

can' t  reach andAWOS i s  suppo^ t o  be o f f  
but I ' m  gunna t r y  i t  here 

0918:OO 
CAM-1 yeah i t  a i n ' t  there 

0918:04 
CAM-2 hear i t  a t  a l l  

TINE a 
SOURCE 

0918:OS 
CAM-1 uh uh there  a i n ' t  nothin'  there 



TINE 1 
SOURCE 

TINE 1 
SOURCE 

0918:08 
CAM-1 should be able t o  hear i t  t h i s  f a r  out - 

0918:30 ' '  . 
4. . . : 

CAM ((sounds s imi lar  t o  person entaring the cockpit ) )  

0918:31 
CAM-3 Michelle's w r i t i n '  a l e t t e r  

0918:36 
CAM ((sound s imi lar  t o  jump seat b.-ing unfolded and set up ) )  

. . . . 

0919:OS- ' 

CAM-1 there's t h e  r i v e r  - t h e y  a r e  g ~ i n g  t o  t r y  
t o p u t  us out f i r s t  see wi th  f i f t e e n  
minutes they are going t o  t r y  t o  load 
t h i s  th ing ASAP. and hopeful ly :lave a t  
least  ha1 f o f  i t  loaded' before Blees 
even gets i n  which I th ink  they are 
being real  opt imis t ic  - 

0919: 19 
CAM-3 I think they are - 
0919:ZO 
CAM-1 those guys are only about - . 
0919:21 
CAM-3 unless they have some agents down here 

from Anchorage or  something I doubt - 



INTRA-COCKPIT 

TINE & 
SOURCE 

0919:25 
CAM-1 they are only ten t o  f i f t e e n  ,innutes 

behind us too 

0919:29 
CAM-3 you know what they ** 

0919:39 
CAM-1 I t r i e d  I wanted t o  get Blees out o f  

there f i r s t  park where that  wiiy they 
could load them up we'd take the excess 
and go on home a t  our le isure  * 

0919:48 
CAM-3 (sound o f  laugh) 

CAM-2 (sound o f  laugh) 

0919:49 
CAM-1 but no such luck 

0920:04 
CAM-1 nine nine four f laps t h i r t y  one twenty 

three we' l l  plan medium bleedb o f f  and 
I ' m  ready f o r  the the checkl ist  

AIR-GROUND COÃ‘JNICATION -- 
TIME & 
SOURCE 



INTRA-COCKPIT 

T I E  6 
SOURCE 

0920: 10 
CAM-2 Okay anti-ice is off air cond tioning and 

pressurization is comin' down 

0920: 15 
CAM-2 start switches low ignition altimeters 

and instruments niner niner four three 
times 

0920:20 
CAM-2 out of eight nineteen 

0920:24 
CAM-2 EPR and airspeed bugs are set and go 

around 

0920:31 
CAM-2 instrument approach 1 ocal i zer runway one 

four descent approach checklist complete 

0921:33 
CAM-1 MEA changes at forty five DME to four 

thousand five hundred 

0921 :37 
CAM-2  okay 

AIR-GROUND COMUNICATIONS 

TINE 6 
SOURCE 

0921:38 
CAM-1 it is eight out' here 



TIME & 
SOURCE 

0922:45 
CAM-1 same th ing  wi th  him 

0922 : 58 
CAM-2 d id  they f i l e  us back you knob. as t h i r t y  

eighty seven also o r  - 

0923:02 
CAM-1 i t ' d  be t h i r t y  eighty seven- 

AIR-GROUND CONMfICATIONS -- 

TINE 6 
SOURCE % w 

m z 
0922: 12 o - 
CTR Markair t h i r t y  eighty seven cleared f o r  the 

loca l i ze r  runway one four approach t o  the o 
Unal akleet a i rpor t  report  leaving one zero 
thousand t h i s  frequency and then report  
leaving f i v e  thousand t o  Nome radio 

0922: 30 
RDO-2 Markair t h i r t y  eighty seven i s  cleared the 

loca l  i z e r  runway one four c a l l  you out o f  ten 
thousand then out o f  f i v e  thousand on Nome 
radio 

0922 : 39 
CTR t h i r t y  eighty seven read back correct f o r  

Markair eighty seven change t o  my frequency 
now one two seven point  zero 

0923: 03 
CAM-2 okay 



INTRA-COCKPIT 

TINE & 
SOURCE 

0923 : 04 
CAM-1 

0923 : 05 
CAM- 2 

0923 : 07 
CAM- 1 

0923: 12 
CAM- 2 

0923 : 35 
CAM- 2 

0923:37 
CAM- 1 

0923 : 38 
CAM-2 

0923: 50 
CAM-3 

0923:51 
CAM - 2 

TIME & 
SOURCE 

wel l  t h i r t y  eighty- 

t h i r t y  eighty eight  

t h i r t y  eighty eight on the wa.1 back i t  
might - i t  might not be i n  the computer 
the same as it was before 

yeah 

the l i g h t s  come up on twenty three oh 
r i g h t  

r i g h t  

yeah okay 

i t ' s  br ight  up here 

yeah 



INTRA-COCKPIT 

TINE & 
SOURCE 

0924 :OO 
CAM- 1 

0924 : 03 
CAM-3 

0924: 10 
CAM- 1 

0924 : 12 
CAM-3 

0924: 13 
CAM- 1 

0924: 15 
CAM-3 

0924: 16 
CAM- 1 

0924:22 
CAM-3 

shining personali t ies that 's  what i t  i s  

oh yes 

I th ink that  seat that  you're i n  now 

yeah 

i s  a be t te r  seat than that  one 

i t ' s  lower you can't see 

yeah but t h i s  one you can s i t  - as long 
as you - there's nobody i n  t h ~ t  center 
seat i f  there's two people up here grab 
that  one but i f  i t ' s  j u s t  you I l i k e  - 

yeah 

AIR-GROUND COMMUNICATIONS 

TIHE & 
SOURCE 



TIME & 
SOURCE 

AIR-GROUND COMUNICATIONS 

TIME & 
SOURCE 

0924:25 
CAM-1 but t h i s  one because you can .it side- 

saddle i t ' s  a heck o f  a l o t  mure 
comfortable take i t  from me wiio has f i v e  
hundred hours i n  that  seat yeah 

0924:32 
CAM-2 (sound o f  1 augh) 

0924:33 
CAM-3 a l l  r i g h t  

0924: 45 
CAM-2 d id  you say you wanted the APU out o f  

f i v e  o r  do you mind i f  I br ing i t  on ear ly  

0924:46 
CAM ((sound o f  jump seat being stowed)) 

0924: 48 
CAM-1 f ive 's  plenty 

CAM-2 okay 

0924: 49 
CAM-1 r ea l l y  - i t  only takes t h i r t y  seconds t o  

get i t  on l i n e  



TIME 6 
SOURCE 

0924 : 54 
CAM-2 okay 

0924: 55 
CAM-1 i f  i t  doesn't comeon l i n e y o u  a i n ' t  

gunna get it anyway 

0925:Ol 
CAM-1 that  f i v e  thousand thing i s  a company - 
0925:03 
CAM-2 i s  she going t o  stay back theie 

0925:04 
CAM-3 yes 

0925:05 
CAM-2 I' l l  l e t  her know 

0925:06 
CAM ((sound of  two cabin chimes)) 

0925 10 
CAM-1 that  f i v e  thousand i s  a company th ing 

anyway 

AIR-GROUND COMUNICATIONS 

TINE 6 
SOURCE 

0925: 12 
RDO-2 Markair t h i r t y  eighty seven i s  out o f  ten 

thousand 



TIME 6 
SOURCE 

AIR-MOUND COMUIICATIONS 

TINE 6 
S0unr.E -- 

0925:32 
RDO-2 Anchorage center Markai r t h i r t y  eighty seven 

out o f  nine thousand three hundred 

0925:41 
CAM-3 they don't care 

0925:43 
CAM-1 they can't hear you once you get down 

tha t  low they should know that 

0925:46 
CAM-2 I'll j u s t  get ' i m  out o f  f i v e  on Nome 

rad io  

0925:49 
CAM-1 o r  you could j us t  have eighty seven 

re1 ay i t  

0925: 52 
CAM-2 okay 

0925:54 
CAM-1 t h a t ' l l  work but they're not on t h i s  f req  

0925:56 
CAM-2 yeah - 
0925:57 
CAM-1 you ' l l  have have t o  get them on that  f req  



INTRA-COCKPIT 

TIME 6 
SOURCE 

TIME & 
SOURCE 

0926:Ol 
COMP t h i r t y  e ighty  seven Markair Unalakleet 

0926 :05 
COMP yeah we're gunna have a change t o  the zero 

fue l  weight I don't have i t  ready y e t  but you 
can disregard the f i r s t  one and a could you 
say again your fue l  please 

0926 : 14 
RDO-2 ah should be about eighteen 

0926: 22 
COMP okay thanks 

0926: 26 
CAM-3 where i s  the  **** 

0926: 29 
CAM-1 look a t  these needles and t h a t  s t r a i g h t  

o f f  t he  nose nineteen po in t  one mi les r i g h t  there 

0926:35 
CAM-3 okay 



TIME & 
SOURCE 

AIR-GROUND COMUNICATIOMS - -- 
TINE & 
S0uRI.E -- 

0926:38 
CAM-1 we can't go any lower than f o r t y  f i v e  

hundred t i l l  I go that  side t l e n  we' l l  
go out turn a out over the waidr 
and turn back 

0926:43 
CAM-3 oh r e a l l y  

0926: 47 
ROO-1 eighty seven t h i r t y  eighty seven 

0926 : 50 
MRK87 what i s  your a1 t i tude  

0926: 52 
RDO-1 yeah we can't reach him once you get below ten 

why don't you t e l l  him we're through ten going w + 
t o  radio 

0926 : 57 
MRK87 okay understand you're through ten huh 

0926: 59 
ROO-1 we're we're through seven r i g h t  now i f  you 

want 1 ower 

0927 : 02 
MRK87 okay 



TIME & 
SOURCE 

AIR-GROUND CONUNICATIONS -- 
TIME & 
SOURCE 

0928:34 
CAM-2 what's her name Michelle i s  i l 

0928:38 
PA-2 yeah Michelle we're j us t  a few minutes out 

here i f  you want prepare the cabin f o r  a r r i v a l  

0928: 42 
CAM-2 ( sound o f  laugh) 

0928:46 
CAM ((sound o f  a l t i t ude  a l e r t  tone)) 

0928: 47 
CAM ((sound o f  two cabin chimes)) 

0928:48 
CAM-1 APU comin' on 

0928: 49 
CAM-1 she's ready 

0928 : 56 
RDO-2 ah Nome rad io  Unalakleet Markair t h i r t y  e ighty 

seven ah w i th  ya out o f  f i v e  thousand one 
hundred 



TINE & 
SOURCE 

AIR-GROUND - OMUNICATIOMS 

TINE & 
SOURCE 

0929:05 
NOME Markair t h i r t y  e igh ty  seven Nome rad io  good 

morning Unalakleet l a t e s t  weather repor t  
estimated c e i  1 i ng f i v e  hundred overcast 
v i  s i  b i  1 i t y  one and one ha1 f fog temperature 
fou r  e ight  dew p o i n t  missing wind calm 
a l t ime te r  two n ine r  n ine r  four  

0929:22 
RDO-2 good copy thanks 

0929:27 
RDO-2 I stepped on you i n  t h a t  l a s t  b i t  what d i d  you 

Â¥t 

0929:30 w 

NOME I was j u s t  appending t o  the  repor t  special  
weather repor t ' s  no t  ava i lab le  

0929:37 
RDO-2 thank you 

0929: 54 
CAM-2 good t o  three a f t e r  U-N-K here 

0929: 57 
CAM-1 a f t e r  the VOR 



TINE & 
SOURCE 

0931:Ol 
CAM-1 comin' over the s ta t ion going out the 

two ninety one down t o  three 

0931:04 
CAM-2 okay 

0931 : 13 
CAM-1 go ahead and put the loca l i ze r  on your 

side 

0931:15 
CAM-2 okay 

0931 : 16 
CAM-1 l e t  me know when we go through it 

0931 :32 
CAM-1 and we don't r e a l l y  need radio anymore 

i f  you want t o  put ah twenty three oh i n  
j u s t  put i t  on advisories there shouldn't 
be anybody here w i th  t h i s  way it i s  - 
famous l a s t  words - no our temp's warm 
we don't need that  

TIME 6 
SOURCE w > 

v 
m 

0930:OO z 

RDO ((sound o f  Morse code "Kn i d e n t i f i e r  and VOR 2 
voice saying "occasional two thousand o 
scattered")) 



TINE & 
SOURCE 

0931 : 58 
CAM-2 ah thousand t o  go 

0931 : 59 
CAM-1 checks 

0932 : 06 
CAM ((sound o f  a l t i t u d e  a l e r t  tone))  

0932 : 29 
CAM-2 l o c a l  i z e r ' s  a1 i v e  on t h e  r i g h t  one dot  

and center ing 

0932:33 
CAM-1 go ahead and set i t  on my side 

0932 : 35 
CAM-2 okay 

0933: 16 
CAM-1 f l a p s  one 

0933 : 17 
CAM-2 f l a p s  one 

0933 : 46 
CAM-1 f l a p s  f i v e  

0933:47 
CAM-2 f l a p s  f i v e  

AIR-GROUND COÃ‘MICATION -- 

TINE & 
SOURCE 



INTRA-COCKPIT 

TIME 6 
SOURCE 

heard on 

0934:Ol 
CAM ((sound o f  slow t r i m  

0934: 15 
CAM ((sound o f  slow t r i m  

i n  motion horn)) 

i n  motion horn)) 

0934 : 25 
CAM-1 comin' r i g h t  

0934: 29 
CAM ((sound o f  slow t r i m  i n  motion horn)) 

0934:37 
CAM-1 f laps ten 

0934 : 38 
CAM-2 f laps ten 

0934:41 
CAM ((sound o f  slow t r i m  i n  motion horn)) 

AIR-GROUND COMJNICATIONS -- 
T I N  6 
SOURCE % v 

m 
0933 : 55 

zz 
0 

RDO ((sound o f  Morse code dash and l e t t e r s  "N K" x 
the Capt radio channel ) )  w 

0934: 43 
CAM-1 keep an eye on the temp f o r  me i f  i t  

drops looks l i k e  we need i c e  go ahead 
and put i t  on 



TINE & 
SOURCE 

0934 : 47 
CAM-2 okay are you ready f o r  i t  on 

0934:48 
CAM-1 no we don't r e a l l y  need i t  now j u s t  keep 

an eye on the temperature down there 

0934:51 
CAM-2 w i l l  do 

0934 : 53 
CAM ((sound o f  slow t r i m  i n  motion horn)) 

0934:55 
CAM-2 goin' t o  f i f t e e n  hundred inbound 

0934 : 57 
CAM-2 checks 

AIR-GROUND -- CONUNICATIONS 

TIME ft 
SOURCE 

0935:02 
CAM-1 f i f t e e n  t i l l  ten DME 

0935:03 
CAM ((sound o f  slow t r i m  i n  motion horn)) 

0935:07 
CAM-2 you got the ten i n  r i gh t  

0935:13 
CAM-1 landing gear down medium on the auto brakes 



TINE & 
SOURCE 

0935: 14 
CAM-2 extend 

0935: 15 
CAM ((sound of landing gear being lowered)) 

0935:17 
CAM-1 when you get three green on the gear go 

ahead and go f i f t e e n  and the check1 i s t  

0935 : 20 
CAM-2 okay 

0935:23 
CAM ((sound o f  slow trim i n  motion horn)) 

0935: 24 
CAM-2 f i f t e e n  

AIR-GROUND COMJNICATIONS 
A- 

TIME & 
SOURCE -- 



TINE & 
SOURCE 

0935:27 
CAM-2 okay ah shoulder harnesses 

0935 : 28 
CAM-1 fastened on the left 

0935:29 
CAM-2 fastened on the right passenger 

notification 

0935:31 
CAM-1 complete 

0935:32 
CAM-2 recall 

0935:33 
CAM- 1 checked 

0935.35 
CAM-2 landing gear 

CAM-1 down and three green 

0935:36 
CAM-1 flaps twenty five 

0935:37 
CAM-2 flaps twenty five 

AIR-GROUND COMNUMICATIONS 

TIME 6 
SOURCE 



TIME 6 
SOURCE 

0935:38 
CAM-2 auto brake 

AIR-GROUND CONWNICATIONS 

TIME & 
SOURCE 

0935:39 
CAM-1 medium 

0935:41 
CAM-2 speed brake 

0935:42 
CAM-1 armed and green 

0935:43 
CAM-2 okay f laps t o  complete 

0935: 44 
ROO-2 Unalakleet t r a f f i c  Markair t h i r t y  eighty seven 

procedure turn inbound 00 o 

0935:54 
CAM ((sound o f  a l t i tude  a l e r t  tone)) 

0935: 57 
CAM-2 go ahead and bring that  ice  on we're 

almost ten now 

0935:59 
CAM-1 yeah go ahead 



TINE 6 
SOURCE 

AIR-GROUND -- COHUNICATIONS 

TIME & 
SOURCE 

0936:08 
CAM-2 loca l izer 's  a l i v e  on the r i g h t  

0936: 14 
CAM-1 f i f t e e n  hundred to  ten what we're 

shootin' f o r  

0936: 16 
CAM-2 okay 

0936: 18 
MRK87 you guys about there 

0936 : 31 
CAM-1 eh comin' up on ten l e t ' s  go f laps 

t h i r t y  

0936 : 33 
CAM-2 t h i r t y  

0936 : 35 
CAM-1 complete the checks 

0936 : 38 
CAM-2 f laps 

0936 : 39 
CAM-1 t h i r t y  green l i g h t  



INTRA-COCKPIT 

TIHE 6 
SOURCE 

AIR-GROUND CONUMICATIONS -- 

0936:40 
CAM-2 landing c h e c k l i s t  complete 

0936:41 
CAM-1 there comes the  ten t o  f i f t e e n  hundred 

- f i v e  hundred f e e t  i s  what we're headed 
f o r  

0936:45 
CAM-1 two po in t  three DME 

0936 : 49 
CAM-1 and go ahead and switch the bleeds 

0936: 52 
CAM-2 what do I br ing  them o f f  here a l l  r i g h t  

0937 : 06 
CAM ((sound o f  a1 t i  tude a l e r t  tone)) 

TIME 6 
SOURCE 

0937 : 09 
CAM-1 you can t u r n  the  i c e  back o f f  I don' t  

t h i n k  i t  i s  ever going t o  get  warm enough 

0937: 1 2  
CAM-2 a n t i - i c e  i s  comin' o f f  

0937: 14 
CAM-1 w a i t  I can ge t  some good informat ion out 

o f  here 



TIME & 
SOURCE 

AIR-GROUND COMMUNICATIONS 

0937:17 
CAM-1 there's a thousand 

0937:19 
CAM-2 a thousand above the f i e l d  

0937:21 
CAM-2 alt imeters and instruments cross checked 

0937 : 22 
CAM-2 no f lags 

TIME & 
SOURCE 

0937 : 42 
CAM-1 go ahead and h i t  'em f i v e  c l i c k s  o r  

whatever f o r  the l i g h t s  make sure 
they're on when we come out o f  the bottom 
here 

0937:44 
CAM-2 okay 

radio))  

0937 :49 
CAM-2 ground contact 

0937:46 
RDO-? ((sound o f  seven mike c l i cks  heard on the 



TINE & 
SOURCE 

0937: 50 
CAM-1 okay 

0937:Sl.S 
CAM ((sound o f  impact)) 

0937:51.7 
( (end o f  recording)) 

AIR-CROWD CONUNIUTIONS -- 
TIME & 
SOURCE 



APPENDIX E 

FLIGHT DATA RECORDER INFORMATION 

National Transportation Safety Board 
W a s h i n g t o n ,  D.C. 

Location: Near Unalakleet, Alaska (UNK) Recorder M/M: Fairchild DFR F8 
Date: June 2,1990 Recorder SIN: 1137 
Aircraft: B-737-200 Idem. No.: OCA-W-MA-031 
Operator: Markair Report No.: 00 ' 

Fit. No.: 3087 
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