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NATIONAL TRANSPOFTATION SAFETY BOARD 
WASNINGTON, D.C. 20594 

P.IRCfL4FT ACCIDENT REPORT 

Adopted: November 18, 1982 

GIFFORD AVIATION, INC. 
deHAV!LLAND DHC-6. NlC3AO 

HOOPER SAY, ALASKA 
HAY 16, la82 

About 7015 Alaska daylight time, on May 16, 1982, Gifford Aviation 
inc.,  DHC-6 (Twin  Otter), operated as  Wein Air Alaska F l i g h t  517, crashed 
w h i l e  attempting t o  land a t  Hooper Bay, Alaska. The airplane crashed 
1,320 feet short  of the threshold o f  runway 13 during an approach i n  
visual meteorological conditions. 

packed snow and i c e  about 700 feet  from the edge of the Bering Sea. 
There was no f i r e .  ?he two p i lo ts  and s i x  passengers sustained serious 
injuries i n  the accident. 

The airplane was substant ial ly  damaged when i t  crashed onto hard- 

The National Transportation Safety Beard deternines tha t  the 
probable cause o f  this acc idmt  was the fl ightcrew's f a i l u r e  t o  compute 
and properly interpret the  airplane 's  weight and balance and their 
operation of the airplane w i t h  tbe  center o f  gravity substant ial ly  a f t  
o f  i t s  authorized l imi t  w h i c h  resulted i n  loss  of control of the a i r -  
plane d u r i n g  a landing attempt. 



History of  the F l i g h t  

On May 16, 1982, k i n  Air A;aska Flight 517, a deHaviliand DHC-6, 
NlC3AQ, was a regularly schedu?ed passenger/cargo commuter f l i g h t  from 
Bethel, A!aska, t o  Hooper say, Alaska, w i t h  en route stops a t  Chevak and 
Scammon Bay. Gifiord Aviation, Inc. ,  was operating the  f l i g h t  under 
contract  t o  Qein Air Aiaska. The flight was subject t o  the requirements 
o f  74 CFR 135. 

iained pre?re:,ted then fro% recall ing the zvel~ts  o f  the accident; how- 
ever, the s i x  passengers c1ear;y recalled a nm;?er o f  Jbservations 
regarding these events. 

Thc p i l a i s  asserted t h a t  the severi ty of  the in jur ies  they sus- 

i:ight 517 departed Sethe1 a t  0833 A.d.t., - I /  with three passengers, 
and 1,633 lbs  o f  mail and cargo aboard. She f1ight arrived a t  Chevak a t  
59l3, where two passengers disembarked and f ive  passengers boarded. 
Xine hundred ar.6 f i f t ;  pounds o f  mail and cargo were ucloaded and 646 
lbs o f  mail and 256 I b s  o f  baggage were placed in the a f t  baggage com- 
partnent. The loading was conducted by t h e  pi lo t s  themse:ves. The 
s ta t ion  agent a t  Chevi-k said t h a t  one of the p i lo t s  placed the t a i l  
s tand under the empennage dur:ng the loading, b u t  he did n o t  notice i f  
the c r w  had diff ici i l ty recs;oving the s t a n d  before departure. The t a i l  ? 

stand i s  routinely used d u r i n g  j oad ing  to prevent the airplane from 
s e t t l i n g  onto i t s  t a ' l ,  especially ,then the  cockpit i s  no t  occupied. 

? 

The airplane departed Cinvak a t  0936. ;4ein l'. j l i g h t s  had not landed 
a t  Scammor: Say for  the grevicus few days becacse the runway was cxtreneiy 
s o f t  and muddy from txelting snow. Before departure from Chevak, the 
crew asked 2wo rrale passengers t o  s i t  i: t h e  most a f t  cabin seats .  1 h 3  
crew t o l d  the passengers that  the r u n s y  a t  Scamzon Say was ruddy and 
they wanted t o  xove weight t o  the  r e s r  " t o  lighten the nose." One of  

descent w i t h  high engine power. 
th: passengers described the landjng approach t o  Scammon say  as a shallow 

I 

l l i g h t  517 1ar:ded a t  Scamon Say a t  0550. *;here 278 l b s  of m i l  was 
removed fror! the nose cornpartsent, w i c h  was then enpty, ana  191 1bs of 
cargo was removed fi"oni the cabir.  No o the r  papioad changes were sgiade a t  
Scanmon Say. The s ta t ion agent z t  Scamon Say s a i d  tha t  one o f  the 
p i l o t s  ca;led t o  h i -  fror? the ccckpit t o  find the zai l  stand from the 
baggage compartment and p:ace i t  wder  the airpizne before anyone g o t  
o f f  the airglane.  The a g e n t  coald n o t  find tiie t z i i  s t a n d  so one o f  the 
p i l o t s  exited the airplane,  found the s t a n d ,  and aizced i t  under the a f t  
fuselage. Tne agent d i d  riot recall  i f  the  c r w  had $ i f f i cu l ty  removing 
the stand b e f o r e  departure. The cretd l e f t  one engine runninc durinc the 
loading and unloading. 

~ 

.~ l /  211 times costaiced hereir: ?,-e > ! a s k  daylight time based on the 24- 
hour clock. 
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The f l i g h t  departed Scawo.: Say a -  0958. The passengers sa id  the 
p i l o t  ra i sed  the nose of the airplane c i f  the runway ear ly  i n  the take- 
o f f  ro7l and when the ? i rp?ane  'cecare airbcrne,  the F i l o t  flew i t  qui te  
iow over the rucway f o r  a While k i o r e  beginning the climb. Otherwise, 
the takeoff a t  Scamon Say was u-eve~tfsi '  a n d  the en route Dhase to  
Moper 6ay was rout ice.  17.e pzssensers r e d l e d  no turbulence or pre- 
c i p i t a t i o n  en route,  and the f l i g h t  was always c l ea r  of clouds. 

-. 

The passengers and witnesses on the $i-culd a t  tiooper Bay s t a t ed  
t h a t  the airplane descended i n  a southvesteriy direct ion over the a i r -  
por t  and then made a r i g h t  descendizg t u r n  to  f ina l  approach f o r  runway 
13. The passengers sa id  t h a t  the airplane appeared t o  be higher on t h i s  
approach t h a n  cther approaches they had flown on the T w i n  Otter. They 
sa id  t h a t  as the p i l o t  aiigned the a i rp lane  ; v i t h  runway l 3  on f ina l  
approach, the nose suddenly pitched ap and ther: the a i rp lane  dropped 
r a p i d l y .  They recal led t h a t ,  wher: the nose pitched up ,  the captain 
ye'led a t  the copi lo t .  The consensus o f  t h e i r  recol lect ion about  the  
captafn 's  words was " 1  s a i d  nore power ***, nore oswer." They s a i d  t h a t  
before the nose pitched u p  the captair, had his r i g h t  hand on two levers  
(prope!ler cont ro is j  on t ie  overhead panel arid he ~ o v c d  2 "squicre" 
handle ( f l a p  l e v e r ) ,  while the c o p i l o t  had h i s  l e f t  h a n d  on two other  

t h a t  b o t h  p i ? o t s  were " f r a n t i c a l l y "  moving the overhead levers  a f t e r  the 
levers  on the overhead panel (power l eve r s ) .  The passengers recal led 

nose pitched u p .  None o f  the ?assengers recat led hearing the s t a l i  
warning horn. 

The a i rp lane  crashed s i i q h t l y  riqilt (south)  of the extended runway 
center i ine  o n t o  level hard-packed 8no-t) a n d  fce. I t  s t ruck the oround i n  
a s i i g h t  rioht wi'ng 7 0 t h ~  and s l i g h t  nosedown a t t i t u d e  a b o u t  1.32C f e e t  
from tile approach end of runway 7 3 .  The a i r p i m e  s l i d  fcnqard about 50 
f e e t  before i t  came t o  a s t o p ;  the fuselage was oriented about 1110' 
magnetic. There was no f i r e .  

ioca? residents  who xitnessed the accident proceeded to  the s i t e  i n  
snowmobiles and  a s s i s t ed  the injured. 

The accident occurred during the hours of day1 i g h t  a b o u t  1Cl5 a t  
610 32'  north l a t i t u d e ,  166O 0 '  west longitude. Xeather was c l ea r  a t  
Hooper Bay a t  the time o f  the accident v:ith wjnds  of a b o u t  28 knots from 
the e a s t .  

Fatal 
Serious 
Mi nor/None 

Other _- Total 

e 
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Personnel Information 

The  captain held an Air l ine  Transport P i l o t  (ATP) r a t ing ,  issued 
November 13, 1979, and a f i r s t - c l a s s  medical c e r t i f i c a t e ,  issued January 26, 
1982. He had logged 4,550 hours t o t a l  f l i g h t  time, 1,190 hours o f  which 
were i n  the DEC-6 a'rplane. He had logged 750 hours as  pilot-in-conmand 
i n  the DHC-6 airplane.  He was hired by Gifford Aviation on April 23, 
1981, and was assigned copi lo t  dut ies  on the DHC-6 airplane u n t i l  
August 12, 1981, when he was assigned as captain. 

The copi lot  held an ATP r a t i n g  issued Apri? 11, 1982, and a second- 
c;ass medical c e r t i f i c a t e  issued June 29, 1981. He had logged about 
1,850 hours t o t a l  f ly ing  time of which about 300 hours were i n  the DtiC-6 
airplane.  He was hired by Gifford Aviat ion on June 29, 1981, and was 
assigned copi lot  dut ies  on the DHC-6 a i rp lane  on August 29, 1981. 

P. review of company records revealed t h a t  t h e  p i l o t s  had received 
the ground and f l i g h t  t r a i n i n s  required f o r  14 CFR 135 operations. 
Their ground t ra in ing  included ins t ruc t ion  i n  the computation a i  weight 
and balance for the DHC-6 using the  deHavilland Twin Otter we igh t  and 
balance handbook, and the FAA approved company operations spec i f ica t ions  
pertaining t o  weight and balance procedures. 

The p i l o t s  had been on duty 2 hours the day o f  the accident and had 
received 14.5  hours r e s t  time before reporting f o r  duty. 

Airplane infomat ion  

DeHavilland Ai rc ra f t ,  L td . ,  DHC-6-200 Twin Ot ter ,  N103AQ, s e r i a l  
No. 782, was owned by Kodiak Aviation, an Indiana Genoral Partnership,  
located in For t  Wayne, Indiana. The airplane was leased t o ,  and operated 
by,  Gifford Aviation, Inc., of Anchorage, Alaska. The  a i rp lane  was 
based a t  Bethel, Alaska, along w i t ?  two o ther  T w i n  Ot ters ,  as pa r t  o f  
Gifford Aviat ion 's  cont rac t  serv ice  t o  f l y  Wein Air Alaska's routes to  
su r round ing  nat ive v i l l ages .  

A review o f  the  a i rp lane  and engine maintenance records revealed 
t h a t  a l l  required maintenance and checks had been performed. Only one 
deferred item, dated March 31, 1982, was noted a low pneumatic pressure 
l i g h t  was illuminated. The a i rp lane  had accumulated about 15,270 hours 
3 t  the time o f  t h e  accident.  I t  was equipped, w i t h  two P r a t t  and Whitney 
PT6A-20 turboprop engines. 

The c e r t i f i c a t e d  maximum takeoff weight f o r  Nl03AQ was 11,579 I b s  
and i t s  forward and a f t  center  o f  gravi ty ( c - g . )  l i m i t s  were 20 percent 
mean aerodynamic chord ( M A C )  aod 36 percent F!AC, respect ively.  Th rear 
baggage compartment was r e s t r i c t e d  t o  a maximum of 500 7bs t o t a l ,  - z/ 
which included a i50-lb maximum on the shel f  a t  the back of the com- 
partment. A placard specifying the  500-lb l imi ta t ion  was ins t a l l ed  on 

- 2/ According t o  deHavilland personnel, the 500-lb l i m i t  was b o t h  a 
s t r u c t u r a l  and weight and balance r e s t r i c t i o n .  
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the wall of the cargo compartment. There was an 80-lb survival k i t  
located on the she l f  i n  the a f t  cargo compartment. I t  was included i n  
the a i rp lane ' s  basic operating weight. 

The cabin was equipped w i t h  16 passenger seats .  Four forward- 
facing s e a t s  were positioned along the l e f t  cabin wall. A fomard- 
facing dcuble uni t  was located d i rec t ly  across the  a i s l e  from each of 
these u n i t s .  A side- facing s ingle  u n i t  s e a t  was beh ind  these double 
uni t s  and across from the cabin entry door. A t  the a f t  end of  the 
cabin, mounted on the bulkhead was three forward-facing s ing le  units. 

Aerodrome Information 

The runway a t  Hooper Bay is 3,600 f e e t  long and 100 f e e t  wide 
oriented i3Oo/31O0 magnetic. The surface is s t ab i l i zed  sand and asphalt .  
A t  the time o f  the accident,  t he  northwest end of the  runway was unusable 
because o f  snow d r i f t s  and pi led snow on the surfzce. The unusable area 
extended f o r  about 1,500 f e e t  f ron  the approach end of runway 13, leaving 
about 2,700 f e e t  ava i lab le  f o r  takeoff and landing. 

bk-eckage and impact information 

wide. The airplane came t o  rest about 100 f e e t  f r o m  the  edge of the  
Bering Sea on hard-packed snow and ice  which covered the beach. The 
fuselage was aligned with the  runway center f ine ,  but SI ight ly  t o  the  
south, a b o u t  1,320 f e e t  from the approach end o f  runway 1 3  and s l i g h t l y  
beloe the runway elevat ion.  The airplane s l i d  about 50 f e e t  before 
coning t o  r e s t .  

The ,wreckage was confined t o  an area about 68 f e e t  l o n g  and 45 f e e t  

?he e n t i r e  l e f t  wing was displaced forward and  down with a torn 
section of fuselage sidewall attached. The l e f t  engine was attached to  
the  wing, except f o r  the propel ler  and  forward nose case which were 
separated from the engine assembly. .The engine was f o u n d  against  the  
s ide  o f  the czp ta in ' s  entry door. There was a propel le r  s lash  mark in 
the fuselage s t ruc tu re  j u s t  behind the c a p t a i n ' s  sea t .  

The e n t i r e  r i g h t  wing was separated from the fuselage and  was 
displaced a f t  2nd abwnward alons the s ide  of the  fuselage. The r i g h t  
w i n g t i p  was crzshed 2nd broken upward and the wing was broken chordwise 
abou t  nidspar: and was b e n t  s l i g h t l y  upward. The r i g h t  engine was attached 
t o  the w i n g  a n d  i t s  propel ler  was i n  place. 

The fuselage was broken i n  the midsection area with the  forward and 
a f t  sect ions bent downward. The e n t i r e  bottom pa r t  o f  the fuselage was 
compressed upward w j t h  the grea tes t  compression along the r i g h t  s ide.  

s t a b i l i z e r  was i n t a c t  a l t h o u g h  the l e f t  s t ab i l i ze . .  was bent downward. 
The ver t ica l  s t 3 b i l i z e r  r;.itt-er were in tac t .  The horizontal  

The hor i7on t r i l  s t a b i l i z e r  deicing boots were i n t a c t  and properly attached. 
There were a few flecks of  m:.3 splashed on +he horizontal s t a b i l i z e r  
leading edges. The upper a n d  lower surfaces ;+ere clean. 
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All c&’?go and cabin doors were i n t a c t  and  attached t o  the fuselage 
except the  t F t  portion o f  the cabin entry door which was lying beside 
the fuselage. 

All fligh-c control surfaces were i n t a c t  and dttached t o  the appro-  
p r i a t e  s t ruc tu re .  The rudder and e leva tor  cables were i n t a c t  and attached 
t o  t he i r  respective f i t t i n g s .  T?o a i le ron  cables were i n t a c t  except f o r  
a tension overload f a i l u r e  a +  the r i g h t  wing  root and  a propeller cu t  
behind the capta i r . ’ s  sea t .  Tne f l a p  push-puil rods i n  the l e f t  w i n g  
were in tac t .  The “lap push-pull rods in the r i s h t  w i n g  were broken by 
overload. The f laF  push-pull rods were broken by o’verload ;n  the cabin 
overhead. Measurerrmts o f  the f l ap  hydraulic actuator  piston rod extension 
and  the f lap-elevator  interconnect jackscrew threads corresponded t o  a 
f l a p  extension of a b o u t  200. The f l a p  posit ion se lec to r  lever  and the 
f l a p  indica tor  were found a t  the IOo  posit ion. 

was extensively worn and  frayed where i t  p?ssed through the l e f t  s e a t  
frame f i t t i n g .  Also, seatbel:  f ab r i c  of the unoccupied sidefacing seat  
was extremely frayed and  worn. 

The l e f t  r ea r  passenger sea t  seatbe:t was found broken. ?he f a b r i c  

Medical Information 

Three o f  the occupants sustained compression f rac tures  o f  t h e i r  
spinal columns. These three occupants, one of whon V J ~ S  the copi lo t ,  
were seated in widely separated locations throughout the airplane.  The 
captain sustained four fractured ribs on h-:: r i gh t  s ide .  Two o ther  
occupants sustained f r ac tu res  of fac ia l  bones. Most o f  the reixinine 
ser ious in ju r i e s  consisted of f ractured extremit ies .  !here were foiir 
occupants who sustained a to ta l  o f  seven fractured e x t r m i t i e s ,  r ive  cf 
which were sustained on the occupants’ riglit  s ide .  The psssenaer 
occupying the  l e f t  rear  passenger s e a t  sustained a f rac ture3  l e f t  lea .  
All o f  the occupants, w i t h  the possible  exception o f  one person, suffered 
loss of consciousness as a r e s u l t  o f  the impact. 

... 
-. 

Three months a f t e r  the accident,  t he  captain a n d  cooi lo l  s t i l l  
corglained of t o t a l  memory loss regarding the events o f  the dsy of the 
accident. 

Tests and  Research 

The two s t a l l  warning system detectors  xilich were ins t a l i ed  on the 
ieading edge o f  the !e f t  v i n g  were removed and t e s t ed .  Both  detectors  
fgnctioned normally. The s t a l l  wa rn ing  horn  assembly was damqed durins  
the accident a n d  could n o t  be tested.  

Additional Information - 

- P i l o t  Responsibi l i t ies  - 

The Gifford A v i a t i o n ,  I n c . ,  Operations Flanual spec i f i e s  t h a t  the 
pilot-in-comand i s  responsible f o r  computing and  ver ifying the a i rp lane’s  
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weight and balance. The pilot-in-command i s  a l s o  responsible f o r  over- 
seeing and verifying the accuracy of  the loading of the a i rp lane  a t  each 
s t a t i o n  and f o r  completing the load manifest before each departure. 

I :  #<eight . and Balance Calculations 
- 

The Gifford Aviation, Inc., FAA-approved Operations ?!anuai contains 
procedures f o r  computing the weight  and balance o f  the a i ro lane .  The 
grocedures allow the use of  "average" weights f o r  p i i o t s ,  passengers, 
a;.:! checked baggage. The average weight of 160 lbs may be used f o r  
adu l t  passenGers in  the surmer (May 1 t h r o u g h  October 31). An average 
of 80 lbs  may be used f o r  a c h i i d  between the ages of  2 and 12. These 
"average" weights include minor items normally ca r r i ed  by a passenger, 
such as handbags and briefcases.  An average weight of 170 1bs and 25 
l b s  of  baagage i s  used f o r  each cre\m,ember. For each piece of checked 
,iaggaoe, an average of not l e s s  than 23.5 l b s  may be used i n  l i e u  of 
actu?? weighing, and  f o r  eech passenger boarding the  airplane an  average 
o i  not l e s s  than 5 l b s  f o r  edditiona: unchecked baggage i s  used. The  
Operations Pknual procedures specify t n a t  "actual"  weights wil l  he used 
when a passenger 's weici!t obt!iovsly does not confom w i t h  the "average" 
passenger &e igh t .  

i 

There was no evide.cce t h a t  the crew of F l i o ' i t  517 weighed the  
pasLengers o r  t h e i r  bagcage. The " E u s h  S ta t ion  Daily Fl ight  Report" 
car r ied  by the crew of F l ight  517 contained e n t r i e s  f o r  n?aii, caroo, 
passengers, and fuel weights. The  record contained an entry o f  11,566 
15s Gross t;e;giit f o r  takeoff frorr Sethel and a 29.0 percent MAC c.g. 
The recore contained an entry of  11,QM 1 b s  gross weight f o r  departure 
from CLlevak and 10,613 i b s  gross w i g h t  f o r  departure from Scamon Bay. 
Ther;? were no e n t r i e s  f o r  c.g. on the da i ly  record fo r  departure from 
Ch;?vak o r  frcr: Scamon Say .  The Safetlg Board ca lcula ted  the gross 
weights t o  be 11,418 lbs upon departure from Chevaic and 10,824 :bs w o n  
departure fro% Scamon 5ay us icg  the fuel f i p r e s  entered on the d a i l y  
l o g  by the p i l o t s .  

T h e  Safety Soar2 ca!culated the weight and balance f o r  "i103A0 a t  
the time o f  the  accidect  u s i n g  both average and actual weights.  L!sing 
averase ;A!eig!?ts, the ajrplane weighed 10,859 ibs,  2nd us ing  actGa1 
we iqh ts ,  i t  weiched i0,SSS l b s ,  assui-;ir?g 1,210 l b s  of fuel aboard; 2: 
a.d :,546 i bs ,  assumi!;$ ;,COO l b s  o f  fuel  aboard. 

T h e  d i s t r ibu t ion  o f  t h e  lead a t  the t i r e  of the  accident   as a s  
fc 1 1 ob)s : 

- -  
r , b - !  UI I - C9C l b s ,  forward tank, 7?0 l b s  z i t  tank 
;<*j: - 6<6, l b s ,  a f t  care0 con:parti!ent 

s a c c a q ~  - - 256 i b s ,  a f t  cargo con:mrtn!ent 
Cargo  - 223 li.8, cabin f l o o r  across f r o r  entry door 

?dsser.q,-t's - CP? m ; e  a c v l t ,  rcw i 
- cne m ? e l  one :emin. aqd s re  c h i i d ,  row 3 
- two m:es, i as; row 

. - - 

.. 3! Fuel readins: tzke:: fro-; gauaes a f t e r  the accident were 490 lbs 
forr:ard tar;k a:td 722 :bs a f t  tack. The p i l o t s  entered a weight s f  
i ,175 ibs  -Tor departure ft-or? Sczmon Fay and i ,000 1bs es t jEated  
f o r  derar ture  f rox  P.oopc-r Zay. 
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percent MAC a t  the time of the accident. Using the same d i s t r ibu t ions  
2nd actual weights, t he  c.g. was 47.8  percent MAC a t  the time of the 
accident.  Addit-ionally, the c.g. was ca?culated t o  have been about 40.1 
percent upon departure f ror!  Chevak. 

Using these d i s t r i b u t i o n s  ana average weights, the c.g. was 48.1 

Airplane Operations with Extreme Aft Center of Gravity 

DeHavi 1 l a n d  Aircraf t  Company had never f l i g h t  tes ted the DHC-6 with 
a c.g.  more than 5 t o  5 percent a f t  of i t s  r eamos t  l imi t .  Therefore, 
deHaviliand f l i g h t  personnel could not provide quant i ta t ive  data ,  nor 
could they s t a t e  precisely the cha rac te r i s t i c s  of the s t a b i l i t y  and  
c o n t r o l l a b i l i t y  problem t h a t  a p i l o t  n ight  encounter with the c.9. more 
than i o  percent beyond i t s  a f t  l i n i t .  fiovlever, they s t a t ed  t h a t  longi-  
tudinal s t a b i l i t y  would  be severely affected w i t h  such an  extreme a f t  
c .G. ,  and tha t  any act ions a f fec t i cg  the  pitch would generate a n  abnormal 
pi tch control response under these conditions. Additionally,  power 
reductions and f l a p  extension both would induce a noseup pitching moment, 
and the pitching moments associated w i t h  those act ions m u l d  recui re  
much g rea te r  pitch csntro? def;ections w i t h  3 n  extreme a f t  c.g. than 
would be required vnder c o r m ?  conditions.  2 i t h  a c.g.  beyond the a f t  
limit, the  a i rp lane  reaction t o  noseup pitching moments induced by power 
rediiction and f l a p  extension would be s ign i f i can t  as compared t o  reactions 
associated w i t h  normal c.5. conditions,  and  pitch control def lec t ions  
would a l s o  h;lve t o  be s i2n i f i can t  t o  control the abnormal pitching 
moments . 

During discussions Gifford Aviation, !nc. Twin Ot ter  pi!ots, 
several s t a t e d  t h a t  " . . . a s  l o n g  as you car, get  the t a i 7  stand out  from 
under the a f t  fusela:e, the a i rp lane  would f l y . "  The Vice President of 
Gifford a l s o  re la ted  tha t  he understood t h a t  the Tv:in Otter  c.g. was n o t  
a prob!em i f  the p i l o t  could renove the t a i l  stand. The Vice President 
was cot  a pi :o t .  

S i f ford  Aviatioc h a d  been o2erat t :ng i:!ein Air Alaska bush routes out  
o f  Bethel f o r  a b o u t  9 months before the accident.  No base insoection c.f 
t h e  2ethel operation had  k e n  perforced dzrinc tha t  period by e i t h e r  the 

Anchorage Genera! Aviation E i s t r i c t  Office (GADO). The l a s t  base inspec- 
?rinci33! operatior:; inspector o r  the maintenance insoector from the 

t j o n  of S i f f o r d ' s  ,ATinchorage base !?as .perforned in 8ovember 1981. T h e  
principal operations inspectur assigned to sversee Gifford Aviation was 
a l s o  responsible f o r  the survei i lance o f  30 on-demand a i r  t a x i  operators 
and 3 acditionz: cora;$uter a i r  tax i  operators.  The orincipal  maintenance 
i r spec tor  assigned t o  o'versee Gjfford A v i s t i o n  was a l so  responsible f o r  
2 7  on-demand inonschedzied; a f r  t a x i  a n 3  2 zdditional comute r  z i r  taxi  
operators .  

During the Safety i o z r d ' s  invest igat ion of  t 3 i s  accident ,  i t s  
investicjators observed nuxerous Gifford f iv ' a t ion  Txin Otter noerations 
o u t  o f  Bethe!. easgage, cargo, and  m l  were observed t o  be loaded in 
most cases by u n t r a i n e d  statio ' :  agents without any supervision from t he  
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fl ightcrew. The p i l o t s  were provided w i t h  manifests containing t o t a l  
weights and passenger counts; however, they were not aware of' actual 
locat ions o r  spec i f i c  weights of items i n  the a f t  o r  forward cargo 
compartments. 

Additionally,  the Board's inves t iga tors  examined two of Gifford 
Aviation's operating Twir! Otters  and  found sea tbe l t s  frayed and worn 
beyond serviceable l imi t s .  

ments had been issued by the Anchorage GAG0 f o r  the Gifford AvSation 
operation a t  Bethel during i t s  9-month h is tory  of servicing Wein's 
routes frcm Bethel. As a matter o f  f a c t ,  no notices of v io la t ions  had 
been issued t o  Gifford Aviation in the previous 2 years.  

No reports  of v io la t ions  of operational o r  airworthiness reauire- 



The p i l o t s  were p r o p e r l y  t r a i n e d ,  cualifisd, and  c e r t i f i c a t e d  to 
conduct  t h e  f ! i g h t .  ! he re  wc!s no  ev idence o f  med ica l  prablems wh ich  
wou?d have a f f e c t e d  t h e  p i l o t s '  a b i l i t y  t o  conduc t  the f 2 i g h t .  They had 
r e c e l v e d  the r e q u i r e d  r e s t .  The p o s i t i o n  o f  t h e  p ' : ?o ts '  hands d u r i c :  
t 5 e  approach, as d e s c r i b e 6  hy t h e  passengers, i n d i c a t e s  t h a t  ti% c o ~ i ? O t  
was f ; y i ng  t h e  a i r p l a n e  d u r i n g  t h e  a?proach t o  Hooper 6ay. 

- 

There %ere RO metecro:ogica? c o n d i t i o n s  which c o u i d  have c o n t r i b u t e d  
t o  t h e  cause o f  t he  a c c i d e n t .  

functions which  con t r i bu ted  t o  the cause of t he  accident. The a i r F l a n e  
There  were no a i r p l a n e  s t r u c t u r e s ,  systems, o r  powerp lan t  mal- 

was  p r o p e r l y  c e r t i f i c a t e d  2nd o a s  b e i n g  m i n t a i n e d  i n  accordance w i t h  
a p p l i c a b l e  r e g u l a t i o n s  w i t h  the e x c e g t i o n  o f  t h e  oassenger . e a t b e i t s .  
) n e  worn a n d  f r a y e d  s e a t b e l t  f o r  t he  l e f t  r e a r - s e a t  passr:!ger $?<led  and 
p r o b a b l y  c o n t r i b u t e d  t o  t h e  s e v e r i t y  o f  his  i n j i ; r i e s .  ihe c o r d i t i o n  o f  
t h e  b e l t  i n d i c a t e d  t 5 a t  t h e  worn and f r a y e d  c o r d i t i o n  hacr existed f3 r  
s e v e r a l  zonths,  i n d i c a t i c g  poo r  maintenance and i n s d e w a t e  FAA sur- 
v e i i l a n c e .  

T,  

T 

The i f i v e s t i g a t i o n  i n d ' c a t e d  c l e a r l y  t h a t  t h e  a i r p l a o , e ' s  I on9 i -  
t u d i n a l  s t a b i l i t y  (ba lance  c o n d < t i o c j  :.!as t h e  c r i m r y  even t  in;.o:ved i n  
t h i s  acc ide f i t .  The a i r o l a n e ' s  c.g. was c ~ n s i d e r a b ! y  beyord  i t s  a f t  
limit a t  t h e  t i m e  o f  t h e  acc iden t .  The a i r p l a n e  was about  2 w r c e n t  a f t  
of  
i q t e n t i o n a i l y  m d e  t h e  a i r c l z n e  " t a i l  heavy" by l o a d i n g  p o s t  o f  t h e  ? a i l  

, L S  c.g. limit d u r i n g  che !anding a t  Scanmoi: Bay &cause t h e  o i i o t s  

a n d  cargo f r o z  Chevak i n  t h e  a f t  baggage comoartxent  and by ask inq  two 
Targo a d u l t s  t o  change t h e i r  sea ts  t o  tl?e r e a r - p o s t  c z S i s  seats .  :!ore- 
over, t hey  burned more f u e l  o u t  o f  t h e  f o w a r d  fuel -lank than t h e  r e a r  
t ank .  They d i d  t h i s  t o  " i i a h t e r  t h e  nose" f o r  t h e  !azdingi and t a k e o f f  
a t  Scamon gay because o f  t h e  nuddy runway. 3ozever, ti:? c r i t i c a l  
f d c t o r  was t h e  remcvai o f  278 !bs o f  na i l  f r c c  t h e  nose baggaae co=- 
parken t  at Scamon Z2-y w i t h  no o ther  s h i f t  o f  pa;~!oad. The c.9.  change 
a s s o c i a t e d  w i t h  t h e  renova7 of  t h e  278 ICs i n  the nose equates t o  t h e  
a d d i t i o n  o f  about  5CO 1t.s i n  t h e  a f t  baggage compartment. i n e r e f o r e ;  
w i th  t h e  c.g. a l r e a d y  beyond i t s  a f t  l ln i t ,  t h e  r2r;cvz.l o f  ?73 l b s  f r o r  
t h e  noSe compartment w i t h o u t  a compensat ing ?oad t r s s s f e r  f ro i -  b e h i n d  
t h e  c . ~ .  r e s u l t e d  i n  an e x t r e i r e l y  a f t  c.5. c o n d i t i o n .  

-. 
- .  

- i h e  S a f z t y  Board d i d  n o t  de te rm ine  ho)% t h e  crew '?ijas a b l e  t o  remcve 
t h e  a f ;  f u s e l a g e  t a i l  stani '  w i t h  t h e  c.9. so fa r  aft. T h e  w e i q h t  shog ld  
have made t h e  removal e x t r e m e l y  d i f f i c u l t  o r  c o u l d  have caused t h e  
a i r p l a n e  t c  set:le o n t o  i t s  tail. Sowever, s i n c e  one eng ine  was rus-  
n i n g ,  a s u f f i c i e n t l y  l a r o e  nosedow.: p i t c h i n g  s o r e n t  a p p a r e n t l y  was 
genera ted  by prope '1er  t h r u s t ,  compensat ing f o r  t h e  extrece a f t  c.0.  
c o n d i t i o n .  
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a i r p 7 a n e  was n o t  conp ron ised  IO t h e  e x t e n t  t h a t  f a t a i  i i l j u r i e s  occur red ,  
The a c c i d e n t  was s u r v i v a b l e  becscse t h e  cccupiah:e area cf t h e  

tne  i n p a c t  fo rces  (p redominan t l y  domx:ard, f o~ ,<ard ,  and t o  the r i g h t ]  
'..>ere w i t h i n  numan t o i e r a o c e s ,  and the o c c u ? ~ n t s '  r e s t r 2 i n t  systems h e i d  
t he  occupznts, w i th  the e x c e F t i o n  of t h e  cspia in  and t h e  passenger who 
occupied the lei; rearmost  s e a t .  :he  c a G t a i n ' s  seatbei t  f a i i e d  because 
the  s t r u c t u r e  su r round ing  t h e  l e f t  sea tbe i t  f i t t i n g  %>!as d e s t r o y e d  by 
i n p a c t .  The passenger 's  s l a t h e i t  f a i ! ed  because ';t had been worn an6 
frayed szch t he?  i t s  d e s i g n  s t r e n g t h  was degraded signiSicant?y. Since 
m e  p i j o t s  were t r a p p e d  and some Dassengers :\.ere i n c z p a c i t a t e d  by t h e i r  
i n j u r i e s ,  i f  f i r e  had occur red ,  :her? prcbably  would have been f a t ~ i i t i e s .  

- 

i. 

Tho degrse, type,  and l o c a t i o n  c f  some o f  the i y u r i e s  susta jned Sy . .  
the passenger whose s e a t b e i t  b roke a r e  n o t  c o n s i s t e n t  w i t h  the i n j u r y  
p a t t e r n  o f  t h e  o t h e r  Fassengers. There fore ,  the Safet;d Soar6 b e l i e v e s  
t h a t  t k e  s e a t b e l t  f a i l s r e  c c n t r i h t e d  t o  t h i s  passen9er 's  i n j u r i e s .  

operated by S i f f o r d  i?.visxion, I n c .  ; he  worn an?  f r a y e d  c c n d i t i o n  of  
cur ther ,  worn arid f r a y e d  seatbelts  were observed 333 o t h e r  a i rp lanes  

t h e s e  sea tSe?rs  appeared t o  have e x i s t e d  f o r  s e v e r a l  months w h i c h  
i n d i c a t e s  both poor  maintenance p r a c t i c e s  by the o p e r a t o r  an? Poor  o r  
n o n e x i s t e n t  FAA s u r v e i l l a n c e  o f  cccupact s z f e t y  and s a f e t y  equipment. 

- 

-, l n i s  i s  the second c o w u t e r  a c c i d e n t  i n  r e c e r t  r on tbs  ; n  !-jhici? 
- t h e r e  were p r o c l o n s  p e r f a i n i n c  t o  occupant  s a f e t y  2nd safet:y eauipnent. 
:he  Sa fe ty  Soard's i n v e s t i g a t i o n  of  t k  ? j 2 c ? . i ~  k i r i i c e s  deWavil!and 
DHC-6 c rash wh ich  o c c u r r e d  near Providence, Xiode  i s l a n d ,  on Februa ry  2: ~ 

? % 2 ,  (?XS3-AE-82-7) r e i f e a l e d  a nee5 t o  e n p h x i z e  t o  t h e  FAA i n s p e c t o r s  
t h e  p r o v i s i o n s  of 1 4  Ci4 P a r t  135 r e g a r d i n g  occucant  s a f e t y  and s a f e t y  
equipnent. 

As a r e s u i t  o f  :he Pilqrim 3. i r : ines i n v e s t i g z t i o n ,  t h e  SaFety S c z r d  
issued t i e  fo l  ;owing  reco rnenda t ton :  

2 e v i w  the t r a i n i n 3  o f  and t h e  su rve i i : dnce  orocedures fo ' ! !o i~ :ed 
by federai a v i a t i o n  A d n i n i s t r z t i o n  i n s p e c t o r s  2nd x o d i f y  them i f  
necsssz ry  to p r o v i d e  i n c r e a s e d  e m h a s i s  on t h e  ~ r o v i s i s n s  of 

men:. (Class 11, Fr io r i ty  Action){A-S2-73) 
I +  CFF? P a r t  135 w i t h  regarci t3 occupant  s a f e t y  and s a f e t y  equ ip -  7 #  

The S a f e t y  "sa rd  b e l i e v e s  t h a t  t h e  ?ooper Say z c c i d e n t  r e i s f o r c e s  the 
need f o r  promct  and e f f e c t i \ / e  a c t i u n  or) t h i s  r e c o m e n d ? t i o r . .  




