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NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C. 

Forwarded to:  

Admiral Owen W. S i l e r  
Commandant 
U.S. Coast Guard 
Washington, D. C. 20590 

SAFETY RECOMMENDAT I O N  (S) 

M-78-16 through -30 

About 1915 e.s. t . ,  on November 10, 1975, t h e  Great Lakes b u l k  cargo 
v e s s e l  SS EDMUND FITZGERALD, wi th  29 crewmen and f u l l y  loaded wi th  
t a c o n i t e  p e l l e t s ,  sank i n  e a s t e r n  Lake Superior a t  46O59.9' N ,  85'06.6' 
W ,  approximately 1 7  mi l e s  from t h e  en t rance  t o  Whitef ish Bay, Michigan. 
The s h i p  was en r o u t e  from Superior ,  Wisconsin, t o  D e t r o i t ,  Michigan, 
and was proceeding a t  a reduced speed i n  a severe  storm. No d i s t r e s s  
c a l l  was heard and no su rv ivo r s  o r  bodies were loca ted ,  although t h e  
v e s s e l ' s  two i n f l a t a b l e  l i f e r a f t s ,  s e v e r a l  personal  f l o t a t i o n  devices ,  
and o ther  deb r i s  were fouzd. - 1/ 

, ., 

The Safe ty 'Board ' s  ana l$s i s  of the  evidence developed i n  i t s  
inves t iga t ion .  of ' t h i s  acc iden t  i nd ica t ed  t h a t  topside damage t o  b a l l a s t  
t ank  ven t s  and h u l l  p l a t i n g  allowed f looding  i n t o  t h e  v e s s e l ' s  b a l l a s t  
tanks and i t s  tunnel  and s i g n i f i c a n t  amounts of water entered t h e  cargo 
hold of t.he FITZGERALD through nonweathertight hatch covers.  Because 
t h e  1969., 1971,and 1973 amendments t o  t h e  Great Lakes Load Line Regulations 
(46 CFR P a r t  45) a l lowed ' the  FITZGERALD's minimum freeboard t o  be reduced, 
g r e a t e r  amounts of water washed over t h e  deck from boarding seas .  
Greater amount of water increased  the  rate t h a t  f looding  water  entered 
t h e  damaged b a l l a s t  tanks and tunnel  and t h e  cargo hold.  The a n a l y s i s  

' i ,zdicated t h a t  the  f looding  f u r t h e r  reduced t h e  v e s s e l ' s  f reeboard and 
ipcreased .its l is t  u n t i l ,  t h e  boarding seas  caused a f a i l u r e  of one or  
more ha tch  covers .  The hatch cwer f a i l u r e  allowed r ap id  and massive 
f looding  of t h e  cargo hold.  

. 

This 

: 

i :  

- 
- 1/ For more d e t a i l e d  information about t h i s  acc iden t ,  read  "Marine 

Accident Report - SS EDMLINTI FITZGERALD Sinking i n  Lake Superior 
November 10, 1975," (NTSB-MAR-78-3). 
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U.S.  Coast Guard Marine Inspec to r s ,  during t h e  win ter  of 1976  and 
t h e  sp r ing  of 1977 ,  and Safe ty  Board personnel ,  during the  summer of 
1977,  observed t h a t  ha tch  covers on some Great Lakes bulk cargo v e s s e l s  
were not  weather t igh t  as requi red  by t h e  Great Lakes Load Line Regulations.  
This nonrveathertight condi t ion  ex is ted  even though the  hatch covers were 
i n  p lace  and t h e  clamps were f a s t ened .  In order  f o r  t h e  hatch covers t o  
be wea the r t igh t ,  t h e  hatch cover clamps must be proper ly  ad jus ted .  
was observed t h a t  many of t h e  hatch cover clamps were not  proper ly  
a d j u s t e d  . 

It 

The i n v e s t i g a t i o n  of t h i s  acc ident  uncovered s e v e r a l  problems 
r e l a t e d  t o  t h e  1973 Great Lakes Load Line Regulations.  
r e q u i r e s  a master t o  be provided wi th  Coast Guard-approved information 
on how t o  load and unload h i s  ves se l ;  however, some information approved 
by t h e  Coast Guard does not  conta in  information on t h e  proper sequence 
for simultaneous loading and d e b a l l a s t i n g  or f o r  unloading and b a l l a s t i n g .  
These sequences a r e  common p r a c t i c e  on the  Great Lakes and need to  be 
included. Furthermore, some Great Lakes bulk cargo v e s s e l s  a r e  not  
covered by 46 CFR 45.105. 
no l e s s  important f o r  these  v e s s e l s .  
should have loading information.  

46 CFR 45.105 

Proper loading and unloading procedures are 
A l l  Great Lakes bulk cargo v e s s e l s  

Since t h e  FITZGERALD and o the r  Great  Lakes bulk cargo v e s s e l s  a r e  
not  requi red  t o  meet any subdiv is ion  o r  damage s t a b i l i t y  s tandards ,  
f looding  of one cargo hold on t h e  FlTZGERALD would have propagated 
throughout a l l  cargo holds and eventua l ly  could have l e d  t o  t h e  s ink ing  
of t h e  vessel. I f  t h e  FITZGERALD had been designed t o  withstand f looding  
of one cargo hold,  t h i s  would have improved the  chances f o r  ves se l  o r  
crew s u r v i v a l .  

No means of de t ec t ing  water in t h e  cargo holds  of the  FITZGERALD 
was provided o the r  than by a v i s u a l  i n spec t ion  of t h e  hold,  nor was 
the re  a means of dewatering t h e  cargo hold i f  f looding  occurred i n  t h e  
forward hold.  
loca ted  a t  t h e  a f t e r  end of t h e  a f te rmost  cargo hold.  Flooding i n  t h e  
forward hold would have caused t r i m  by t h e  bow. By the  time enough 
water had entered t h e  cargo holds  so  the  b i l g e  systems could be used, 
t h e  v e s s e l  a l r eady  might have been i n  danger of s ink ing .  Instruments  t o  
d e t e c t  changes i n  both t r i m  and hee l  would have provided t h e  master wi th  
an e a r l y  i n d i c a t i o n  of  f looding .  

The on ly  s u c t i o n s  f o r  the b i l g e  pumping system were 

No surv ivors  were found, nor was the re  any i n d i c a t i o n  t h a t  t h e  
FITZGERALD's su rv iva l  equipment was used. 
a b i l i t y  t o  su rv ive  f looding  might have permit ted t h e  master time t o  take- 
appropr i a t e  c o r r e c t i v e  measures o r  t o  formulate p lans  t o  e f f e c t  crew 
evacuat ion.  
would have provided a means of a l e r t i n g  shore rescue  u n i t s  of t h e  s e r i o u s  
condi t ion  of t h e  FITZGERALD even i f  t h e  vessel's r a d i o  communications 

Information on t h e  v e s s e l ' s  

A l s o ,  an emergency p o s i t i o n  i n d i c a t i n g  r a d i o  heacon (EPIRB) 
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equipment was not  working. I n  t h a t  s i t u a t i o n ,  t h e  distress s i g n a l  
t ransmi t ted  by an EPIRB would have provided rescue  u n i t s  w i t h  a means of 
l o c a t i n g  t h e  FITZGERALD. I n  case  of unexpected s ink ing ,  t h e  EPIRB would 
have f l o a t e d  f r e e  and  au tomat ica l ly  t ransmi t ted  a distress s i g n a l .  
automatic d i s t r e s s  s i g n a l  would have reduced t h e  search  a rea  and increased 
the  p r o b a b i l i t y  of f ind ing  surv ivors .  

The 

Great  Lakes v e s s e l s  a r e  designed f o r  c e r t a i n  seaway condi t ions  and 
hatch covers  a r e  designed f o r  the  imposed loading .  Because of t h e i r  
r e l a t i v e l y  s h o r t  voyages and the  a v a i l a b i l i t y  of s h e l t e r  o r  pro tec ted  
harbors ,  Great Lakes v e s s e l s  normally can avoid severe  storms and not  
ge t  caught i n  exposed waters a s  d i d  t h e  FITZGERALD. In order  t o  determine 
when a v e s s e l  must seek  s h e l t e r ,  t h e  l i m i t i n g  s e a  s t a t e  f o r  Great Lakes 
cargo v e s s e l s  should be  determined. Af t e r  t h i s  s ea  s t a t e  has been 
determined, procedures should be  e s t ab l i shed  t o  p r o h i b i t  t h e  opera t ion  
of v e s s e l s  i n  sea  s t a t e s  above t h i s  l i m i t i n g  va lue  and these  procedures 
should be enforced. 

The shoa l  waters  near  Michipicoten I s l and  and Caribou I s l a n d ,  a s  
wel l  a s  o ther  l o c a t i o n s  i n  Lake Superior ,  a r e  not  i s o l a t e d  spo t s .  The 
bottom contours  around these  shoa l  a r eas  is usua l ly  gradual  enough t h a t  
the  change of water  depth w i l l  provide adequate warning t h a t  a v e s s e l  is 
approaching a shoa l  a r e a  i f  the  water depth i s  measured with a fathometer.  

A fathometer can be used t o  determine a t r a c k l i n e  made good i n  most 
a r e a s  by comparing a series of  observed depths t o  t h e  charted depths.  
This  determinat ion of a v e s s e l ' s  p o s i t i o n  and progress  would be a s i g n i f i c a n t  
a id  t o  a mariner i n  t h e  event o the r  nav iga t iona l  instruments  f a i l ,  a s  
was t h e  case  on t h e  FITZGERALD. 

The Coast Guard's sur face  search  and rescue c a p a b i l i t y  \?as extremely 
l imi t ed  on November 10 ,  1975.  The only Coast Guard su r face  u n i t  t h a t  
was l a r g e  enough t o  cope with the  weather and sea condi t ions ,  t h a t  was 
not  under r e p a i r ,  and t h a t  was c l o s e  enough t o  respond wi th in  a reasonable  
time, was 300 miles away. Addit ional  su r f ace  search  and rescue u n i t s  on 
t h e  Great Lakes t h a t  a r e  capable of opera t ing  i n  severe  weather condi t ions  
a r e  needed. 

Because t h e  annual i n spec t ions  of Great Lakes bulk  cargo vessels 
were i n  progress ,  t h e  Safe ty  Board submitted four  recommendations t o  t h e  
Coast Guard on March 23, 1978.  
acc ident ,  o ther  recommendations have been developed. 

A s  a r e s u l t  of our i n v e s t i g a t i o n  of t h e  
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Therefore  t h e  Nat ional  Transpor ta t ion  Sa fe ty  Board recommends t h a t  
t h e  U.S. Coast Guard: 

Determine i f  reduct ion  i n  t h e  minimum freeboard requirements 
f o r  Great Lakes v e s s e l s  permit ted by t h e  1969, 1971, and 
1973 amendments t o  46 CFR P a r t  45 inc reases  the  p o t e n t i a l  
f o r  vessel f looding because the  des igns  of weather t igh t  
c losu res  a r e  not  adequate and r e p o r t  t h e  f ind ings .  
(Class  11, P r i o r i t y  Action) (M-78-16) 

I n i t i a t e  a des ign  s tudy  t o  improve the  cu r ren t  weather t igh t  
hatch cover and clamp des igns  used on Great Lakes bulk cargo 
v e s s e l s  wi th  a view toward r equ i r ing  a more e f f e c t i v e  means 
of c losu re  of such f i t t i n g s .  (Class  11, P r i o r i t y  Action) 
(M-78-17) 

Insure  t h a t  t h e  masters  of Great Lakes bulk cargo vessels 
have t h e  loading information requi red  by 46 CFR 45.105, 
inc luding  t h e  proper  sequences f o r  simultaneous loading and 
d e b a l l a s t i n g  or  unloading and b a l l a s t i n g .  (Class 11, 
P r i o r i t y  Action) (M-78-18) 

Require t h a t  t h e  masters  of a l l  Great Lakes cargo vessels 
t h a t  a r e  not  requi red  by 46 CFR 45.105 t o  have loading 
information be provided wi th  such information,  inc luding  
t h e  proper sequence f o r  simultaneous loading and d e b a l l a s t i n g  
o r  unloading and b a l l a s t i n g .  (Class  11, P r i o r i t y  Action) 
(M- 7 8 -1 9) 

Require t h a t  a Great Lakes cargo vesse l  meet a minimum level 
of subdiv is ion  and damage s t a b i l i t y  t o  prevent  the  
foundering of the  v e s s e l  because of f looding  through one 
hatch o r  f looding  because of damage i n  a l imi t ed  a r e a  of t h e  
ves se l .  (Class 11, P r i o r i t y  Action) (M-78-20) 

Require a means of d e t e c t i n g  water i n  the  cargo holds  of a 
Great Lakes v e s s e l  s o  t h a t  her  master w i l l  have an e a r l y  
i n d i c a t i o n  of f looding  and can t ake  any necessary c o r r e c t i v e  
ac t ion .  (Class 11, P r i o r i t y  Action) (M-78-21) 

Amend 46 CFR 56.50-50 t o  r e q u i r e  an e f f e c t i v e  b i l g e  pumping 
system on Great Lakes bulk v e s s e l  s o  t h a t  i f  t h e  v e s s e l  has  
t r i m  by t h e  how and i s  l i s t i n g ,  water can be removed from any 
po r t ion  of  t h e  cargo hold.  (Class  11, P r i o r i t y  Action) 
(M-78-22) 
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Require instruments  i n  t h e  wheelhouse to d e t e c t  changes 
i n  both t r i m  and hee l  on Great Lakes bulk cargo v e s s e l s  
so  t h a t  changes i n  t r i m  and h e e l  caused by t h e  presence 
of water o r  
de t ec t ed .  (Class  11, P r i o r i t y  Action) (M-78-23) 

Require t h a t  the  information suppl ied to t h e  master of 
Great  Lakes cargo vessels on loading and s t a b i l i t y  a l s o  
inc lude  information on t h e  v e s s e l ' s  a b i l i t y  to su rv ive  
f looding  (e .g . ,  t r i m  and hee l  r e s u l t s  a f t e r  assumed 
damage) so  t h a t  the  master can take appropr i a t e  
c o r r e c t i v e  a c t i o n  o r  formula te  t imely p lans  t o  e f f e c t  
crew evacuation. (Class  11, P r i o r i t y  Action) (M-78-24) 

Require t h a t  Great Lakes vessels have emergency pos i t i on  
i n d i c a t i n g  r ad io  beacons (EPIRB's) so  t h a t  v e s s e l s  l o s t  
o r  i n  s e r i o u s  danger can be loca ted  r ap id ly  and 
accu ra t e ly .  (Class 11, P r i o r i t y  Action) (hi-78-25) 

Determine, i n  conjunct ion with t h e  American Bureau of 
Shipping, t h e  l i m i t i n g  sea s t a t e  app l i cab le  to the  des ign  
of Great Lakes bulk cargo v e s s e l s  inc luding  freeboard and 
l o n g i t u d i n a l  s t r eng th ,  and r e p o r t  t h e  f ind ings .  (Class  11, 
P r i o r i t y  Action) (bi-78-26) 

P r o h i b i t  t h e  naviga t ion  of Great Lakes v e s s e l s  i n  wind 
and wave condi t ions  which exceed t h e  l i m i t i n g  sea s t a t e  
used f o r  v e s s e l  design.  (Class 11, P r i o r i t y  Action) 

a change i n  cargo conf igura t ion  can be 

(M-78-27) 

Determine, i n  conjunct ion with the  American Bureau of 
Shipping, t h e  design c r i t e r i a  used t o  determine t h e  
s t r u c t u r a l  adequacy of hatch covers and r e p o r t  t h e  
f ind ings .  Evaluate t h e  design c r i t e r i a  and impose 
more s t r i n g e n t  s tandards  i f  i nd ica t ed .  (Class 11, 
P r i o r i t y  Action) (M-78-28) 

Require t h a t  a l l  Great Lakes bulk cargo v e s s e l s  have a 
fathometer.  (Class 11, P r i o r i t y  Action) (M-78-29) 
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Increase  t h e  s u r f a c e  search  and rescue  c a p a b i l i t y  on 
t h e  Great Lakes during s e v e r e  weather per iods.  
(Class 11, P r i o r i t y  Action) (M-78-30) 

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred 
i n  t h e  above recommendations. 

BY 


