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About 0009, on March 2 4 ,  1989, t h e  U.S. tankship EXXON VALDEZ,  loaded 
t h  about 1,263,000 b a r r e l s  of crude o i l ,  grounded on Bligh Reef in  Pr ince 
l l i a m  Sound, near  Valdez, Alaska. A t  t h e  time of t h e  grounding, t h e  vessel  

was under the  navigat ional  control  of t h e  t h i r d  mate. There were no 
i n j u r i e s ,  b u t  about 258,000 b a r r e l s  of cargo were s p i l l e d  when e i g h t  cargo 
tanks  ruptured ,  r e s u l t i n g  in  ca t a s t roph ic  damage t o  t h e  environment. Damage 
t o  t h e  vessel  was est imated a t  $25 mi l l i on ,  t h e  cos t  of  t h e  l o s t  cargo was 
es t imated  a t  $3.4 m i l l i o n ,  and t h e  c o s t  of t h e  cleanup of t h e  s p i l l e d  o i l  
during 1989 was about $1.85 b i l l i o n . '  

The t .hird mate had probably had very l i t t l e  s l eep  t h e  n ight  before  t h e  
grounding and had worked a stressful, phys ica l ly  demanding day. Since 
d e b a l l a s t i n g  and cargo handling a c t i v i t i e s  were ongoing while  t h e  EXXON 
VALDEZ was a t  t h e  Alyeska te rmina l ,  t h e  t h i r d  mate was un l ike ly  t o  have 
obtained a f u l l  off-watch period of r e s t  when he went t o  bed a t  some time 
a f t e r  0100 on March 23. Also, he may have been c a l l e d  as  e a r l y  as  0520 t o  
r e l i e v e  t h e  second mate. According t o  t h e  second mate, he and t h e  t h i r d  mate 
were covering t h e  ch ief  mate's watch e s s e n t i a l l y  on a 6-hours-on and 
6-hours-off  bas i s .  An unlicensed crewmember r e c a l l e d  seeing the  t h i r d  mate 
on deck dur ing  the f i r s t  half  of the af ternoon 1200-to-1600 watch, and t h e  
t h i r d  mate s t a t e d  t h a t  he d id  work i n  the  afternoon conducting a s a l i n i t y  
t e s t  and t h a t  l a t e r  he re l ieved  t h e  ch ief  mate during supper. The t h i r d  mate 
t e s t i f i e d  t h a t  he had had a nap in  t h e  af ternoon,  b u t  the time t h a t  he would 
have been r e s t i n g  would have been between being on deck during t h e  1200-to- 
1600 watch and r e l i e v i n g  t h e  chief  mate f o r  supper.  

The Sa fe ty  Board concludes t h a t  t h e  t h i r d  mate could have had as  l i t t l e  
as 4 hours s l eep  before  beginning t h e  workday on March 23 and only a 1- t o  
2-hour nap in  t h e  af ternoon.  Thus ,  a t  the  time of t h e  grounding, he could 
have had as  l i t t l e  as  5 o r  6 hours of s l eep  in  t h e  previous 24 hours. 

' F o r  m o r e  d e t a i l e d  i n f o r m a t i o n ,  r e a d  M a r i n e  A c c i d e n t  R e p o r t - - " G r o u n d i n g  
of t h e  U . S .  T a n k s h i p  E X X O N  V A L D E Z  a n  E l i g h  R e e f ,  P r i n c e  W i l l i a m  S o u n d  N e a r  
V a l d e z ,  A l a s k a ,  M a r c h  2 4 ,  1989" ( N T S B I M A R ~ 9 0 1 0 4 ) .  
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Regardless, he had had a p h y s i c a l l y  demanding and s t ress fu ' l  day, and he was 
work ing beyond h i s  normal watch pe r iod .  

Impa i red  t a s k  performance cou ld  no rma l l y  be a n t i c i p a t e d  as a r e s u l t .  o f  
these c o n d i t i o n s  o f  p a r t i a l  s leep l o s s , 2  p a r t i c u l a r l y  s ince  t h e  preceding 
work day had cons is ted  o f  demanding a c t i v i t i e s .  However, t h e  t h i r d  mate's 
n a v i g a t i o n  tasks  f o r  s t a r t i n g  t h e  t u r n  i nvo l ved  n a v i g a t i n g  t h e  EXXON VALDEZ 
i n  a h i g h - r i s k  s i t u a t i o n .  I f  he made t h e  t u r n  t o o  e a r l y ,  t h e  vessel  would 
encounter  t h e  g l a c i a l  i c e  a t  maneuvering speed, p o s s i b l y  r e s u l t i n g  i n  h u l l  
damage. I f  he wa i ted  t o o  l o n g  t o  execute t h e  t u r n ,  t h e  vessel  would ground 
on B l i g h  Reef. Thus, t h e  s i g n i f i c a n c e  o f  t h e  course change and t h e  
a n t i c i p a t i o n  o f  t a k i n g  a c t i o n  should have increased t h e  t h i r d  mate's 
r e s i s t a n c e  t o  d e b i l i t a t i o n  f rom f a t i g u e ,  a t  l e a s t  f o r  t h e  l i m i t e d  p e r i o d  o f  
t i m e  i n ~ o l v e d . ~  Nonetheless, t h e  i n s i d i o u s  na tu re  o f  f a t i g u e  i s  such t h a t  
s leep c o u l d  have overcome him a t  any t i m e  t h a t  he momentar i ly  re ' laxed h i s  
v i g i  1 a r m .  

As usual ,  t h e  c h i e f  mate had been up d u r i n g  most o f  t h e  d e b a l l a s t i n g  and 
l o a d i n g  o f  t h e  vessel  and was i n  need o f  r e s t .  G iv ing  t h e  c h i e f  mate 
r e s p o n s i b i l i t y  f o r  t h e  l o a d i n g  and d i scha rg ing  o f  t.he cargo and/or b a l l a s t  
and hav ing him on d u t y  d u r i n g  a l l  c r i t i c a l  stages o f  these opera t i ons  i s  
w i d e l y  p r a c t i c e d .  The r e s u l t  i s  many hours o f  work f o r  t h e  c h i e f  mate and, 
i n  most cases, t h e  assumption o f  h i s  i n - p o r t  watches by t h e  o t h e r  two mates. 
Thus, on three-mate vessels ,  t h e  o t h e r  two m a t e s  a re  e s s e n t i a l l y  o r  i n  f a c t  
s tand ing  6 hours on watch and 6 hours o f f ,  a schedule t h a t  seldom enables any 
o f f i c e r  t o  acqu i re  adequate r e s t  u n t i l  t h e  vessel  r e t u r n s  t o  sea and can 
resume a th ree-watch  system. Consequently, t h e  f i r s t  p a r t  o f  t h e  voyage, t h e  
t r a n s i t  th rough t h e  p o r t  and o t h e r  con f ined  o r  congested waters ,  i s  l i k e l y  t o  
be conducted by n a v i g a t i o n  watch o f f i c e r s  who are  i n  v a r y i n g  stages o f  
f a t i g u e .  Th is  problem i s  recognized by some masters, who assume t h e  
n a v i g a t i o n  watch u n t i l  one o f  t h e i r  watch o f f i c e r s  has ob ta ined s u f f i c i e n t  
r e s t  t o  assume t h e  watch, bu t  t h i s  i s  no t  t h e  p r a c t i c e  on a l l  three-mate 
vesse ls .  The Sa fe ty  Board be l i eves  t h a t  vessel  ope ra to rs  should be h e l d  
accountable f o r  ensur ing  t h a t  a r e s t e d  o f f i c e r ,  i n  add , i t i on  t o  t h e  master,  i s  
a v a i l a b l e  t o  s tand t h e  n a v i g a t i o n  watch when t h e  vessel  depar ts  f o r  sea. 
T h i s  c o u l d  be achieved by t h e  c o s t l y ,  bu t  s imple,  procedure o f  keeping t h e  
vessel  i n  p o r t  l o n g  enough a f t e r  l o a d i n g  t h e  cargo t o  enable an o f f i c e r  t o  
acqu i re  t h e  needed r e s t .  A lso,  a f o u r t h  deck o f f i c e r  c o u l d  be assigned t o  
t h e  vessel ,  as was t h e  p r a c t i c e  i n  t h e  pas t  on many tanksh ips ,  . including 
those o f  t h e  Exxon Sh ipp ing  Company, o r  a q u a l i f i e d  t .ankship o f f , i c e r  cou ld  be 
t e m p o r a r i l y  assigned t o  assume t h e  c h i e f  mate's watch i n  p o r t .  Furthermore, 
hav ing  an overworked, f a t i g u e d  c h i e f  mate i n  charge o f  cargo  t r a n s f e r  
ope ra t i ons  cou ld  r e s u l t  i n  a c a t a s t r o p h i c  acc iden ta l  r e l e a s e  o f  t h e  cargo 
w h i l e  t h e  vessel  i s  i n  p o r t .  The Sa fe ty  Board a l s o  b e l i e v e s  t h a t  t h e  Coast 
Guard should mon i to r  work ing c o n d i t i o n s  on tanksh ips ,  bo th  domest ic and 

'Holley, D.C. et al., I' E f f e c t s  o f  C i r c a d i a n  R h y t h m  P h a s e  A l t e r a t i o n  
o n  P h y s i o l o g i c a l  a n d  P s y c h o l o g i c a l  V a r i a b l e s :  I m p l i c a t i o n s  t o  P i l o t  
P e r f o r m a n c e . "  N A S A  T e c h n i c a l  M e m o r a n d u m  8 1 2 7 7 ,  M a r c h  1981, p. 1 3 .  

'Johnson, L.C. a n d  N a i t o h ,  P., " T h e  O p e r a t i o n a l  C o n s e q u e n c e s  of S l e e p  
D e p r i v a t i o n  a n d  S l e e p  D e f i c i t , "  A G A R D - A G - 1 9 3 ,  J u n e  1 9 7 4 ,  p. 33. 
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f o r e i g n ,  i n  U.S. p o r t s  t o  ensure t h a t  enough o f f i c e r s  a r e  a v a i l a b l e  i n  p o r t  
t o  l o a d  t h e  vessel  so t h a t  a t  l e a s t  one r e s t e d  deck o f f i c e r  i s  a v a i l a b l e ,  
bes ides t h e  master, t o  t a k e  t h e  vessel  t o  sea. 

What's more, t h e  EXXON VALDEZ was opera ted  w i t h  a reduced crew 
complement. Evidence i n d i c a t e d  that. watchkeeping safeguards on t h e  EXXON 
VALDEZ had been compromised because o f  t h e  manning l e v e l .  The number o f  
un l i censed  crewmembers i n  t h e  deck department was n o t  s u f f i c i e n t  t o  p r o v i d e  
u n i n t e r r u p t e d  l ookou t  c a p a b i l i t y  when o t h e r  r o u t i n e  deck-department d u t i e s  
arose. When one AB was r e q u i r e d  t o  serve as helmsman, t h e  remain ing  ABS on 
d u t y  had t o  cover  a l l  work and l o o k o u t  r e s p o n s i b i l i t i e s  un less  an AB f rom 
another  wat.ch was " tu rned  t o "  on over t ime.  Moreover, when a l o o k o u t  was 
r e q u i r e d  f o r  l o n g  t r a n s i t s  th rough congested waterways, no o t h e r  q u a l i f i e d  
persons on d u t y  were a v a i l a b l e  t o  r e l i e v e  t h a t  crewmember f o r  breaks. As a 
r e s u l t ,  on t h e  EXXON VALDEZ, t h e  l o o k o u t  p o s i t i o n  r o u t i n e l y  went unattended 
when t h e  AB was c a l l e d  f o r  o t h e r  tasks  o r  t o o k  a break. 

The Exxon Seamen's Union o f f i c i a l s  t e s t i f i e d  d u r i n g  d e p o s i t i o n s  t h a t  t h e  
sea passages f o r  vo,yages between Alaska and C a l i f o r n i a  were n o t  l o n g  enough 
f o r  conduct ing  necessary maintenance o r  p e r m i t t i n g  thorough crew r e s t  between 
t h e  around- the-c lock  demands o f  cargo hand l i ng  i n  p o r t .  When t h e  c u r r e n t  
minimum crew requi rements were e s t a b l i s h e d  f o r  t h e  EXXON VALDEZ, t h e  vessel  
had been scheduled f o r  t h e  Valdez-Panamanian t rade .  But  t h a t  t r a d e  was 
d i s c o n t i n u e d  a f t e r  December 1988, and t h e  EXXON VALDEZ then  began o p e r a t i n g  
r e g u l a r l y  between Valdez and p o r t s  i n  C a l i f o r n i a .  The mates on t h e  EXXON 
VALDEZ were u s u a l l y  f a t i g u e d  a f t e r  cargo hand l i ng  opera t i ons  i n  Valdez, and 
t h e  vessel  u s u a l l y  p u t  t o  sea w i t h  a f a t i g u e d  crew. A l though t h e  EXXON 
VALDEZ had cargo h a n d l i n g  automation, t h e  equipment d i d  n o t  e l i m i n a t e  t h e  
need f o r  deck o f f i c e r s  t o  spend many hours on cargo watches. 

Compliance w i t h  Exxon Sh ipp ing  Company procedures t h a t  r e q u i r e  two 
o f f i c e r s  on t h e  b r i d g e  dur ing maneuvering may have p rov ided  s u f f i c i e n t  
sha r ing  o f  t h e  work load t o  p revent  t h e  grounding o f  t h e  EXXON VALDEZ. 
However, t h e  Sa fe ty  Board i s  r e l u c t a n t  t o  endorse t h e  r o u t i n e  use o f  two 
o f f i c e r s ,  who may n o t  have had adequate r e s t ,  as a means o f  o b t a i n i n g  a 
s u f f i c i e n t  number o f  personnel  f o r  a n a v i g a t i o n  watch. The Sa fe ty  Board 
contends t h a t  manning l e v e l s  aboard sh ips  shou ld  i n c o r p o r a t e  r e a l i s t i c  
expec ta t i ons  f o r  human endurance and f a l l i b i l i t i e s  so t h a t  t h e  amount o f  
work r e q u i r e d  f o r  peak per iods ,  such as cargo h a n d l i n g  i n  p o r t  and t a n k  
c l e a n i n g  a t  sea, can be accomplished w i t h o u t  d e b i l i t a t i n g  f a t i g u e .  

The S a f e t y  Board cons iders  t h e  reduced manning p r a c t i c e s  o f  t h e  Exxon 
Sh ipp ing  Company g e n e r a l l y  i n c a u t i o u s  and w i t h o u t  apparent j u s t i f i c a t i o n  f rom 
t h e  s tandpo in t  o f  s a f e t y .  The f i n a n c i a l  advantage d e r i v e d  f rom e l i m i n a t i n g  
o f f i c e r s  and crew f rom each vessel  does n o t  seem t o  j u s t i f y  i n c u r r i n g  t h e  
fo reseeab le  r i s k s  o f  s e r i o u s   accident^.^ Regarding company manning 
p r a c t i c e s  t h a t  r e l a t e d  t o  t h e  EXXON VALDEZ, t h e  Sa fe ty  Board does n o t  b e l i e v e  
t h a t  t h e  Exxon Sh ipp ing  Lompany showed s u f f i c i e n t  r e g a r d  f o r  t h e  known 
d e b i l i t a t i o n s  t h a t  occur  as a r e s u l t  o f  crewmember f a t i g u e .  Furthermore, t h e  
Sa fe ty  Board cou ld  f i n d  no reasonable exp lana t ion  f o r  t h e  f o l l o w i n g :  t h e  
absence o f  company programs t o  ensure t h a t  crewmembers observed 

' T h e  c o s t  o f  c l e a n u p  i s  e x p e c t e d  t o  e x c e e d  $ 2  b i l l i o n .  
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h o u r s - o f - s e r v i c e  r e g u l a t i o n s ;  t h e  l a c k  o f  procedures t o  ensure t h a t  a t  l e a s t  
one r e s t e d  deck o f f i c e r ,  i n  a d d i t i o n  t o  t h e  master, was a v a i l a b l e  f o r  watch 
a t  depar tu re ;  t h e  p r a c t i c e  o f  r a t i n g  a crewmember's performance i n  p a r t  
accord ing  t o  w i l l i n g n e s s  t o  work over t ime,  thus  g i v i n g  an i n c e n t i v e  t o  work 
an excess ive  number o f  hours;  and t h e  i n d i s c r i m i n a t e  i r ic rease i n  work loads  
and standby t i m e  throughout  t h e  f l e e t  be fo re  and a f t e r  t h e  grounding o f  t h e  
EXXON VALDEZ. 

The Exxon a l coho l  p o l i c y  d i r e c t i v e  i n  e f f e c t  d u r i n g  1985 when t h e  master 
underwent t rea tment  i n s t r u c t s  superv isors  t o  r e f e r  t o  t h e  medical  department 
employees whose j o b  performance i s  u n s a t i s f a c t o r y  owing t o  t h e  perce ived use 
o f  a l c o h o l .  I n  t h i s  case, t h e  master 's  superv i so r  was apparen t l y  unaware 
t h a t  t h e  master had an a lcoho l  dependency problem p r i o r  t o  h i s  
h o s p i t a l i z a t i o n .  Upon l e a r n i n g  o f  h i s  dependency problem, h i s  superv i so r ,  
accord ing  t o  Exxon procedures, was supposed t o  have r e f e r r e d  h i s  case t o  t h e  
medical  department.  The personnel documents p rov ided by Exxon showed t h a t  a 
f o l l o w u p  t rea tment  program was recommended by t h e  a t t e n d i n g  p h y s i c i a n  a t  t h e  
h o s p i t a l .  Whi le i t  i s  documented t h a t  t h e  master was g i ven  a 90-day leave o f  
absence, no documents w e r e  p rov ided t o  e s t a b l i s h  t h a t  t h i s  recommended 
o u t p a t i e n t  t rea tmen t  program was fo l l owed  o r  t h a t  h i s  progress was mon i to red  
by management. Nor does t h e  Exxon medical  department appear t o  have 
contac ted  t h e  h o s p i t a l  where he rece ived  i n - p a t i e n t  t rea tment .  The l a c k  of  
records  suggests t h a t  no guidance, adv ice,  o r  i n f o r m a t i o n  was p rov ided by 
Exxon management o r  t h e  Exxon medical  department t o  t h e  master 's  superv i so r .  
Furthermore, no one i n  t h e  Exxon management s t r u c t u r e  seems t o  have consu l ted  
an exper t  on a l coho l i sm about t h e  f o l l o w i n g  issues:  t h e  k i n d  o f  suppor t  t h e  
master would need when he resumed h i s  work, t h e  k i n d  o f  superv i s ion  and 
m o n i t o r i n g  he would need, t h e  chances t h a t  he would resume d r i n k i n g ,  t h e  
s igns  t h a t  migh t  i n d i c a t e  t h a t  he had resumed d r i n k i n g ,  and t h e  k i n d  o f  
assignments he cou ld  per form w i thou t  r i s k i n g  h i s  s o b r i e t y .  The p res iden t  o f  
Exxon Sh ipp ing  Company t e s t i f i e d  t h a t  t h e  master " thought  he was t h e  most 
s c r u t i n i z e d  employee i n  t h e  company." I f  t h i s  s c r u t i n y  d i d  take  p lace,  
w r i t t e n  records  e i t h e r  do no t  e x i s t  rega rd ing  h i s  superv i s ion  and eva lua t i ons  
d u r i n g  t h i s  p e r i o d  o r  t h e  records  have no t  been prov ided,  except one t h a t  was 
c o n s t r u c t e d  f rom memory a f t e r  t h e  grounding. Furthermore, t h e  s o l i t a r y  
na tu re  o f  a master ' s  j o b  i s  no t  conducive t o  mon i to r i ng ;  thus,  v i s i t s  t o  h i s  
vessel  d u r i n g  s h o r t  p o r t  c a l l s  a r e  no t  l i k e l y  t o  have been ve ry  e f f e c t i v e  i n  
de te rm in ing  whether t h e  m a s t e r  was a b s t a i n i n g  f rom a l coho l .  Some personnel  
performance records  (eva lua t i ons )  were unsigned; thus,  t h e i r  a u t h e n t i c i t y  
cou ld  n o t  be es tab l i shed .  I t must be surmised f rom t h e  absence o f  
i n f o r m a t i o n  t h a t  t h e  EXXON management and t h e  medical  department were 
unprepared o r  u n w i l l i n g  t o  deal  w i t h  an a l c o h o l i c  master and made 
i n s u f f i c i e n t  e f f o r t  t o  become in formed o r  knowledgeable r e g a r d i n g  t h e  
problems o f  an a l c o h o l i c  and t h e  r a t e  o f  r e c i d i v i s m  even under t h e  most i d e a l  
c o n d i t i o n s .  As i s  w e l l  known, a c a r e f u l l y  cons t ruc ted  suppor t  system t h a t  
i n c l u d e s  f requen t ,  cont inuous i n t e r a c t i o n  w i t h  t h e  suppor t  system i s  
necessary t o  p revent  an a l c o h o l i c  f rom r e t u r n i n g  t o  a lcoho l  abuse. I n  
c o n t r a s t ,  i t  i s  reasonable t o  assume t h a t  i f  Exxon had a t e c h n i c a l  problem, 
such as  an a u t o p i l o t  f a i l u r e ,  w i t h  one o f  i t s  vessels ,  e i t h e r  t h e  problem 
would be ass igned t o  an exper t  w i t h i n  t h e  Exxon company s t r u c t u r e  or an 
o u t s i d e  c o n s u l t a n t  would be h i r e d  t o  s o l v e  t h e  problem. Cons ider ing  t h e  
t'nvestment Exxon had made i n  t h e  master, t h e  p o t e n t i a l  c o s t  o f  a marine 
acc ident  i n  terms o f  human l o s s  o r  env i ronmenta l  damage as a r e s u l t  o f  hav ing 
an a l c o h o l - i m p a i r e d  master, arid t h e  l a c k  o f  o v e r s i g h t  documentation, it can 

i 
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be concluded that the Exxon corporate management demonstrated inadequate 
knowledge of and concern about the seriousness of having an alcohol -impaired 
master. The Safety Board concludes that Exxon should have removed the master 
from seagoing employment until there was ample proof that he had his alcohol 
problem under control. 

Therefore, the National Transportation Safety Board recommends that the 
Exxon Shipping Company: 

Eliminate personnel policies, including performance 
appraisal criteria, that encourage marine employees to 
work long hours without concern for debilitating fatigue 
and commensurate reduction in safety of vessel 
operations. (Class 11, Priority Action) (M-90-26) 

Implement manning policies that prevent excessive1.y long 
working hours for crewmembers during cargo handling 
operations. (Class 11, Pri0rit.y Action) (M-90-27) 

Institute a written po1ic.y forbidding deck officers to 
share navigation and cargo watch duties on a 6-haurs-on, 
6-hours-off basis, except in emergencies. (Class 11, 
Priorit.y Action) (M-90-28) 

Require that two licensed watch officers be present to 
conn and navigate vessels in Prince William Sound. 
(Class 11, Priority Action) (M-90-29) 

Imp1 ement an alcohol/drug program for seagoing employees 
that prevents such personnel from ret.urning to sea until 
their alcohol/drug dependency problem is under control 
(Class 11, Priority Action) (M-90-30) 

Train persons who monitor the alcohol/drug rehabilitation 
program in the recognition o f  recidivism after treatment, 
in the utilization of appropriate professional referrals, 
and in the interpersonal skills necessary for competent 
rehabilitation supervision. (Class 11, Priority Action) 
(M-90-31) 

Also, the Safety Board issued Safety Recommendations M-90-32 through -43 
to the U.S. Coast Guard; M-90-44 through -47 to the Environmental Protection 
Agency; M-90-48 and -49 to the Alaska Regional Response Team; M-90-50 through 
52 to the State of Alaska; M-90-53 through -58 to the Alyeska Pipeline 
Service Company; and M-89-59 to the U.S. Geological Survey. The Safety Board 
also reiterated Safety Recommendation M-88-1 to the U.S. Coast Guard and 
Safety Recommendations 1-89-1 through -12 to the Department of 
Transportation. 

The National Transportation Safety Board is an independent Federal 
agency with the statutory respansibil ity "to promote transportation safety by 
conducting independent accident investigations and by formulating safety 
improvement recommendations" (Public Law 93-633)" The Safety Board is 
vitally interested in any action taken as a result of its safety 
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recommendations. Therefore, it would appreciate a response from you 
regarding action taken or contemplated with respect to the recommendations 
in this letter. Please refer to Safety Recommendations M-90-26 through -31 
in your reply. 

KOLSTAO, Chairman, COUGHLIN, Vice Chairman, and LAUBER and BURNETT, 
Members, concurred in these recommendations. 

Chairman 


