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About 5:15 a.m. loca l  time on December 28, 1988, t h e  d r i v e r  of a 
t r a c t o r - s e m i t r a i l e r  operated by Virg in ia  Chemical Company, Inc. (Virg in ia  
Chemical) of Portsmouth, Virg in ia ,  was off- loading s u l f u r  d ioxide  i n t o  a 
s to rage  tank  a t  Bear Is1 and Paper Company (Bear Is1 ar#d) i n  Ashland, Virg in ia ,  
when a n ipple  i n  t h e  MC-331 cargo tank 's  discharge system cracked and f a i l e d .  
The f a i l u r e  r e su l t ed  in t h e  unintent ional  r e l e a s e  of 40,900 pounds of  s u l f u r  
dioxide,  a nonflammable gas.'  The d r i v e r  attempted t o  escape t h e  vapor cloud 
but was overcome by t h e  highly t o x i c  gas and suf fered  f a t a l  i n j u r i e s ;  14 
o t h e r  ind iv idua l s  were taken t o  t h e  hospi ta l  f o r  t reatment  and were re leased .  

The d r i v e r  was alone when he began of f - loading  t h e  s u l f u r  d ioxide .  He 
had not removed t h e  emergency breathing apparatus from t h e  veh ic l e  and placed 
i t  upwind before he began of f - loading ,  a s  required by Virg in ia  Chemical. The 
apparatus was found l a t e r ,  wit9 t h e  face  mask missing, i n  a s to rage  
compartment of  t h e  vehic le .  Within an hour a f t e r  t h e  of f - loading  began, t h e  
s t a i n l e s s  s t e e l  n ipple  on t h e  output  por t  of t h e  cargo t ank ' s  l i q u i d  
discharge pump .:rwked and began t o  r e l e a s e  l i q u i d  s u l f u r  d ioxide ,  which 
immediately turned t o  vapor. A t  t h i s  po in t ,  t h e  only method of  s topping t h e  
flow of  sulfur d ioxide  was t o  c l o s e  t h e  in t e rna l  shu t -o f f  valve.  The control  
f o r  t h i s  valve was loca ted  i n  t h e  same ccmpartment as  t h e  f a i l e d  pump nipple ,  
and t h a t  compartment was f i l l e d  with t o x i c  gas .  There were no remote shut -  
o f f  devices f o r  t h e  In terna l  v a l w  on t h e  cargo tank.  The d r i v e r  ran away 
from t h e  veh ic l e ,  but he had no emergency breathing apparatus a v a i l a b l e  and 
was overcome by t h e  escaping s u l f u r  dioxide.  

A Bear Is land employee saw t h d  dr iver  stumbling toward him, c a l l i n g ,  
ges tur ing  f o r  help,  and eventua l ly  f a l l i n g .  The employee a l s o  saw a white  
cloud of vapor coming from t h e  bottom of the  cargo tank.  He and another 
employee donned a i r  packs,  p u l l e d  the d r i v e r  ou t  of the contaminated area, 
and performed CPR u n t i l  f i r e  and rescue personnel a r r ived .  

' R S P A  D o c k e t  H M - 1 8 1  h a s  p r o p o s e d  r e c l a s s i f y i n g  s u l f u r  d i o x i d e  a s  a  

p o i s o n o u s  gas. 



The pos tacc ident  i nves t iga t ion  revealed t h a t  t h e  cargo tank ' s  d ischarge  
system had been modified from t h e  manufacturer 's design,  which r e s u l t e d  i n  an 
increase  i n  t h e  length and weight of unsupported piping.  The v ib ra t ion  of 
t h i s  piping during t r anspor t a t ion  and of f - loading  e s t ab l i shed  c y c l i c  loading 
on t h e  n ipple .  Fa i lure  ana lys i s  by Safety Board l abora to ry  personnel 
revealed t h a t  t h e  n ipple  f a i l e d  because of  b i l a t e r a l  c y c l i c  f a t i g u e .  Shor t ly
a f t e r  t h e  acc iden t ,  Vi rg in ia  Chemical was taken over by Hoechst Celanese 
Corporation (Hoechst),  and t h e  use of  t h i s  type o f  d ischarge  system was 
discontinued.  Current ly,  each of Hoechst's MC-331 cargo tanks  has a remote 
shu t -o f f  device a t  t h e  f r o n t  and back of  the vehic le .  Hoechst has a l s o  
e s t ab l i shed  d e t a i l e d  t r a i n i n g  programs f o r  handling emergencies involving 
hazardous ma te r i a l s .  

Federal r egu la t ions  r equ i re  a l l  piping on MC-331 cargo t anks  t o  be 
pro tec ted  from damage r e s u l t i n g  from v ib ra t ion ,  when manufactured. Federal 
r egu la t ions  a l s o  r equ i re  remotely con t ro l l ed  in t e rpa l  shut -of f  valves 
f o r  MC-331 cargo tanks ,  but only f o r  those tanks  t r anspor t ing  a flammable 
1 iqu id ,  flammable compressed gas,  hydrogen ch lo r ide  ( r e f r i g e r a t e d  1 i q u i d ) ,  o r  
anhydrous a m m ~ n i a . ~  MC-331 cargo tanks a re  not required t o  have remote shut -  
o f f  devices when they a r e  t r anspor t ing  s u l f u r  d ioxide  and o t h e r  commonly 
t ranspor ted  hazardous mater ia l s .  In t h i s  acc ident ,  t h e  t o x i c  vapor from 
s u l f u r  d ioxide  and t h e  l ack  of access ib l e  and adequate s a f e t y  equipment 
1 imited t h e  d r i v e r  from reaching t h e  shut -of f  control  f o r  t h e  i n t e r n a l  valve. 
Had he been ab le  t o  s top  t h e  discharge of  t h e  product a t  a l oca t ion  away from 
t h e  leak ,  he may have escaped f a t a l  i n ju ry .  

Remote shut -of f  devices a r e  required on a l l  MC-306, MC-307, and MC-312 
cargo tanks  (and previously authorized models of t h e  same type  of cargo 
tanks)  when used t o  t r anspor t  any hazardous ma te r i a l s .  The MC-338 cargo 
tanks (used t o  t r a n s p o r t  cryogenic ma te r i a l s )  must have remotely con t ro l l ed  
in t e rna l  shu t -o f f  valves only when used t o  t r a n s p o r t  flammable lad ing .  
(According t o  major t r a n s p o r t e r s  and sh ippers ,  most, i f  not a l l ,  MC-338 
cargo tanks  a r e  already equipped with remotely con t ro l l ed  i n t e r n a l  shut -of f  
va lves . )  The Safe ty  Board be l ieves  t h a t  whenever t h e r e  i s  an emergency 
involving t h e  t r a n s f e r  of a hazardous material  from a cargo tank,  an opera tor  
must have t h e  a b i l i t y  t o  s top  t h e  flow of product from t h e  cargo t ank  through 
t h e  d ischarge  system t o  minimize t h r e a t s  t o  publ ic  s a f e t y .  However, when a 
f a i l u r e  occurs  i n  t h e  v i c i n i t y  of t h e  cargo tank ' s  opera t ing  c o n t r o l s ,  t h e  
ope ra to r  may be prevented from stopping t h e  discharge of t h e  hazardous 
material  from t h e  cargo tank. 

Current ly ,  only MC-331 cargo tanks (and i t s  predecessors)  and poss ib ly  
some MC-338 cargo tanks  a re  not  equipped with remote shut -of f  va lves .  The 
Safety Board i s  concerned t h a t  t hese  cargo tanks ,  which a r e  used t o  t r anspor t  
hazardous ma te r i a l s ,  a r e  not  equipped with remote shut -of f  devices  and 
believes t h a t  the regulations should be amended t o  r e q u i r e  the i n s t a l l a t i o n  
of remote shut-off valves on a l l  cargo tanks used t o  transport hazardous 
materials. 
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Therefore, the National Transportation Safety Board recommends that the 

Research and Special Programs Administration: 


Require controls for internal shut-off valves for the discharge 

system to be installed at remote locations on all newly constructed 
and currently authorized Department of Transportation specification 
cargo tanks that are used for the transportation of any hazardous 
materials. (Class 11, Priority Action) (H-90-91) 

KOLSTAD, Chairman, COUGHLIN, Vice Chairman, and LAUBER, BURNETT, and 

HART, Members, concurred in tJS-mXommendat i on. 


: 	James L. Kolstad 
Chairman 


