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About. 11:50 a.m., P.s.t . ,  on January  19, 1985, a t r a c t o r  w i t h  two tank  
t r a i l e r s ,  ope ra ted  by Cal  Tank L ines ,  s t r u c k  t h e  c o n c r e t e  median b a r r i e r  o f  
t h e  southbound l a n e s  o f  I n t e r s t a t e  680 on t h e  B e n i c i a - M a r t i n e z  b r i d g e  i n  
B e n i c i a ,  C a l i f o r n i a .  The t r a i l e r s ,  c a r r y i n g  m o l t e n  s u l f u r ,  o v e r t u r n e d  i n t o  
t h e  nor thbound lanes .  One t r a i l e r  was d e s t r o y e d  by  ensu ing  f i r e s ,  and 
t h e  o t h e r  was breached i n  s e v e r a l  p laces .  The m o l t e n  s u l f u r  sp lashed o n t o  
v e h i c l e s  t r a v e l i n g  i n  t h e  nor thbound l a n e s  as w e l l  as o n t o  t h e  roadway and 
i t s  shou lders .  The s u l f u r  was i g n i t e d  by an undetermined source  and burned 
f o r  a p p r o x i m a t e l y  3 hou rs .  The d r i v e r  o f  t h e  t r u c k  and t h e  d r i v e r  o f  one o f  
t h e  v e h i c l e s  i n  t h e  nor thbound l a n e s  d ied ,  and 26 persons  were t a k e n  t o  
l o c a l  h o s p i t a l s ;  3 persons  were admi t ted .  Persons were evacuated f r o m  t h e  
a rea  near  t h e  a c c i d e n t  s i t e ,  and t h e  roadway was c l o s e d  f o r  15 hours.  

F i r e f i g h t e r s  r e p o r t e d  t h a t  when t h e y  a r r i v e d ,  v i s i b i l i t y  was e x t r e m e l y  
p o o r  due t o  a heavy w h i t e  smoke. I n  t h e i r  h a s t e  t o  a t t e n d  t o  t h e  i n j u r e d ,  
and because bys tanders  appeared t o  be s u f f e r i n g  no ill e f f e c t s  f rom t h e  
smoke, t h e  i n i t i a l  responders  c a r r i e d  o u t  rescue  o p e r a t i o n s  w i t h o u t  donning 
any p r o t e c t i v e  b r e a t h i n g  apparatus.  These f i r e f i g h t e r s  l a t e r  were t r e a t e d  
f o r  b r e a t h i n g  d i f f i c u l t i e s  r e l a t e d  t o  vapors  f r o m  t h e  b u r n i n g  m a t e r i a l .  
When t h e  f i r e  c h i e f  a r r i v e d ,  he t r i e d  t o  i d e n t i f y  t h e  ca rgo  by  l o o k i n g  f o r  
p l a c a r d s ,  b u t  t h e r e  were none on t h e  t r a i l e r s .  A f t e r  t h e  i n j u r e d  had been 
s e n t  t o  t h e  h o s p i t a l ,  t h e  f i r e f i g h t e r s  t u r n e d  t h e i r  a t t e n t i o n  t o  d e a l i n g  
w i t h  t h e  m a t e r i a l  s p i l l e d  f r o m  t h e  t r a i l e r s .  F i r e f i g h t e r s ,  now i n  chemica l  
p r o t e c t i v e  s u i t s ,  a t tempted  t o  p l u g  t h e  h o l e s  i n  one o f  t h e  t r a i l e r s  u s i n g  
wooden p lugs ,  b u t  t h e y  were unsuccess fu l  because t h e  m o l t e n  m a t e r i a l  i g n i t e d  
t h e  p l u g s .  A t  t h e  same t ime,  o t h e r  f i r e f i g h t e r s  were h e s i t a n t  t o  a p p l y  
e x t i n g u i s h a n t s  t o  t h e  b u r n i n g  m a t e r i a l  on t h e  ground s i n c e  t h e y  d i d  n o t  know 
what t h e  m a t e r i a l  was. 
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About 1:15 p.m., two f i r e f i g h t e r s  approached t h e  cab o f  t h e  t r u c k  an.'. 
f ound  a w a y b i l l  and o t h e r  papers  on t h e  ground o u t s i d e  t h e  t r a c t o r .  Us ing  
i n f o r m a t i o n  f rom these  papers, t h e  c a r r i e r  was con tac ted ,  and a t  1:30 p.m. 
t h e  m a t e r i a l  was i d e n t i f i e d  as m o l t e n  s u l f u r .  By t h a t  t ime ,  s e v e r a l  
a d d i t i o n a l  persons  had been sen t  t o  t h e  h o s p i t a l  s u f f e r i n g  f rom e i t h e r  
c o n t a c t  burns  due t o  t h e  m o l t e n  s u l f u r  o r  i n h a l a t i o n  o f  i t s  combust ion 
p roduc ts .  Even a f t e r  t h e  f i r e f i g h t e r s  l e a r n e d  t h e  i d e n t i t y  o f  t h e  
m a t e r i a l ,  t h e y  had d i f f i c u l t y  f i n d i n g  i n f o r m a t i o n  on how t o  hand le  t h e  
emergency and how t o  t r e a t  t h o s e  i n j u r e d  i n  t h e  emergency response 
guidebooks t h e y  had a v a i l a b l e .  U l t i m a t e l y ,  t h e  f i r e  c h i e f  f i n a l l y  was a b l e  
t o  f i n d  l i m i t e d  i n f o r m a t i o n  on h a n d l i n g  m o l t e n  s u l f u r  i n  t h e  U.S. Department 
o f  T r a n s p o r t a t i o n ' s  (DOT) 1984 Emergency Response Guidebook. 

The m o l t e n  s u l f u r  was a causa l  f a c t o r  i n  t h e  two deaths  and i n  most o f  
t h e  i n j u r i e s  i n v o l v e d  i n  t h i s  a c c i d e n t .  When f i r e f i g h t e r s  a r r i v e d ,  the 
t r u c k  d r i v e r  was a l i v e ,  b u t  t r a p p e d  i n  t h e  cab o f  h i s  t r u c k .  F i r e f i g h t e r s  
a t tempted  t o  e x t r i c a t e  t h e  d r i v e r  b u t  were f o r c e d  t o  r e t r e a t  due t o  t h e  hea t  
f r o m  t h e  b u r n i n g  s u l f u r .  Sometime a f t e r  11:30 p.m., t h e  d r i v e r ' s  body was 
removed f r o m  t h e  cab o f  t h e  t r u c k :  The c o r o n e r ' s  r e p o r t  l i s t e d  t h e  cause o f  
t h e  d r i v e r ' s  dea th  as " i n h a l a t i o n  o f  f i r e  and smoke w i t h  a s p h y x i a t i o n . "  The 
o t h e r  f a t a l i t y  was sp lashed by  m o l t e n  s u l f u r  as t he  tanks  c l imbed  t h e  
b a r r i e r .  He d i e d  3 days l a t e r  o f  t he rma l  burns .  Many o f  t hose  i n j u r e d  as a 
r e s u l t  o f  t h i s  a c c i d e n t  s u f f e r e d  i r r i t a t i o n  o f  t h e  mucous mmbranes.  S u l f u r  
d i o x i d e ,  a combust ion  p r o d u c t  o f  s u l f u r ,  produces t h i s  e f f e c t .  

Approx ima te l y  6 m i l l i o n  l o n g  t o n s  o f  m o l t e n  s u l f u r  a r e  sh ipped 
d o m e s t i c a l l y  by  highway and r a i l  each y e a r .  S u l f u r ,  i n  a m o l t e n  s t a t e ,  i s  
n o t  l i s t e d  as a r e g u l a t e d  hazardous m a t e r i a l  w i t h i n  T i t l e  49 o f  t h e  Code o f  
Federa l  R e g u l a t i o n s  (49  CFR) n o r  does t h e  Research and S p e c i a l  Programs 
A d m i n i s t r a t i o n  c o n s i d e r  i t  t o  be a r e g u l a t e d  m a t e r i a l .  L/ The U.S. Coast 
Guard, however, l i s t s  i t  as a Grade E combus t ib le  l i q u i d .  S u l f u r ,  i n  a 
s o l i d ,  powdered, o r  cake f o r m  i s  l i s t e d  w i t h i n  49 CFR as a hazardous 
m a t e r i a l ,  s p e c i f i c a l l y  an URM 21 substance. 

From t h e  packag ing  requ i remen ts  s e t  f o r t h  i n  t h e  r e g u l a t i o n s  f o r  
powdered o r  cake s u l f u r ,  t h e  hazards  posed b y  s u l f u r  d u r i n g  t r a n s p o r t a t i o n  
a p p a r e n t l y  a r e  viewed by t h e  DOT as b e i n g  r e l a t e d  t o  t h e  f o r m  i n  wh ich  i t  i s  
t r a n s p o r t e d ,  and n o t  t o  any i n h e r e n t  p r o p e r t i e s  o f  s u l f u r .  The packag ing  
d e s c r i b e d  i n  49 CFR 173.1080 appears t o  b e  des igned t o  p r o t e c t  a g a i n s t  d u s t  
hazards.  However, when s u l f u r  i s  t r a n s p o r t e d  i n  t h e  m o l t e n  s t a t e ,  i .e.,  as 
l i q u i d ,  i t  p r e s e n t s  hazards  t o  p u b l i c  s a f e t y  and h e a l t h ,  as demonst ra ted  b y  
t h i s  acc iden t ,  wh ich  t h e  r e g u l a t i o n s  i n  49 CFR do n o t  address. M a t e r i a l s  
t r a n s p o r t e d  a t  e l e v a t e d  tempera tu res  p r e s e n t  un ique  hazards  t o  t h e  p u b l i c ,  
e s p e c i a l l y  when t r a n s p o r t e d  b y  highway. M o l t e n  m a t e r i a l s  have h i g h  po ten t i a ' l  
f o r  endanger ing  p u b l i c  s a f e t y  and h e a l t h  when r e l e a s e d  d u r i n g  acc iden ts .  

- I/ M o l t e n  s u l f u r  i s  l i s t e d  i n  t h e  O p t i o n a l  Hazardous M a t e r i a l s  t a b l e  i n  49 
CFR 172.102. 
- 2 /  Other  Regu la ted  M a t e r i a l - - a  m a t e r i a l  t h a t  may pose an unreasonab le  risk 
t o  p r o p e r t y  o r  h e a l t h  and s a f e t y  o r  p r o p e r t y  when t r a n s p o r t e d  i n  commerce 
arid does no t  meet any o f  t h e  d e f i n i t i o n s  o f  any o t h e r  haza rd  c l a s s .  



I n  t h e  S a f e t y  Board ' s  r e v i e w  o f  t h e  DOT hazard c l a s s i f i c a t i o n ,  i t  
appears t h a t  m o l t e n  s u l f u r  and perhaps o t h e r  m o l t e n  m a t e r i a l s  shou ld  be 
c l a s s i f i e d  as f lammable s o l i d s .  DOT r e g u l a t i o n s  (49 CFR 173.150) d e f i n e  a 
f lammable  s o l i d  as any " s o l i d  m a t e r i a l  o t h e r  than  one c l a s s e d  as an 
e x p l o s i v e ,  wh ich  under c o n d i t i o n s  n o r m a l l y  i n c i d e n t  t o  t r a n s p o r t a t i o n ,  i s  
l i a b l e  t o  cause f i r e s  t h r o u g h  f r i c t i o n ,  r e t a i n e d  h e a t  f rom m a n u f a c t u r i n g  o r  
p r o c e s s i n s  (emphasis added), o r  wh ich  can be i g n i t e d  r e a d i l y  and when 
i g n i t e d  6urns so v i g o r o u s l y  and p e r s i s t e n t l y  as t o  c r e a t e  a s e r i o u s  
t r a n s p o r t a t i o n  hazard . "  Beyond t h i s  g e n e r a l  statement,  t h e  r e g u l a t i o n s  
p r o v i d e  no t e s t s ,  c r i t e r i a ,  o r  o t h e r  b a s i s  f o r  i d e n t i f y i n g  those  m a t e r i a l s  
wh ich  shou ld  be c l a s s e d  as a f lammable s o l i d .  

Acco rd ing  t o  t h e  U n i t e d  N a t i o n s  (UN) Recommendations o f  t h e  Committee 
o f  E x p e r t s  on t h e  T r a n s p o r t a t i o n  o f  Dangerous Goods, a f lammable s o l i d  i s  a 
m a t e r i a l  t h a t  i s  r e a d i l v  combus t ib le  o r  mav cause o r  c o n t r i b u t e  t o  f i r e  
t h r o u g h  f r i c t i o n .  M o l t e n  s u l f u r  i s  c o n s i d e r e d  t o  be a f lammable s o l i d  b,y 
t h e  UN. When t h e  DOT was ques t i oned  by t h e  S a f e t y  Board about  t h e  i n c l u s i o n  
o f  m o l t e n  s u l f u r  i n  i t s  guidebook, i t  responded t h a t  m o l t e n  s u l f u r  was 
i n c l u d e d  because i t  i s  l i s t e d  by  t h e  UN; however, t h e r e  a r e  o t h e r  m a t e r i a l s  
i n c l u d e d  i n  t h e  UN recommendations t h a t  a r e  n o t  l i s t e d  i n  t h e  DOT guidebook. 
The S a f e t y  Board c o u l d  n o t  de te rm ine  t h e  c r i t e r i a  used b y  t h e  DOT t o  s e l e c t  
m a t e r i a l s  f o r  i n c l u s i o n  i n  i t s  guidebook. S ince  t h e  DOT contends  t h a t  
m o l t e n  s u l f u r  does n o t  pose unreasonab le  hazards t o  p u b l i c  s a f e t y  and 
h e a l t h ,  t h e  Board does n o t  unders tand  why m o l t e n  s u l f u r  was l i s t e d  i n  t h e  
guidebook when s i m i l a r  m a t e r i a l s  were n o t .  

On May 7, 1981, t h e  DOT i s s u e d  an advance n o t i c e  a f  proposed 
ru lemak ing ,  Dacket HM-178 " D e f i n i t i o n  o f  a Flammable S o l i d . "  T h i s  
ru lemak ing  posed t h e  q u e s t i o n  whether  l i q u i d  s u l f u r  and o t h e r  m o l t e n  
m a t e r i a l s  shou ld  be c o n s i d e r e d  f lammable s o l i d s  under one o f  t h e  proposed 
s u b d i v i s i o n s .  Wh i le  none o f  t h e  cammenters agreed t h a t  l i q u i d  s u l f u r  s h o u l d  
be  c l a s s i f i e d  as a f lammable s o l i d ,  a few d i d  suggest t h a t  m o l t e n  m a t e r i a l s  
be r e g u l a t e d  i n  some manner - -e i ther  grouped w i t h  t h e  DRM m a t e r i a l s  o r  
c l a s s e d  s e p a r a t e l y .  To suppor t  t h e i r  o p i n i o n  t h a t  m o l t e n  s u l f u r  shou ld  n o t  
b e  r e g u l a t e d  as a f lammable s o l i d ,  t hose  commenting i n  o p p o s i t i o n  s u b m i t t e d  
a c c i d e n t  h i s t o r i e s  wh ich  i n d i c a t e d  t h e  numbers o f  a c c i d e n t s  and i n j u r i e s  
t h a t  had o c c u r r e d  i n v o l v i n g  shipments o f  s u l f u r  were v e r y  l i m i t e d .  

A l though  a c c i d e n t  h i s t o r i e s  o f  a m a t e r i a l  may a c c e l e r a t e  t h e  need f o r  a 
d e t e r m i n a t i o n ,  t h e  S a f e t y  Board b e l i e v e s  t h a t  a m a t e r i a l ' s  a c c i d e n t  h i s t o r y  
i s  n o t  t h e  s o l e  de te rm inan t .  Indeed, t h e  hazards posed by  a p a r t i c u l a r  
q u a n t i t y  and fo rm o f  a m a t e r i a l  w i t h i n  each t r a n s p o r t a t i o n  env i ronment  
s h o u l d  be t h e  p r i m a r y  bases f o r  t h i s  r e g u l a t o r y  d e c i s i o n .  The DOT has 
r e c o g n i z e d  t h i s  f a c t  r e g a r d i n g  c e r t a i n  m a t e r i a l s  and t r a n s p o r t a t i o n  modes, 
and t h e  S a f e t y  Board u r g e s  t h e  DOT t o  app ly  t h i s  concept  t o  a l l  m a t e r i a l s  i n  
t r a n s p o r t a t i o n  wh ich  a r e  s u b j e c t  t o  i t s  r e g u l a t o r y  a u t h o r i t y .  
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The comments in Docket HM-178 are n o t  limited t o  reasons why molten 
su l fur  s h o u l d  n o t  be a flammable sol id .  Many of those commenting applauded 
the D O T ' S  e f fo r t  t o  provide a precise definit ion of a flammable sol id .  As 
the DOT i t s e l f  pointed o u t  in the preamble t o  the notice,  "The present 
def in i t ion  of flammable so l id  i s  so vague t h a t  many shippers are unable t o  
determine i f  cer ta in  of t h e i r  materials f a l l  within the def ini t ion of t h i s  
hazard class." Nevertheless, a recent Federal Register notice,  50 FR 17599, 
April 29 ,  1985, l i s t ed  Docket HM-178 as a nonpriority docket w i t h  the next 
scheduled action as undetermined. 

Lack of a c lear  and precise def ini t ion has allowed shippers t o  c lass i f  
and then package t h e i r  materials based on economic incentives rather t h a n  o 
sa fe ty  considerations. The Safety Board believes that  precise def ini t ions 
of a l l  classes of materials should be promulgated which include adequate 
c r i t e r i a  and required tes t ing  so tha t  shippers are guided in Pie proper 
haza rd  c lass i f ica t ion  of the materials.  

While the temperature a t  which molten sulfur  i s  transpovted i s  n o t  
suf f ic ien t  t o  ign i te  most combusti%les, i t s  elevated temperature presents a 
hazard nevertheless, as t h i s  accident involving the deaths of 2 persons and 
injury t o  26 others and substantial  property damage demonstrated. The 
Safety Board i s  concerned tha t  there may he other unregulated molten 
materials in the transportation system which also might cause severe 
casual t ies  involving persons, damage t o  property, and major disruption t o  
communities. 

Therefore, the National Transportation Safety Board recommends t h a t  the  
Research and Special Programs Administration: 

Regulate molten su l fur  and, as appropriate, other molten 
materials,  as hazardous materials,  prescribe packaging and 
handling standards, and incorporate information re la t ing  t o  the 
hazards of these materials in to  warning devices and publications 
available t o  emergency responders and others involved in the 
transportation of molten materials.  (Class 11, Pr ior i ty  Action) 

Classify as p r io r i ty  action on the proposed rulemaking in Docket 
HM-178 regarding the def ini t ion of a flammable so l id ,  and 
es tabl ish a timetable f o r  i t s  completion. Include in the f ina l  
ru le  t e s t  requirements and clear ,  objective c r i t e r i a  fo r  shippers 
t o  ident i fy  those materials included in t h i s  hazard c lass .  (Class 
11, Pr ior i ty  Action) (1-85-20) 

BURNETT, Chairman, GOLDMAN, Vice Chairman, and B U R S L E Y ,  Member, 

(1-85-19) 

concurred in these recommendations. 

p& G /' 
By: im Burnett 

Chairman 


