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1 SAFETY RECOMMENDAT ION (SI 

1-76-5 through 1-76-6 -- 

A t  4:20 p.m. on Apri l  29, 1975, a Sur t igas ,  S.A., t r ac to r - t ank-  
s e m i t r a i l e r  westbound on U.S. Route 277 near Eagle Pass,  Texas, swerved t o  
avoid an automobile ahead which was slowing f o r  a tu rn .  
t ra i le r  separated from t h e  t r a c t o r ,  s t ruck  a concrete  headwall, and rup- 
tu red ;  vaporized LPG was re leased .  
t royed a bui ld ing  and 51 v e h i c l e s "  
were burned and 16 persons,  including t h e  t ruckdr ive r ,  were k i l l e d .  

The tank-semi- 

The ensuing f i r e  and explosion des- 
The 51 persons who were i n  t h e  a r e a  

, 

The National Transportat ion Sa fe ty  Board determines t h a t  t h e  probable 
cause of t h i s  accident  was t h e  evasive ac t ion  taken by t h e  t ruckdr ive r  t o  
avoid a slowing veh ic l e  i n  h i s  pa th  of t r a v e l .  
and i n j u r i e s  t o  persons i n  t h e  v i c i n i t y  was t h e  explosive f o r c e  and f i re ,  
from which they  had no time t o  escape. 
explosive f o r c e  and f i re  was caused by t h e  gross  rupture  of t h e  tank. 

The cause o f  t h e  fa ta l i t ies  . 

The rap id  development of t h e  

This  i s  t h e  worst highway acc ident  which involved hazardous materials 
t h a t  t h e  Sa fe ty  Board has inves t iga t ed .  
because such a ca tas t rophe ,  though r a r e ,  can happen again whenever a loaded 
bulk LPG cargo tank  ruptures  i n  an acc ident .  

The Safe ty  Board i s  concerned 

In t h i s  acc ident ,  t h e  pressur ized  l i que f i ed  form and t h e  l a r g e  
q u a n t i t y  of hazardous material being t ranspor ted  were what caused t h e  
acc ident  t o  be so severe .  The form i n  which t h e  LPG was being trans- 
ported increased t h e  s e v e r i t y  of t h e  acc ident  because t h e  p re s su re  o f  t h e  
compressed LPG provided a por t ion  of t h e  energy needed t o  produce t h e  
abrupt ,  massive breakup of the cargo tank after i t  was p ie rced .  
p re s su re  a l s o  cont r ibu ted  t o  t h e  rocke t ing  of t h e  t a n k  p a r t s  af ter  they  
separa ted  and t o  t h e  r ap id  vapor iza t ion  and d ispers ion  o f  LPG re leased  
from t h e  tank. 

The 

The l a r g e  q u a n t i t y  of LPG vaporized so  r ap id ly  and t h e  vapor  loud 
engulfed t h e  a r e a  so quick ly  t h a t  t h e  victims were unable t o  respnnr! t- 
LIIC hdzard of t h e  LPG when the  vapor cloud ign i t ed  moments af ter  t h e  crash.  Ll. - 
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The s i z e  of t h e  endangered a r e a  was determined by t h e  q u a a t i t y  o f  LPG 
ab rup t ly  r e l eased  from the  broken tank. 

The amount of harm which may occur i f  a bulk LPG tank breaks up i n  
f u t u r e  acc idents  could be reduced i n  seve ra l  ways. The s i z e  o f  t h e  area 
endangered by the  vapors and subsequent f i r e s  can be reduced by reducing 
t h e  q u a n t i t y  i n  t h e  conta iner .  For example, had the  LPG shipment been 
packaged i n  smaller  conta iners ,  such as cy l inders ,  it is u n l i k e l y  t h a t  any 
f a t a l  i n j u r i e s  would have occurred. 
harm i s  t o  l i m i t  t h e  r a t e  a t  which t h e  cargo tank breaks a p a r t  o r  t h e  
rate at  which the  contents  are r e l eased  and dispersed.  For example, i f  
LPG were t ranspor ted  i n  s e l f - r e f r i g e r a t e d  form a t  ambient pressures ,  i n  
tanks  s i m i l a r  t o  cryogenic cargo tanks ,  t he  tanks would not  break a p a r t  as 
r e a d i l y  and t h e  rate at  which t h e  contents  escape and d i spe r se  would be 
reduced. 
t ime t o  diagnose and r e a c t  t o  t h e  t h r e a t  o f  d i spers ing  LPG i n  acc idents ;  
t h i s  should reduce the  number of c a s u a l t i e s  i n  f u t u r e  acc idents .  

Another way t o  reduce t h e  amount of 

Such modif icat ions could provide p o t e n t i a l  v ic t ims  with s u f f i c i e n t  

We recognize t h a t  t he  LPG supply and d i s t r i b u t i o n  system i s  complex, 
and is geared t o  a s p e c i f i c  shipment form and t o  present  shipment sizes. 
Once such a complex, mature system i s  i n  ex is tence ,  oppor tun i t i e s  f o r  
s i g n i f i c a n t  changes i n  e s t ab l i shed  r i s k  l e v e l s  diminish,  and change 

?comes inc reas ing ly  d i f f i c u l t .  However, t h i s  accident  demonstrates 
..hat persons involved i n  f u t u r e  acc idents  of t h i s  kind need a b e t t e r  
chance t o  survive.  
explored f u l l y ,  poss ib ly  because t h e  problem of inf luenc ing  t h e  behavior 
o f  pressur ized  l i que f i ed  flammable gases  re leased  from broken tanks 
has  not  been defined p r e c i s e l y  i n  engineering terms. 
t echn ica l  method can be found t o  give p o t e n t i a l  vict ims more time f o r  
s u r v i v a l ,  a reduct ion i n  t h e  r i s k s  of bulk LPG t r anspor t a t ion  w i l l  
depend on o t h e r  improvements. With t h e  p o t e n t i a l  increase  i n  t h e  s ize  
o f  new LPG cargo tanks under laws which permit increased g ross  veh ic l e  
weights,  t h e  need t o  search f o r  methods t o  cont ro l  t h e  e f f e c t s  o f  LPG 
behavior i n  acc idents  becomes increas ingly  urgent .  

Tehnical methods t o  accomplish t h i s  have not  been 

U n t i l  a f e a s i b l e  

During t h e  inves t iga t ion  of t h i s  acc ident ,  severa l  v i o l a t i o n s  of 
t h e  Federal  s a f e t y  r egu la t ions  were brought t o  the  Safe ty  Board's at ten- 
t i o n .  There is no evidence t o  suggest t h a t  f u l l  compliance with a l l  
app l i cab le  s a f e t y  r egu la t ions  would have changed t h e  outcome of t h i s  
s p e c i f i c  acc ident  sequence. However, v i o l a t i o n s  can inc rease  t h e  r i s k  
o f  f u t u r e  ca tas t r sphes  Therefore ,  t hese  v i o l a t i o n s  mer i t  a t t e n t i o n .  

The Federal  enforcement staff was no t  aware of t he  Sur t igas  opera t ions  
before  t h e  acc ident .  
o f  t h e  enforcement s t a f f ,  t h e  broad scope of t h e  t rucking opera t ions  under 
i t s  j u r i s d i c t i o n s ,  and t h e  methods p re sen t ly  used t o  i d e n t i f y  bulk LPG 
Tarriers f o r  compliance insp-Ytiop- , 

This is understandable,  considering t h e  small  size 

F e s e  circumstances sugg.;st ,.L~L . 
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approaches t o  i d e n t i f y  c a r r i e r s  which t r a n s p o r t  hazardous materials are 
requi red  t o  enhance s a f e t y .  

One p o s s i b i l i t y  would be t o  requi re  the  r e g i s t r a t i o n  o f  persons 
t r anspor t ing  LPG i n  bulk by highway. 
provided i n  Sect ion 106 of t h e  Hazardous Mater ia l s  Transpor ta t ion  Act of 
1974. Implementation of t h i s  a u t h o r i t y  would be expected t o  improve t h e  
l eve l  of compliance f o r  s eve ra l  reasons.  
operate  a t  n e a r l y  the  same l eve l  of compliance, because t h e  enforcement 
personnel could conduct a more e f f e c t i v e  compliance in spec t ion  program. 
The r i s k  of l o s ing  s a f e t y  r e g i s t r a t i o n s  would be a s t rong  incen t ive  t o  
achieve a good compliance record.  The s a f e t y  record of r e g i s t e r e d  carriers 
could be r e a d i l y  i d e n t i f i e d ,  and appropr ia te  ac t ion  i n i t i a t e d  by management 
or  compliance inspec tors .  

Authority t o  r e q u i r e  r e g i s t r a t i o n  i s  

For example, a l l  c a r r i e r s  would 

The Safe ty  Board i s  aware of no s p e c i f i c  p l ans  t o  implement Sect ion 
106 r e g i s t r a t i o n  requirements f o r  bulk LPG c a r r i e r s .  
c a s u a l t i e s  poss ib l e  i n  a s i n g l e  bulk LPG veh ic l e  acc ident  and t h e  need f o r  
a high l eve l  of compliance with s a f e t y  r egu la t ions  t o  keep t h e s e  r i s k s  
as low a s  poss ib l e  i n d i c a t e  t h a t  such a s a f e t y  r e g i s t r a t i o n  program would 
be worth i t s  c o s t s .  

Therefore,  t he  National Transportat ion Sa fe ty  Board recommends t h a t  

The l a r g e  number of 

t he  Secre ta ry  of Transpor ta t ion :  

1. I n i t i a t e  a research  program t o  i d e n t i f y  new approaches 
t o  reduce t h e  h j u r i e s  and damages caused by t h e  dangerous 

'F...?;,,. !. behavior of pressur ized ,  l i que f i ed  flammable gases  r e l eased  
') 3 from breached tanks on bulk t r anspor t  veh ic l e s .  (1-76-5) .- 

(Class 11, P r i o r i t y  Followup) 

2 .  
statements  authorized by Sect ion 106(b) of t h e  Hazardous 
Mater ia l s  Transpor ta t ion  Act of persons t r a n s p o r t i n g  bulk 
shkpments of pressur ized ,  l i que f i ed  petroleum gases i n  a 

property damage i n  t r anspor t a t ion  acc idents .  
(Class 11, P r i o r i t y  Followup) 

TODD, Chairman, McADAMS, HOGUE, BURGESS, and Haley, Members, concurred 

Es tab l i sh  a r egu la t ion  t o  r equ i r e  t h e  s a f e t y  r e g i s t r a t i o n  

7- / , /  
J- / ( 1 %  form and q u a n t i t y  capable of causing widespread i n j u r y  and 

(1-76-6) 

i n  t h e  above recommendations. 

BY: Webster B.  Todd, Jr. Y 
Chairman 
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