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A t  12 :02  a . m . ,  c . d . t . ,  on August 4 ,  1978, propane t h a t  had vapor ized  
and spread widely from a ruptured  8-inch l i q u e f i e d  petroleum gas (LPG) 
p i p e l i n e  owned by t h e  Mid-America P i p e l i n e  System (MAPCO)  was i g n i t e d  by 
an unknown source  i n  a ru ra l  a r e a  nea r  Donnel lson,  Iowa. 
f i r e  k i l l e d  two pe r sons  and c r i t i c a l l y  burned three o t h e r s ;  one of t h e  
c r i t i c a l l y  burned persons  l a t e r  d i ed .  
were des t royed ,  and two a d j a c e n t  homes were damaged.11 

The i n t e n s e  

A farmhouse and s i x  o u t b u i l d i n g s  
- 

The r u p t u r e  i n  t h e  p i p e l i n e  was approximately 33  inches long and 
o r i g i n a t e d  on t h e  west s i d e  of the  l i n e .  It  propagated l o n g i t u d i n a l l y  
about 1 7  inches  and then s p i r a l l e d  over  360 degrees  a t  each end and 
s topped.  Close examinat ion of the o u t s i d e  s u r f a c e  showed gouge marks 
a long  and on e i t h e r  s i d e  of t he  f r a c t u r e .  
approximately 7 1 / 2  i nches  l o n g  and 1 / 4  i nch  wide and was loca ted  a long  
t h e  bottom s i d e  of t h e  f r a c t u r e .  The depth  of t h e  gouge was approximately 
0.005 t o  0.007 inch .  Meta l lographic  examinat ion a l s o  i n d i c a t e d  t h a t  t h e  
p i p e  h a d  been dented .  

The most severe gouge w a s  

MAPCO reco rds  and o t h e r  d a t a  showed t h a t  no excava t ion  a c t i v i t i e s  
o t h e r  than  the  lower ing  of t h e  p i p e l i n e  had been undertaken by e i t h e r  
t h e  company or by o t h e r s  a t  t h e  r u p t u r e  a r e a .  Th i s  i n d i c a t e s  t h a t  t h e  
damage was done between t h e  t ime t h e  p i p e  was manufactured and the time 
t h e  p i p e l i n e  was cons t ruc t ed .  Even though t h e  damaged s e c t i o n  was 
r e l a t i v e l y  small  and would have been d i f f i c u l t  t o  d e t e c t  wi th  the naked 
eye ,  t h e  p i p e  was in spec ted  fou r  times. The p i p e  was inspec ted  a t  t h e  
s t e e l  m i l l ,  aga in  when i t  was unloaded and s t o c k p i l e d  nea r  the r igh t -of -  
way, aga in  when i t  was be ing  coa ted ,  and f i n a l l y  when t h e  coa t ing  was 
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be ing  i n s p e c t e d  b e f o r e  t h e  p i p e  was lowered i n t o  t h e  d i t c h .  Although 
t h e  s m a l l  s i z e  of t h e  damage and i t s  l o c a t i o n  toward t h e  bottom of the  
p ipe  would have made d e t e c t i o n  d i f f i c u l t ,  t h e  S a f e t y  Board b e l i e v e s  t h a t  
a c a r e f u l ,  thorough i n s p e c t i o n  of  t h e  p i p e  du r ing  c o n s t r u c t i o n  might 
have revea led  t h e  damage. 

Three months before  t h e  a c c i d e n t ,  W C 0  completed lowering a 

Because of t he  widening of t h e  highway and the dep th  of t h e  
s e c t i o n  of t h e  Farmington l a t e r a l  under Highway 2 a d j a c e n t  t o  t h e  a c c i d e n t  
s i t e .  
d r a i n a g e  d i t c h e s  on each s i d e  of t he  road ,  i t  was necessa ry  t o  lower t h e  
p i p e l i n e  more than 11 f e e t .  I n  o r d e r  t o  o b t a i n  enough s l a c k  i n  t h e  
p i p e l i n e  t o  lower i t  t h i s  much, t h e  company's " r u l e  of thumb" p r a c t i c e  
r e q u i r e d  t h a t  f o r  every f o o t  t h e  8-inch s t e e l  p i p e  w a s  t o  be lowered, a 
35-foot-long s e c t i o n  had t o  be exposed. 

MAX0 and c o n t r a c t o r  pe r sonne l  excavated a t rench  237 f e e t  from t h e  
n o r t h  s i d e  of t h e  highway along t h e  p i p e l i n e .  
f e e t ,  t he  crew l e f t  a column of d i r t  under the  p i p e l i n e  f o r  s u p p o r t .  It  
was l a t e r  determined t h a t  MAPCO had started lowering the  p i p e l i n e  15  
f e e t  from where the  r u p t u r e  occurred and t h e  p i p e  e l e v a t i o n  had changed 
10  f e e t  a long 170 f e e t  of p ipe  from t h a t  p o i n t .  

Approximately eve ry  30 

The crew then c u t  south  a c r o s s  the  highway and dug a t r e n c h  exposing 
the  p i p e l i n e  f o r  ano the r  290 f e e t .  The p i p e l i n e  w a s  then  r e p o r t e d l y  
lowered slowly and allowed t o  fo l low t h e  contour  of t he  t rench .  The 
t r e n c h  was then b a c k f i l l e d  and compacted. A d d i t i o n a l  cas ing  w a s  added 
t o  the  o r i g i n a l  c a s i n g  on t h e  s e c t i o n  of p i p e l i n e  a c r o s s  the  highway 
b e f o r e  b a c k f i l l .  The p i p e l i n e  was not  o p e r a t i n g  a t  t he  time t h e  l i n e  
was lowered; however, i t  d i d  have a s t a t i c  p r e s s u r e  of 200 t o  250 p s i g .  

Therefore ,  t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board recommends t h a t  
t h e  American Petroleum I n s t i t u t e :  

Advise i t s  member companies who o p e r a t e  similar LPG 
p i p e l i n e s  of t h e  importance of c a r e f u l ,  thorough i n s p e c t i o n  
du r ing  p i p e l i n e  c o n s t r u c t i o n  t o  minimize the  inc idence  of 
d e n t s  and gouges which could r e s u l t  i n  similar a c c i d e n t s ,  
and b r i n g  t o  t h e i r  a t t e n t i o n  t h e  need t o  use p rope r  
eng inee r ing  techniques when i t  i s  necessa ry  t o  
r e l o c a t e  or  lower a s e c t i o n  of p i p e l i n e .  (Class  11, P r i o r i t y  
Act ion)  (P-79-7) 

K I N G ,  Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members, 
concurred in t h i s  recommendation. 


