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\ SAFETY RECOMMENDATION(S) 

A t  12:20 p.m., c . s . ~ . ,  on A p r i l  18 ,  1979, a 24-inch n a t u r a l  gas 
t ransmission p i p e l i n e  owned by t h e  Natura l  Gas P i p e l i n e  Company of 
America (gas company) pul led  out  of a compression coupling dur ing  a 
l ine-lowering p r o j e c t  under Iowa S t a t e  Highway 181 i n  a r u r a l  a r e a  near  
Dallas, Iowa. Within seconds,  t h e  n a t u r a l  gas  i g n i t e d  and burned a 900- 
f o o t  by 400-foot area. 
t a l i z e d .  Two cars, a pickup t ruck ,  and a trailer housing cons t ruc t ion  
equipment were destroyed.  A backhoe w a s  p a r t l y  damaged, and windows 
were broken i n  a nearby farmhouse. 

F ive  of t h e  e i g h t  i n j u r e d  workers were hospi- 

The n a t u r a l  gas p i p e l i n e  system, which inc ludes  three lines con- 
s t r u c t e d  p a r a l l e l  t o  each o t h e r  (24, 26, and 36 inches i n  diameter) ,  
extends 980 m i l e s  from West Texas through New Mexico, Oklahoma, Kansas, 
Nebraska, Iowa, and I l l i n o i s ,  and se rves  approximately 1 2  m i l l i o n  
customers. The 24-inch p i p e l i n e ,  t h e  o l d e s t  of t h e  th ree ,  w a s  i n s t a l l e d  
i n  1931 by welding two l eng ths  of p ipe  toge ther  on top of t h e  t rench and 
then j o i n i n g  t h e  double  lengths  of p ipe  i n  t h e  t r ench  wi th  compression 
coupl ings.  There are approximately 51,700 coupl ings on t h i s  l i n e ,  and 
15,135 coupl ings are loca ted  i n  t h e  S t a t e  of Iowa. 

Two days be fo re  t h e  acc iden t ,  in prepa ra t ion  f o r  t h e  l i n e  lowering, 

Crossover va lves  on e i t h e r  
a gas company crew closed mainl ine va lves  which were 8.7 miles a p a r t ,  
thereby i s o l a t i n g  a s e c t i o n  of t h e  p ipe l ine .  
s i d e  of the s e c t i o n  were opened so  t h a t  n a t u r a l  gas could cont inue t o  
flow around t h e  i s o l a t e d  s e c t i o n  without  i n t e r r u p t i n g  customer s e r v i c e  
beyond. The p r e s s u r e  in the i s o l a t e d  s e c t i o n  w a s  then lowered from 635 
p s i g  to 5 p s i g  and w a s  t o  have been monitored while  a c o n t r a c t o r ' s  crew 
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lowered and replaced a segment of t h e  p i p e l i n e  under Iowa S t a t e  Highway 
181. 
s e c t i o n  t o  monitor t h e  pressure ,  apparent ly  was removed sometime before  
the  acc ident .  
monitoring; t h e  o rde r s  were given o r a l l y .  

A pres su re  gauge, which had been i n s t a l l e d  on the i s o l a t e d  l ine  

There were no w r i t t e n  company procedures f o r  t h e  pressure  

The con t r ac to r  exposed t h e  f i r s t  compression coupl ing on t h e  e a s t  
s i d e  of t h e  highway t o  v e r i f y  t h e  l o c a t i o n  of t h e  p i p e l i n e  and the  
coupl ing.  The con t r ac to r  d id  n o t  i n s t a l l  a welded s l e e v e  on t h i s  
coupling because i t  was included i n  t h e  s e c t i o n  t o  be rep laced .  
excavat ion was then b a c k f i l l e d  and a compression coupl ing was uncovered 
80 feet  east of t h e  f i rs t  coupling. 
t h i s  coupl ing t o  r e i n f o r c e  i t  a g a i n s t  p u l l o u t ,  and a t r ench  exposing t h e  
p i p e l i n e  was dug t o  wi th in  10 feet of t h e  f i r s t  coupling. 
bend i n  t h e  p i p e l i n e  was exposed j u s t  west of t h e  second coupl ing.  

The 

A welded sleeve was i n s t a l l e d  on 

A 13-degree 

While t h e  c o n t r a c t o r  w a s  exposing t h e  p i p e l i n e  and welding t h e  
s l e e v e s  on, t h e  gas  company d i d  n o t  monitor t h e  p re s su re ;  t he re fo re ,  t h e  
cons t ruc t ion  crew was unaware t h a t  gas  a t  some p res su re  up t o  a maximum 
of 635 p s i g  had leaked by one of t h e  closed va lves  and had increased  the 
p res su re  i n  t h e  i s o l a t e d  sec t ion .  The p res su re  apparent ly  increased  t o  
a p o i n t  where t h e  ax ia l  f o r c e ,  a c t i n g  on t h e  13-degree p ipe  bend, exceeded 
the  p u l l o u t  r e s i s t a n c e  of t h e  f i r s t  coupling. The 80-foot-long exposed 
s e c t i o n  of 24-inch p ipe  pul led  o u t  of t h e  f i r s t  coupl ing t h a t  had been 
exposed but  n o t  s leeved.  The p u l l o u t  f o r c e  caused t h e  p ipe  t o  rise 
s t ra ight  up i n  t h e  a i r  and then slam down t o  the ground, causing i t  t o  
c r i m p  and f i n a l l y  break i n  the  middle of t h e  80-foot s e c t i o n .  

The gas company's acc iden t  records  ind ica t ed  t h a t  t h i s  24-inch 

Five of t h e  s i x  
p i p e l i n e  had experienced 1 2  previous f a i l u r e s  s i n c e  i t  w a s  cons t ruc ted ;  
9 of t hese  involved compression coupling pu l lou t s .  
f a i l u r e s  t h a t  occurred i n  Iowa were coupling p u l l o u t s .  On March 3,  1979, 
i n  M i l l s  County, Iowa, t h e  24-inch p i p e l i n e  pul led  o u t  of a compression 
coupling where t h e  p i p e l i n e  extended over  a h i l l  (overbend). On March 4, 
1979, i n  Washington County, Iowa, more than 200 miles away, t h e  same 
l i n e  pu l l ed  o u t  of another  compression coupling i n  an overbend. Both 
rup tu res  occurred i n  open f i e l d s , a n d  no i n j u r i e s  were repor t ed .  F ive  of 
t h e  10 coupl ing p u l l o u t s  were loca ted  e i t h e r  a t  a sidebend o r  a t  an 
overbend. The causes  of t h e s e  p u l l o u t s  are s t i l l  under inves t iga t ion .  
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The 26-inch p i p e l i n e  was completed i n  1948, and the 36-inch p i p e l i n e  
was completed i n  1963. 
were welded and, t h e r e f o r e ,  n o t  s u s c e p t i b l e  t o  p u l l o u t  f a i l u r e s .  Over 
t h e  yea r s  the gas  company has  welded s l eeves  over 4,800 compression 
couplings on t h e  24-inch p i p e l i n e  where those  coupl ings were exposed f o r  
va r ious  p r o j e c t s .  
of t h e  p ipe  from the coupling. 

In both  of t h e s e  p i p e l i n e s ,  a l l  of t h e  j o i n t s  

The sleeve welding is done t o  prevent  f u t u r e  p u l l o u t  

Gas t ransmiss ion  p i p e l i n e s  cons t ruc ted  i n  the  1920's and very e a r l y  
These coupl ings 1930's were o f t e n  i n s t a l l e d  wi th  compression couplings.  

were dependable and capable  of ho ld ing  high pressures ;  however, they 
were n e i t h e r  designed f o r  nor  intended t o  r e s t r a i n  l o n g i t u d i n a l  p ipe  
movement. 

Therefore ,  t h e  Nat iona l  Transpor ta t ion  Safety Board recommends t h a t  
t h e  Mate r i a l s  Transpor ta t ion  Bureau of t h e  Department of Transpor ta t ion :  

Coordinate wi th  t h e  appropr i a t e  S t a t e  agencies ,  by f i e l d  
test r e p o r t s  and on-si te  i n spec t ion ,  i n  monitoring t h e  
excavat ion of t h e  compression coupl ings on t h e  24-inch 
t ransmiss ion  p i p e l i n e  t o  i n s u r e  the i n t e g r i t y  of the 
p i p e l i n e .  (Class I, Urgent Action) (P-79-20) 

Coordinate  wi th  t h e  appropr i a t e  S t a t e  agencies  i n  t h e  
monitor ing of t h e  24-inch t ransmiss ion  p i p e l i n e  t o  
determine i f  t h e  problem of compression coupling 
p u l l o u t s  p e r s i s t s .  I n  the  event  of a cont inuing p u l l o u t  
problem, consider  t h e  r educ t ion  of pressure  o r  the 
shutdown, i n  s e c t i o n s  or i n  t o t a l ,  of t h e  p i p e l i n e  u n t i l  
t h e  problem can be  cor rec ted .  (Class  I, Urgent Action) 
(P- 79-21) 

K I N G ,  Chairman, DRIVER, Vice Chairman, McADAMS and GOLDMAN, Members, 
concurred i n  these  recommendations. 


