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On March 13, 1990, the Texas Eastern Products Pipeline Company (TEPPCO) 
line P-41, an 8-inch-diameter liquid propane pipeline, ruptured within a 
pipeline casing beneath County Road 43 (CR 43) near the Village of North 
Blenheim, New York. Liquid propane gas escaped from the ends of the casing, 
vaporized, and formed a white, heavier-than-air gas cloud. The gas cloud 
flowed downhill along CR 43 until it entered North Blenheim and ignited. The 
fire quickly consumed the propane vapor and flashed back to the pipeline 
rupture. Two people were killed, seven persons injured, and more than $4 
million in property damage and other costs resulted.' 

The TEPPCO does not have a program to identif,y individual employee 
needs for initial or recurrent training. The TEPPCO's management failed to 
recognize the need to provide progressive technical training to supplement 
its employees' operational experience. In this accident, the TEPPCO 
misplaced its reliance on experience because the maintenance supervisor, with 
more than 20 years experience, had never performed the type of work required 
and had never seen the TEPPCO's written procedures for clearing casings, even 
if the usefulness of the procedures was limited. 

The control point operator's (CPO's) actions were also insufficient, 
which brings the adequacy of the TEPPCO's training for CPOs into question. 
The maintenance supervisor notified the CPO on duty of the work to be 
performed at CR 43, including the moving of the pipe. Had the CPO been 
trained on the TEPPCO procedure No. 70, he likely would have questioned the 
maintenance supervisor about performing such work without first isolating the 
pipe section and requesting a reduction in pressure. In addition, on the day 
of the accident when the resident's call alerted the CPO then on duty about 
the possibility of a rupture, that CPO did not effectively use available 
operating data within the supervisory control and data acquisition (SCADA) 
system to determine if the pressure was dropping. 

' F o r  m o r e  d e t a i l e d  i n f o r m a t i o n ,  r e a d  P i p e t i n e  A c c i d e n t  R e p o r t - - " P r o p a n e  
P i p e l i n e  R u p t u r e  a n d  F i r e ,  T e x a s  E a s t e r n  P r o d u c t s  P i p e l i n e  C o m p a n y ,  N o r t h  
B l e n h e i m ,  N e w  Y o r k ,  M a r c h  1 3 ,  1 9 9 0 "  ( N T S B / P A R - 9 1 / 0 1 ) .  
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The TEPPCO’s management b e l i e v e d  t h a t  t h e  maintenance s u p e r v i s o r ’ s  
t r a i n i n g  was adequate because he had a t tended  54 t r a i n i n g  sess ions  i n  t h e  
p r e v i o u s  4 years .  However, he had no exper ience i n  t h e  work he per fo rmed on 
February  20-21, 1990; he had min ima l  t r a i n i n g  on a p p l i c a b l e  Federal  
r e g u l a t i o n s ;  and he had no t r a i n i n g  on TEPPCO’s procedures  f o r  c l e a r i n g  
c a s i n g  s h o r t s .  L ikewise ,  management b e l i e v e d  t h a t  t h e  CPO’s t r a i n i n g  was 
adequate. However, t h i s  t r a i n i n g  d i d  n o t  i n c l u d e  e i t h e r  i n f o r m a t i o n  on 
Federa l  r e g u l a t i o n s  o r  on t h e  TEPPCO procedures  t h a t  r e q u i r e d  p i p e l i n e  
segments t o  be i s o l a t e d  and p ressu re  reduced b e f o r e  work beg ins .  Also,  i t  
d i d  n o t  adequate ly  p repare  t h e  CPO t o  use t h e  SCADA system computer 
c a p a b i l i t i e s  t o  i d e n t i f y  abnormal o p e r a t i n g  c o n d i t i o n s .  

The TEPPLO procedure No. 70 on r e p a i r s  t o  p i p e l i n e s  i n c l u d e d  t h e  
Federa l  requ i rement  f o r  l o w e r i n g  t h e  p ressu re  i n  t h e  l i n e  s e c t i o n  t o  be 
moved, and i n  a d d i t i o n ,  i t  r e q u i r e d  t h a t  t h e  l i n e  s e c t i o n  be i s o l a t e d  b e f o r e  
movement. However, i t  d i d  n o t  i n c l u d e  t h e  Federa l  requ i rement  f o r  p r o t e c t i n g  
t h e  p u b l i c ,  by adequate warn ing  t o  evacuate, f rom t h e  hazards o f  moving 
h i g h l y  v o l a t i l e  l i q u i d  (HVL) p i p e l i n e s .  A d d i t i o n a l l y ,  n e i t h e r  t h i s  p rocedure  
n o r  t h e  Federa l  r e g u l a t i o n s  c o n t a i n  guidance o r  c r i t e r i a  on t h e  e x t e n t  t h a t  a 
p i p e  o f  s p e c i f i c  s t r e n g t h ,  grade, d iameter ,  and w a l l  t h i c k n e s s  t h a t  c o n t a i n s  
hazardous p r o d u c t s  may be s a f e l y  moved, n o r  do t h e  procedure  and r e g u l a t i o n s  
r e q u i r e  t h a t  t h i s  i n f o r m a t i o n  t o  be c a l c u l a t e d  b e f o r e  movement. A l though t h e  
p i p e  d i d  n o t  f a i l  d u r i n g  i t s  movement, a d d i t i o n a l  e l e v a t i o n  by  j a c k i n g  
p r o b a b l y  would have caused a f a i l u r e .  F o r t u n a t e l y ,  t h e  TEPPCO s u p e r v i s o r  
a t t a i n e d  t h e  c lea rance  he needed between t h e  p i p e  and i t s  c a s i n g  b e f o r e  t h e  
p i p e  f a i l e d .  T h i s  was a f o r t u i t o u s  event r a t h e r  t h a n  t h e  r e s u l t  o f  a p ruden t  
judgment. 

T h i s  a c c i d e n t  shows t h a t  t h e  s t r e s s  l i m i t s  can be e a s i l y  exceeded 
d u r i n g  r e p a i r s .  I t  underscores t h e  need f o r  ope ra to rs  t o  make s i t e  s p e c i f i c  
s t r e s s  c a l c u l a t i o n s  r e l a t i v e  t o  t h e  p i p e  t o  de termine how t o  move i t  s a f e l y .  
Because o f  t h e  l ow  f r a c t u r e  toughness o f  most p i p e  s t e e l ,  p i p e s  a re  most 
s u s c e p t i b l e  t o  f a i l u r e  a t  l ow  ambient tempera tures .  There fore ,  p i p e l i n e  
o p e r a t o r s  shou ld  de termine b e f o r e  p i p e  movement, e s p e c i a l l y  on HVL p ipe1  ines ,  
t h e  amount o f  p i p e  t o  be uncovered, t h e  p r o p e r  s i t e  f o r  f o r c e  a p p l i c a t i o n ,  
and t h e  maximum movement a p i p e  can s a f e l y  w i ths tand .  

The TEPPCO r e p a i r  program d i d  n o t  i n c o r p o r a t e  s e v e r a l  e s s e n t i a l  
industry-recommended p r a c t i c e s  t h a t :  r e p a i r s  be covered i n  t h e  maintenance 
p lan ,  t h e y  be performed under q u a l i f i e d  superv i s ion ,  t h e y  be per fo rmed by 
t r a i n e d  personne l ,  and a l l  employees be b r i e f e d  on t h e  procedures  t o  be 
f o l l o w e d  f o r  accompl ish ing  t h e  r e p a i r s .  I n  d e c i d i n g  t o  implement a s p e c i a l  
program t o  c o r r e c t  l o n g s t a n d i n g  d e f i c i e n c i e s ,  t h e  TEPPCO’s management shou ld  
have recogn ized  t h a t  t h i s  program was d i f f e r e n t  f rom r o u t i n e  maintenance work 
because t h e  TEPPCO had n o t  p r e v i o u s l y  ass igned such work t o  i t s  employees. 
The TEPPCO t h e n  shou ld  have eva lua ted  i t s  procedures,  % p e r v i s i o n  
requ i rements ,  and t h e  exper ience and t r a i n i n g  o f  i t s  maintenance employees i n  
l i g h t  o f  t h e  i n d u s t r y  recommended p r a c t i c e s .  

Had t h e  TEPPCO recogn ized  t h a t  t h e  c a s i n g  r e p a i r  program was d i f f e r e n t  
f rom r o u t i n e  maintenance and eva lua ted  t h e  procedures,  maintenance personne l  
would have been b e t t e r  d i r e c t e d  and gu ided t o  c o r r e c t l y  p e r f o r m  t h e  r e q u i r e d  , 
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work. A r e v i e w  o f  t h e  exper ience and t r a i n i n g  o f  employees r e v e a l e d  t h a t  
many had n o t  been t r a i n e d  on a p p l i c a b l e  procedures o r  d i d  n o t  possess t h e  
work exper ience  needed f o r  moving p r e s s u r i z e d  p i p e  f o r  t h e  purpose o f  
e l i m i n a t i n g  c a s i n g  e l e c t r i c a l  sho r t s .  These d e f i c i e n c i e s  shou ld  have been 
recogn ized  by  t h e  TEPPCO's management and c o r r e c t e d  b e f o r e  t h e  program was 
implemented. A t  a minimum, t h e  TEPPCO management shou ld  r e q u i r e  t h a t  work be 
c l o s e l y  superv i sed  by a person knowledgeable o f  t h e  procedures and t h e  
methods t o  s u c c e s s f u l l y  pe r fo rm t h e  work. Also,  employees shou ld  be b r i e f e d  
on t h e  procedures  t h e y  a re  t o  perform. 

An e v a l u a t i o n  m igh t  have made t h e  TEPPCO management aware t h a t  t h e  
CPOs' r e s p o n s i b i l i t i e s  f o r  o p e r a t i n g  l i n e  P - 4 1  would be a f f e c t e d  a t  t imes  
when a segment o f  p i p e  was t o  be moved. T h i s  shou ld  have prompted a r e v i e w  
o f  t h e  t r a i n i n g  and exper ience o f  t h e  CPOs on t h e  TEPPCO procedures and 
Federal  requ i rements  a p p l i c a b l e  t o  t h e i r  r e s p o n s i b i l i t i e s .  T h i s  would 
i d e n t i f y  whether t h e  CPOs had been t r a i n e d  on t h e  TEPPCO requ i remen ts  f o r  
reduc ing  t h e  p ressu re  and i s o l a t i n g  p i p e  segments t o  be moved. By p r o v i d i n g  
a d d i t i o n a l  t r a i n i n g  t o  t h e  CPOs, t h e  TEPPCO would then  be a b l e  t o  have them 
a s s i s t  maintenance employees t o  comply w i t h  t h e  TEPPCO procedures and t h e  
Federa l  requ i rements  about work t o  be performed on t h e  p i p e l i n e .  

A l though  t h e  crew, s e l e c t e d  t o  pe r fo rm t h e  work a t  C R  43 i n  February  
1990, d i d  n o t  possess t h e  knowledge and exper ience t o  s a f e l y  pe r fo rm t h e  work 
assigned, o p p o r t u n i t i e s  were a v a i l a b l e  t o  c o r r e c t  t h i s  e r r o r .  The 
maintenance s u p e r v i s o r  shou ld  have acknowledged a t  t h e  t i m e  t h e  work was 
assigned t h a t  he was n o t  exper ienced i n  moving p r e s s u r i z e d  p ipes ,  t h a t  he had 
never  been i n s t r u c t e d  on t h e  use o f  t h e  l i n k  sea l ,  and t h a t  he had n o t  
r e c e i v e d  t r a i n i n g  f o r  t h i s  work. Had he adv ised h i s  s u p e r v i s o r  o f  these 
f a c t s ,  h i s  s u p e r v i s o r  m igh t  have delayed t h e  work u n t i l  a q u a l i f i e d  person 
c o u l d  pe r fo rm t h e  work o r ,  a t  l e a s t ,  superv i se  it. 

Al though t h e  maintenance s u p e r v i s o r  may n o t  have known a t  t h e  t i m e  o f  
t h e  work assignment t h a t  t h e  p i p e  r e q u i r e d  l i f t i n g  t o  i n s t a l l  t h e  new c a s i n g  
sea l ,  he shou ld  have recogn ized t h i s  when he inspec ted  t h e  c a s i n g  and saw t h e  
broken i n s u l a t o r .  A t  t h a t  t ime, he should have a l e r t e d  h i s  super in tenden t  
t h a t  he was n o t  q u a l i f i e d  t o  pe r fo rm t h e  work. I ns tead ,  he e l e c t e d  t o  use 
h i s  "good judgment." 

A l though t h e  S a f e t y  Board b e l i e v e s  t h a t  t h e  maintenance s u p e r v i s o r  
shou ld  have adv ised h i s  super in tenden t  t h a t  he needed ass i s tance ,  i t  i s  n o t  
reasonab le  f o r  management t o  r e l y  on such n o t i c e  t o  f u l f i l l  i t s  s u p e r v i s o r y  
r e s p o n s i b i l i t y .  Rather,  i t  i s  incumbent on t h e  TEPPCO's management t o  ass ign  
work p r o j e c t s  o n l y  t o  employees who possess t h e  t r a i n i n g  and exper ience 
e s s e n t i a l  t o  t h e  s a f e  performance o f  t h e  work, t o  de termine t h a t  i t s  
employees a r e  knowledgeable o f  thP procedures a p p l i c a b l e  t o  t h e  work 
assigned, and t o  p e r i o d i c a l l y  check t h a t  work has been completed c o r r e c t l y .  

I n  t h i s  acc iden t ,  t h e  volume o f  l i q u i d  propane i n  a I - m i l e  l e n g t h  o f  
t h i s  p i p e l i n e  would have p rov ided  a s u f f i c i e n t  q u a n t i t y  o f  propane vapor  t o  
e n g u l f  t h e  nearby v i l l a g e .  Because i g n i t i o n  o f  t h e  propane occu r red  w i t h i n  
10 minu tes  a f t e r  t h e  l e a k  was de tec ted ,  t h e  de layed shutdown d i d  n o t  cause 
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a d d i t i o n a l  c a s u a l t i e s  o r  l o s s  o f  p r o p e r t y .  However, prompt d e t e c t i o n  and 
i s o l a t i o n  o f  a r u p t u r e  would p r o v i d e  more t i m e  t o  evacuate r e s i d e n t s  i f  i t s  
l o c a t i o n  was f a r t h e r  f rom popu la ted  areas. 

A f t e r  t h e  CPO was a l e r t e d  about t h e  r e l e a s e  o f  propane, i t  r e q u i r e d  
more t h a n  an hour  t o  shu t  down t h e  pumps and t o  c l o s e  t h e  m a i n l i n e  v a l v e s  
n e a r e s t  t h e  r u p t u r e .  A l though t h e  CPO and t h e  TEPPCO employees d i spa tched  t o  
c l o s e  t h e  v a l v e s  d i d  a l l  t h e y  c o u l d  t o  shut  down t h e  system, t h e i r  a c t i o n s  
were l i m i t e d  because o f  t h e  d i s t a n c e  o f  t h e  v a l v e  f rom t h e  r u p t u r e .  

The r e l e a s e  o f  propane f rom TEPPCO’s p i p e l i n e  c o u l d  have been 
s u b s t a n t i a l l y  l i m i t e d  i f  remote- o r  au tomat i c -ope ra ted  v a l v e s  were 
i n s t a l l e d .  A f t e r  t h e  CPO remote l y  c l o s e d  t h e  v a l v e  a t  G i l b e r t s v i l l e ,  a 
check v a l v e  l o c a t e d  j u s t  e a s t  o f  t h e  r u p t u r e  c o u l d  have p reven ted  t h e  
r e l e a s e  o f  propane f rom f l o w i n g  t o  t h e  r u p t u r e  f rom p i p e  l o c a t e d  a t  h i g h e r  
e l e v a t i o n s .  I n  r e c o g n i t i o n  o f  t h i s ,  t h e  TEPPCO i n s t a l l e d  a check v a l v e  near  
t h e  m a i n l i n e  b l o c k  v a l v e  on t h e  eas t  s i d e  o f  t h e  Schohar ie  Creek; a manual 
m a i n l i n e  v a l v e  on t h e  west s i d e  o f  CR 43; remote-opera ted  v a l v e s  a t  Marathon, 
J e f f e r s o n ,  and Oneonta; and remote t e r m i n a l  u n i t s  a t  Marathon, J e f f e r s o n ,  
Oneonta, and S e l k i r k .  A d d i t i o n a l l y ,  a t  a l l  pump s t a t i o n s ,  t h e  TEPPCO s e t  t h e  
p ressu re  d i f f e r e n t i a l  m o n i t o r  u n i t s  t o  d e t e c t  p ressu re  l o s s  r a t e s  o f  20 p s i g  
p e r  m inu te  i n s t e a d  o f  80 p s i g  p e r  minu te .  A l though these  a c t i o n s  have 
improved t h e  TEPPCO’s o v e r a l l  m o n i t o r i n g  and c o n t r o l  c a p a b i l i t i e s ,  t h e y  have 
n o t  improved i t s  a b i l i t y  t o  remote l y  i s o l a t e  a p i p e l i n e  l e a k  near  t h e  
v i l l a g e .  Because t h e  v a l v e  a t  CR 43 must be manua l ly  operated, i t  would t a k e  
more t h a n  an hour  f o r  an employee f rom t h e  c l o s e s t  a t tended  f a c i l i t y  t o  
a r r i v e  a t  t h i s  l o c a t i o n  t o  c l o s e  i t .  The TEPPCO needs t o  mod i f y  t h e  m a i n l i n e  
va l ves  near  popu la ted  areas and remote- o r  au tomat i c -ope ra ted  v a l v e s  shou ld  
be i n s t a l l e d  t o  enab le  t h e  r a p i d  i s o l a t i o n  o f  any f a i l u r e  i n  those sec t i ons .  

The TEPPCO procedure  No. 270 r e q u i r e d  t h a t  l i a i s o n  be e s t a b l i s h e d  and 
ma in ta ined  w i t h  f i r e ,  p o l i c e ,  and o t h e r  a p p r o p r i a t e  o f f i c i a l s ,  who may 
respond t o  an emergency i n v o l v i n g  TEPPCO p i p e l i n e s ,  t o  l e a r n  each p a r t y ‘ s  
r e s p o n s i b i l i t i e s  and resources  and t o  acqua in t  them w i t h  TEPPCO‘s response 
c a p a b i l i t i e s  and means o f  communication. The TEPPCO o p e r a t i n g  personne l  were 
r e s p o n s i b l e  f o r  conduc t ing  p e r i o d i c  b r i e f i n g s  t o  p r o v i d e  p u b l i c  o f f i c i a l s  
w i t h  i n f o r m a t i o n  about t h e  p i p e l i n e  system, i t s  o p e r a t i o n ,  and c u r r e n t  s a f e t y  
and emergency procedures.  The TEPPCO had implemented these procedures o n l y  
w i t h  p u b l i c  agencies l o c a t e d  near  pumping and r e c e i v i n g  f a c i l i t i e s .  Be fo re  
t h e  acc iden t ,  t h e  TEPPCO r e p r e s e n t a t i v e s  had n o t  con tac ted  t h e  Schohar ie  
County Emergency Management O f f i c e  t o  adv i se  or t o  c o o r d i n a t e  w i t h  them 
TEPPCO’s response procedures.  

A d d i t i o n a l l y ,  procedure No. 270 r e q u i r e d  t h a t  each r e g i o n  p r o v i d e  
i n f o r m a t i o n  t o  government agencies, excavators ,  and t h e  p u b l i c  on r e c o g n i z i n g  
an emergency c o n d i t i o n  t h a t  may i n v o l v 2  a hazardous l i q u i d  (HL) p i p e l i n e  and 
r e p o r t i n g  i t  t o  t h e  TEPPCO. The i n f o r m a t i o n  d i s t r i b u t e d  a t  l e a s t  a n n u a l l y  by  
t h e  TEPPCO personne l  i n c l u d e d  emergency te lephone numbers, pocket  ca lendars  
w i t h  emergency n o t i f i c a t i o n  i n s t r u c t i o n s ,  maps o f  t h e  genera l  l o c a t i o n  o f  
TEPPCO’s p i p e l i n e  f a c i l i t i e s  i n  t h e  r e g i o n ,  and d a t a  sheets  f o r  t h e  v a r i o u s  
l i q u i d s  t r a n s p o r t e d  i n  t h e  r e g i o n .  
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Install, at intervals sufficient to rapidly stop the flow 
of product in the event of a rupture, remote- and 
automatic-operated valves (including check valves) on 
pipeline segments that pass through or are adjacent to 
populated areas. (Class 11, Priority Action) (P-91-8) 

Extend your emergency preparedness 1 iaison program to 
include all community response agencies adjacent to your 
pipelines. (Class 11, Priority Action) (P-91-9) 

Extend your public education program on recognizing and 
responding to highly volatile liquid pipeline emergencies 
to include all persons who reside at elevations lower 
than and within 1 mile of your pipelines. (Class 11, 
Priority Action) (P-91-10) 

Also, the Safety Board issued Safety Recommendations P-91-1 through -4 
and reiterated P-84-26 and P-87-2 and -22 to the Research and Special 
Programs Administration of the U.S. Department of Transportation and issued 
P-91-11 to the American Petroleum Institute, the Interstate Natural Gas 
Association of America, and the American Gas Association. 

The National Transportation Safety Board is an independent Federal 
agency with the statutory responsibility "to promote transportation safety by 
conducting independent accident investigations and by formulating safety 
improvement recommendations" (Public Law 93-633). The Safety Board is 
vitally interested in any action taken as a result of its safety 
recommendations. Therefore, it would appreciate a response from you 
regarding action taken or contemplated with respect to the recommendations 
in this letter. Please refer to Safety Recommendations P-91-5 through -10 in 
your reply. 

KOLSTAD, Chairman, COUGHLIN, Vice Chairman', LAUBER, BURNETT, 

7 Members, concurred in these recommendations 

Chairman 

and HART, 


