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F O R E W O R D 

The accident described in this report has been designated a 
major accident by the National Transportation Safety Board under 
the criteria established in the Safety Board's regulations. The 
report is based on facts obtained from an investigation conducted 
by the Safety Board. Information w a s also provided by the Southern 
Pacific Transportation C o m p a n y , Shell Oil C o m p a n y , General 
Railway Signal C o m p a n y , and the City of Houston. The conclusions, 
the determination of probable cause, and the recommendations are 
those of the Safety Board. 
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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 B O A R D 
W A S H I N G T O N , D . C . 2 0 5 9 4 

R A I L R O A D A C C I D E N T R E P O R T 

A d o p t e d : M a y 2 1 , 1975 

H A Z A R D O U S M A T E R I A L S A C C I D E N T A T T H E 
S O U T H E R N P A C I F I C T R A N S P O R T A T I O N 

C O M P A N Y ' S E N G L E W O O D Y A R D 
H O U S T O N , T E X A S 

S E P T E M B E R 2 1 , 1 9 7 4 

S Y N O P S I S 

A b o u t n o o n o n S e p t e m b e r 2 1 , 1 9 7 4 , 2 l o a d e d " j u m b o " t ank c a r s , 
c a r s 17 and 18 o f a 1 4 5 - c a r c o m p l e m e n t , w e r e u n c o u p l e d a s a unit at 
the c r e s t o f the g r a v i t y h u m p i n the S o u t h e r n P a c i f i c T r a n s p o r t a t i o n 
C o m p a n y ' s ( S P ) E n g l e w o o d Y a r d at H o u s t o n , T e x a s . T h e t w o c a r s 
p a s s e d t h r o u g h the h u m p m a s t e r r e t a r d e r a n d g r o u p r e t a r d e r w i t h o u t 
b e i n g s l o w e d and a c c e l e r a t e d a s t h e y m o v e d d o w n the g r a d e in to b o w l 
t r a c k 1. A t a s p e e d o f 18 to 20 m p h , the t w o t ank c a r s i m p a c t e d an 
e m p t y tank c a r . U p o n i m p a c t , the c o u p l e r o f the e m p t y t ank c a r r o d e 
o v e r the c o u p l e r o f c a r 17 and p u n c t u r e d the t ank h e a d . B u t a d i e n e 
s p i l l e d f r o m the c a r and f o r m e d a v a p o r c l o u d , w h i c h d i s p e r s e d o v e r 
the a r e a . A f t e r 2 to 3 m i n u t e s , the v a p o r e x p l o d e d v i o l e n t l y ; a s a 
r e s u l t , 1 p e r s o n d i e d a n d 235 w e r e i n j u r e d . T o t a l d a m a g e s a m o u n t e d 
to a b o u t $13 m i l l i o n , w h i c h i n c l u d e d the d e s t r u c t i o n o f 231 r a i l r o a d c a r s 
and s u b s t a n t i a l d a m a g e to 2 8 2 o t h e r s . 

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 B o a r d d e t e r m i n e s that the 
p r o b a b l e c a u s e o f the o v e r s p e e d i m p a c t w a s the f a i l u r e o f the r e t a r d ­
ing s y s t e m to s l o w the t w o c o u p l e d tank c a r s and the a b s e n c e o f a 
b a c k u p s y s t e m to c o n t r o l c a r s w h i c h p a s s t h r o u g h the r e t a r d e r s at 
e x c e s s i v e s p e e d s . T h e f a i l u r e o f the r e t a r d i n g s y s t e m w a s c a u s e d 
by f o r e i g n s u b s t a n c e s o n the w h e e l s o f the t w o c a r s that p r e c e d e d the 
two t ank c a r s t h r o u g h the r e t a r d e r s . 

C o n t r i b u t i n g to the a c c i d e n t w a s the f a i l u r e o f the S o u t h e r n 
P a c i f i c T r a n s p o r t a t i o n C o m p a n y to e n f o r c e p r o c e d u r e s to e x c l u d e 
c a r s w i th a f o r e i g n s u b s t a n c e o n t h e i r w h e e l s f r o m the h u m p i n g 
s y s t e m , and the S h e l l O i l C o m p a n y ' s f a i l u r e , a f t e r n o t i f i c a t i o n o f 
the h a z a r d , to e l i m i n a t e s p i l l e d e p o x y r e s i n f r o m the f l a n g e w a y s 
o f t h e i r t r a c k . 
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F A C T S 

T h e A c c i d e n t 

O n S e p t e m b e r 2 1 , 1 9 7 4 , a S o u t h e r n P a c i f i c T r a n s p o r t a t i o n 
C o m p a n y ( S P ) c r e w b e g a n s w i t c h i n g 145 c a r s o v e r the h u m p at 
E n g l e w o o d Y a r d in H o u s t o n , T e x a s . T h e f i r s t 14 c a r s w e r e h u m p e d 
w i t h o u t i n c i d e n t . C a r s 15 a n d 1 6 , t h o u g h d e s t i n e d f o r the s a m e t r a c k , 
w e r e h u m p e d s e p a r a t e l y s o tha t c a r 15 c o u l d b e w e i g h e d . T h e s e t w o 
c a r s e m e r g e d f r o m the m a s t e r r e t a r d e r at an e x c e s s i v e s p e e d , and 
b e f o r e the o p e r a t i o n c o u l d b e h a l t e d , the p i n - p u l l e r u n c o u p l e d c a r s 17 
and 18 a s a uni t , and c a r 1 9 . 

A t the t i m e the r e t a r d e r o p e r a t o r d e t e r m i n e d that c a r 15 w a s 
moving at an e x c e s s i v e s p e e d , c a r 16 w a s e n t e r i n g the m a s t e r r e t a r d e r . 
H e i m m e d i a t e l y s e t the c o n t r o l l e v e r s f o r the l o w e r un i t s o f the m a s t e r 
r e t a r d e r and the g r o u p r e t a r d e r to " m a n u a l h e a v y " i n an a t t e m p t to 
s t o p , o r s l o w , c a r 1 6 . C a r 16 a l s o c a m e t h r o u g h the m a s t e r a n d g r o u p 
r e t a r d e r s w i t h o u t s l o w i n g . 

By th i s t i m e , c a r s 17 a n d 18 , w h i c h w e r e d e s t i n e d f o r b o w l 
t r a c k 1, w e r e a p p r o a c h i n g the m a s t e r r e t a r d e r . T h e o p e r a t o r s e t the 
" e n t e r i n g - e n d " c o n t r o l l e v e r s o f the m a s t e r r e t a r d e r a n d the c o n t r o l s 
f o r the g r o u p r e t a r d e r to w h i c h t h e s e c a r s w e r e r o u t e d to " m a n u a l 
h e a v y . " T h e m a s t e r a n d g r o u p r e t a r d e r s f a i l e d to d e c e l e r a t e c a r s 17 
a n d 1 8 . 

In the m e a n t i m e , c a r 19 p r o c e e d e d at an e x c e s s i v e s p e e d t o w a r d 
the g r o u p r e t a r d e r w h i c h a c c o m m o d a t e s b o w l t r a c k 5 0 , the t r a c k t o 
w h i c h c a r s 15 and 16 h a d b e e n r o u t e d . T h e o p e r a t o r d i v e r t e d the c a r 
to t r a c k 51 to a v o i d i t s c o u p l i n g to the c a r s i n the c u r v e o n t r a c k 5 0 . 
C a r 19 e n t e r e d t r a c k 51 a n d c o u p l e d at an e x c e s s i v e s p e e d . 

T h e 17th and 18th c a r s c o n t i n u e d i n to b o w l t r a c k 1 f o r a b o u t 
1, 3 0 0 f e e t at a b o u t 18 to 20 m p h , a s e s t i m a t e d b y witnesses. There 
t h e y o v e r t o o k c a r 1 0 , an e m p t y tank c a r , w h i c h w a s n o t c o u p l e d t o 
the c a r a h e a d . It c o u l d n o t b e d e t e r m i n e d w h e t h e r c a r 10 w a s m o v i n g 
o r s t a n d i n g . A t i m p a c t , the c o u p l e r o f c a r 10 o v e r r o d e the c o u p l e r 
and p e n e t r a t e d the tank h e a d o f c a r 17 , and the c o u p l e r s h a n k o f c a r 
10 b r o k e of f . 

T h e r e t a r d e r o p e r a t o r g a v e the f i r s t w a r n i n g o f the i m p e n d i n g 
c a t a s t r o p h e w h e n he s a w the b u t a d i e n e v a p o r d i s p e r s i n g f r o m the 
p u n c t u r e d t ank c a r . He w a r n e d e m p l o y e e s i n the a r e a by h i s l o u d -
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speaker system and via the intercom. H e then ran d o w n the stairs 
of the control tower and a violent explosion occurred just after he 
reached the ground an estimated two to three minutes after the 
puncture. The time of the explosion w a s 12:03 p . m . 

The Houston Fire Department responded to the scene soon 
after the explosion. A c o m m a n d post w a s established and railroad 
personnel assisted the fire department in identifying and moving cars. 
Both parties cooperated fully as previously planned. 

The fire w a s brought under control at about 9 p. m . although 
s o m e cars continued to burn for days. Other cars of hazardous 
materials contributed to the fire; however, there w e r e no subsequent 
tank car explosions or abrupt ruptures. The only injury during the 
rescue operations w a s a m i n o r one -- a fireman fell f r o m a freight 
car. 

A n engineer, w h o w a s operating a locomotive on bowl track 
17, died as a result of burns received in the accident. H e w a s about 
600 feet f r o m the location of the impact between cars 10 and 17 and 
his locomotive probably w a s the source of ignition of the butadiene 
vapor cloud. T w o hundred thirty-five persons, w h o w o r k e d or lived 
in the surrounding area, w e r e injured. Fifteen required hospitalization. 

The explosion and fire destroyed 231 railroad cars and sub­
stantially d a m a g e d 282 others. (See Figure 1.) Considerable fixed 
railroad property also w a s destroyed or damaged. 

C o m m e r c i a l property and private residences in the surrounding 
area incurred structural d a m a g e . Glass w a s broken within a 20-
square-block area. About 1,700 persons w e r e evacuated f r o m the 
area. 

The S P estimated the cost of the accident as follows: 

Railroad equipment 
Lading 
Railroad fixed plant 
Third-party d a m a g e 

$ 4,897,875 
1, 735, 210 
1,231,000 

including personal injury 
liability 5, 500, 000 

Total $ 13,364,085 



Figure 1. S o m e of the wreckage on the day 
following the accident. 
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T h e A c c i d e n t S i t e 

E n g l e w o o d Y a r d i n c l u d e s 6 4 c l a s s i f i c a t i o n t r a c k s b o u n d e d o n 
the n o r t h by 10 r e c e i v i n g and d e p a r t u r e t r a c k s and o n the s o u t h b y 
13 r e c e i v i n g and d e p a r t u r e t r a c k s . T h e 6 4 c l a s s i f i c a t i o n t r a c k s a r e 
d i v i d e d i n to 8 g r o u p s o f 8 t r a c k s e a c h . T h e t r a c k d e s i g n a t i o n s a r e 
n u m e r i c a l , b e g i n n i n g w i t h b o w l t r a c k 1 o n the n o r t h and e n d i n g w i t h 
b o w l t r a c k 64 o n the s o u t h . { S e e F i g u r e 2 . ) T h e y a r d i s w i t h i n the 
H o u s t o n c i t y l i m i t s and i s s u r r o u n d e d b y s o m e l i g h t i n d u s t r i a l b u i l d ­
i n g s and p r i v a t e r e s i d e n c e s . 

T h e w e a t h e r at H o u s t o n at n o o n o n S e p t e m b e r 21 w a s p a r t l y 
c l o u d y , 8 7 ° F . , and the w i n d w a s f r o m the e a s t at 11 m p h . 

T h e H u m p S y s t e m 

T h e h u m p A h u m p i s l o c a t e d at the e a s t e n d o f the y a r d . 
T h e h u m p i s a b o u t 27 f e e t h i g h e r than b o w l t r a c k 1 at the l o c a t i o n 
w h e r e the i m p a c t b e t w e e n c a r s 17 and 10 o c c u r r e d . T h e g r a d e f o r 
the h u m p v a r i e s f r o m 5 . 7 8 p e r c e n t n e a r the c r e s t to 2 . 7 0 p e r c e n t 
n e a r the e x i t f r o m the m a s t e r r e t a r d e r . T h e g r a d e t h r o u g h the 
g r o u p r e t a r d e r f o r b o w l t r a c k 1 i s 0 . 6 1 p e r c e n t . 

T h e r e t a r d e r s - - T h e h u m p r e t a r d e r s y s t e m i s c o m p r i s e d o f 
a 2 9 7 - f o o t m a s t e r r e t a r d e r and 8 g r o u p r e t a r d e r s , e a c h 99 f e e t l o n g . 
A l l o f the r e t a r d e r s o p e r a t e a u t o m a t i c a l l y u n d e r n o r m a l c o n d i t i o n s . 
T h e r e w e r e no e m e r g e n c y b a c k u p f a c i l i t i e s , s u c h as s k a t e s o r a d ­
d i t i o n a l r e t a r d e r s , f o r h a n d l i n g o v e r s p e e d c a r s at the e a s t e n d o f the 
y a r d . H o w e v e r , e a c h b o w l t r a c k w a s e q u i p p e d w i t h an i n e r t r e t a r d e r 
at the w e s t e n d to p r e v e n t c a r s f r o m r u n n i n g o u t o f the y a r d . 

T h e r e t a r d e r s a r e M o d e l E - 1 6 0 m a n u f a c t u r e d b y the G e n e r a l 
R a i l w a y S i g n a l C o m p a n y ( G R S ) . T h e m a s t e r r e t a r d e r has s e v e n 
s e c t i o n s and the g r o u p r e t a r d e r s h a v e t w o s e c t i o n s e a c h . 

T h e r e t a r d e r s a r e e l e c t r i c a l l y o p e r a t e d w i t h r a t e d c a p a c i t i e s 
f o r c o n t r o l l i n g 1 6 0 - t o n , 4 - a x l e c a r s w i t h 3 8 - i n c h w h e e l s . T h e 
r e t a r d e r s p r o v i d e f o u r r e t a r d i n g f o r c e s d e s i g n a t e d as l i g h t , m e d i u m , 
h e a v y , a n d e x t r a - h e a v y ( e x t r a - h e a v y w a s m a n u a l h e a v y on the c o n s o l e 
c o n t r o l s ) . T h e a m o u n t o f f o r c e a p p l i e d d e p e n d s o n the c a r - w e i g h t 
r a n g e s w h i c h a r e a s f o l l o w s : 



Figure 2 . Aerial view of Englewood Yard on day-
after accident looking east toward the 
h u m p . 
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L i g h t 0 - 7 5 , 0 0 0 p o u n d s 
M e d i u m 7 5 , 0 0 0 - 1 3 0 , 0 0 0 p o u n d s 
H e a v y 1 3 0 , 0 0 0 - 2 2 0 , 0 0 0 p o u n d s 
E x t r a - h e a v y O v e r 2 2 0 , 0 0 0 

p o u n d s 

M e t h o d o f o p e r a t i o n - - T h e h u m p i n g o p e r a t i o n i s p e r f o r m e d b y 
a l o c o m o t i v e e n g i n e e r , a p i n - p u l l e r , a f i e l d m a n , and an e n g i n e f o r e ­
m a n , w h o s u p e r v i s e s the o t h e r s d u r i n g s w i t c h i n g . T h e r e t a r d e r 
o p e r a t o r m o n i t o r s the p e r f o r m a n c e o f the r e t a r d e r s a n d c a n o v e r r i d e 
the a u t o m a t i c o p e r a t i o n i f n e c e s s a r y . 

A c a r i s h u m p e d by u n c o u p l i n g i t at the t o p o f the c r e s t at a b o u t 
2 1 /4 m p h . A s the c a r a c c e l e r a t e s d o w n the g r a d e , i t f i r s t p a s s e s 
o v e r a w e i g h r a i l w h i c h c l a s s i f i e s the c a r in to o n e o f the f o u r w e i g h t 
c a t e g o r i e s . T h i s i n f o r m a t i o n t h e n i s u s e d a u t o m a t i c a l l y to e s t a b l i s h 
the a p p r o p r i a t e r e t a r d i n g f o r c e f o r a p p l i c a t i o n in the r e t a r d e r s . A s 
the c a r e n t e r s the m a s t e r r e t a r d e r i t s s p e e d i s m e a s u r e d by r a d a r 
u n i t s , o n e f o r e a c h r e t a r d e r s e c t i o n . I f the c a r i s g o i n g t o o f a s t , the 
a p p r o p r i a t e f o r c e i s a p p l i e d to s l o w it to the d e s i r e d s p e e d . I f i t i s 
g o i n g t o o s l o w , the r e t a r d i n g f o r c e i s r e l e a s e d and the c a r a l l o w e d 
to a c c e l e r a t e . T h e m a s t e r r e t a r d e r w a s s e t to r e l e a s e c a r s at a b o u t 
1 1 1 / 2 m p h . 

T h e g r o u p r e t a r d e r s o p e r a t e o n the s a m e p r i n c i p l e as the m a s t e r 
r e t a r d e r . T h e p r o g r a m m e d e x i t s p e e d f r o m the g r o u p r e t a r d e r s w a s 
6 t o 8 m p h d e p e n d i n g o n the r o l l a b i l i t y o f the t r a c k to w h i c h the c a r w a s 
d e s t i n e d . A 3 1 / 2 to 4 m p h c o u p l i n g s p e e d w a s the g o a l . 

D u r i n g the n o r m a l h u m p i n g o p e r a t i o n c a r s w e r e r o u t e d a u t o ­
m a t i c a l l y i n a c c o r d a n c e w i t h the c u t l i s t p r e p a r e d b e f o r e s w i t c h i n g 
b e g a n . T h e e n g i n e f o r e m a n c o u l d r e r o u t e a c a r at the b e g i n n i n g o f 
the h u m p o p e r a t i o n . T h e r e t a r d e r o p e r a t o r had th i s c a p a b i l i t y un t i l 
the c a r r e a c h e d the d e t e c t o r c i r c u i t f o r the i n v o l v e d s w i t c h . 

T h e s y s t e m w a s d e s i g n e d s o that i f a r a d a r s p e e d c o n t r o l uni t 
f a i l e d , the r e t a r d e r w o u l d l o c k i n t he e x t r a - h e a v y p o s i t i o n . In the 
e v e n t o f a p o w e r f a i l u r e , the s y s t e m w o u l d r e s p o n d s i m i l a r l y , and 
an a l a r m w o u l d s o u n d ; a d d i t i o n a l l y , the h u m p s i g n a l w o u l d d i s p l a y 
" s t o p . 1 1 N o a u t o m a t i c s y s t e m a l a r m w a s i n s t a l l e d to d e t e c t c a r s 
l e a v i n g the r e t a r d e r s a t o v e r s p e e d . T h e o p e r a t o r h a d to d e t e r m i n e 
o v e r s p e e d v i s u a l l y , a n d no r e c o r d w a s m a i n t a i n e d o f t h e s e o c c u r r e n c e s . 
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O p e r a t i o n a l p r o c e d u r e s w e r e e s t a b l i s h e d a n d c o n t r o l l e d by-
g e n e r a l o r d e r s , g e n e r a l n o t i c e s , b u l l e t i n s , and o p e r a t i n g r u l e s . 
B u l l e t i n b o o k s w e r e l o c a t e d w h e r e m e n r e p o r t e d to w o r k and p a r t i ­
c u l a r l y a d j a c e n t to the c r e s t c a r - i n s p e c t i o n p i t s a n d at the r e t a r d e r 
t o w e r . It w a s e a c h e m p l o y e e ' s r e s p o n s i b i l i t y to r e a d the b o o k s 
d a i l y to s t ay c u r r e n t o n o p e r a t i n g p r o c e d u r e s . 

B e f o r e the a c c i d e n t , a m a x i m u m o f f i v e e m p t y c a r s o r t h r e e 
l o a d e d c a r s c o u l d b e h u m p e d as a uni t w i t h o u t u n c o u p l i n g . E x c e p t i o n s 
to the r u l e i n c l u d e d c a r s c o n t a i n i n g s u l p h u r i c a c i d , h y d r o f l u o r i c a c i d , 
a c e t o n e c y a n o h y d r i n , e x p l o s i v e s , and p o i s o n g a s e s . In the c a s e o f 
the f i r s t t h r e e c o m m o d i t i e s , e a c h c a r m u s t b e h u m p e d s e p a r a t e l y . 
F e d e r a l r e g u l a t i o n s p r o h i b i t the h u m p i n g o f e x p l o s i v e s and p o i s o n 
g a s e s . T h e s e r e g u l a t i o n s d i d no t r e s t r i c t the h a n d l i n g o f f l a m m a b l e 
c o m p r e s s e d g a s e s , s u c h a s b u t a d i e n e . 

T h e r e t a r d e r o p e r a t o r ' s f a c i l i t i e s T h e r e t a r d e r s c a n b e c o n ­
t r o l l e d f r o m a c o n s o l e c o n t r o l m a c h i n e i n the r e t a r d e r t o w e r l o c a t e d 
at the f o o t o f the h u m p . T h e c o n t r o l m a c h i n e a l l o w s the o p e r a t o r to 
v a r y the f o r c e s w h i c h n o r m a l l y a r e a p p l i e d a u t o m a t i c a l l y at e a c h 
r e t a r d e r . He a l s o c a n o p e n the r e t a r d e r s s o that n o f o r c e i s a p p l i e d 
to p a s s i n g c a r w h e e l s . T h e c o n s o l e i n d i c a t e s t r a c k o c c u p a n c y a n d 
t r a c k c l e a r a n c e c o n d i t i o n s . It has a s p e e d c o n t r o l w h i c h p e r m i t s the 
o p e r a t o r to a d j u s t the p r e s e t e x i t s p e e d f r o m the r e t a r d e r s b y 2 
m p h to c o m p e n s a t e f o r w e a t h e r c o n d i t i o n s w h i c h m i g h t a f f e c t the r o l l -
a b i l i t y o f c a r s . T h e r e t a r d e r o p e r a t o r c a n c o m m u n i c a t e v i a a h u m p 
i n t e r c o m w i t h the y a r d m a s t e r , the e n g i n e f o r e m a n , the w e i g h m a s t e r , 
and t w o p i t c a r i n s p e c t o r s . 

C a r E q u i p m e n t I n v o l v e d 

D e s c r i p t i o n and d a m a g e s - - T h e f i r s t c a r i n th i s s w i t c h i n g c u t 
w h i c h , s u b s e q u e n t to the a c c i d e n t , s h o w e d e v i d e n c e o f b e i n g i n v o l v e d 
i n an o v e r s p e e d c o l l i s i o n w a s c a r 1 0 . T a b l e 1 d e s c r i b e s the g e n e r a l 
c i r c u m s t a n c e s o f c a r 10 and t h o s e c a r s w h i c h f o l l o w e d i t t h r o u g h the 
r e t a r d e r s . C a r 10 w e i g h e d 6 7 , 0 0 0 p o u n d s a n d w a s e q u i p p e d w i t h a 
t y p e E , 6 1 / 4 " x 8 " s t r a i g h t s h a n k c o u p l e r o n the e n d that w a s i m ­
p a c t e d b y c a r 1 7 . T h i s c o u p l e r w a s b r o k e n o f f at the s h a n k and the 
l o w e r c o u p l e r ' s f r o n t f a c e w a s s p l i t v e r t i c a l l y . T h e e a s t t r u c k s h a d 
b e e n d e r a i l e d . ( S e e F i g u r e 3 . ) 

C a r s 15 and 16 w e r e the f i r s t c a r s i n th i s s w i t c h i n g c u t w h i c h 
had a f o r e i g n s u b s t a n c e o n t h e i r w h e e l s . T h e i n n e r and o u t e r f a c e s 



Car Position Type of 
Number Car 

Coirmodity 
Carried 

Capacity or 
Weight 

10 Insulated Empty 11,000 gal. 
tank 

11 "Jumbo" Ethyl 33,629 gal. 
tank chloride 

12 Insulated Alcohol 8,127 gal, 
tank 

13 3-compart- "Dangerous 88,000 lbs 0 

ment tank chemicals" 

14 "Jumbo" Empty 33,000 gal. 
tank 

15 Covered Bisphenol 194,000 lbs. 
hopper 

16 Box(cushion Epoxy 202,300 lbs, 
underframe) resin 

17 "Jumbo" Butadiene 33,864 gal 0 

tank 

18 "Jumbo" Butadiene 33,694 gal D 

tank 

19 "Jumbo" 
tank 

Vinyl 
chloride 

26,170 gal. 

TABLE I 

Other 
Car In- Foreign 
volved Substance 

Bowl Track Exposure to Evidence of m Im- on Car 
Location Fire Impact Damage p_act Wheels 

Yes No Yes No Yes No 

1 X X 17 X 

50 X X 15 X 

7 X X X 

19 X X X 

4 X X X 

50 X X 11 and X 
16 

50 X X 15 X 

I X X 10 and X 
18 

1 X X 17 X 

51 X X f X 



Figure 3 . C a r 10 (the empty tank car) on the left and car 17 
(the punctured car which contained butadiene) on 
the right. 
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o f a l l t h e i r w h e e l rims w e r e c o a t e d w i t h a d a r k g u m m y s u b s t a n c e . 
{ S e e F i g u r e 4 . ) T h e c o a t i n g o f f o r e i g n s u b s t a n c e o n the w h e e l s o f 
c a r 19 w a s c o n s i d e r a b l y l e s s than that o n the w h e e l s o f c a r s 15 and 
1 6 . 

T h e e p o x y r e s i n in c a r 16 w a s l o a d e d i n d r u m s w h i c h had s h i f t e d 
w i t h i n the c a r . S o m e o f the d r u m s h a d l e a k e d and e p o x y r e s i n h a d 
d r i p p e d f r o m b e t w e e n the c a r d o o r and the f l o o r . 

C a r s 17 and 18 h a d b e e n c o n s t r u c t e d in a c c o r d a n c e w i t h D O T 
S p e c i f i c a t i o n 1 1 2 A 3 4 0 W . C a r 17 w a s e q u i p p e d w i t h R i d e C o n t r o l 
t r u c k s , Hyat t r o l l e r b e a r i n g s , 3 6 - i n c h w h e e l s , a n d t y p e E c o u p l e r s . 
T h e tank h e a d h a d a 1 7 - i n c h b y 5 5 - i n c h p u n c t u r e o r t e a r at a b o u t the 
6 - o ' c l o c k p o s i t i o n . T h e c o u p l e r h a d b e e n s c a r r e d and i n d e n t e d . T h e 
c o m b i n e d w e i g h t o f the c o u p l e d c a r s 17 and 18 w a s 5 0 6 , 7 0 0 p o u n d s . 

C a r i n s p e c t i o n C a r s 10 t h r o u g h 19 w e r e p i c k e d up at the 
S h e l l O i l C o m p a n y ' s p l a n t at n e a r b y P a s a d e n a the n igh t b e f o r e the 
a c c i d e n t . C a r s 15 and 16 h a d b e e n l o a d e d o n the t r a c k s n e a r the 
e p o x y r e s i n - l o a d i n g w a r e h o u s e w i t h i n the S h e l l p l a n t . T h e o t h e r 
c a r s c a m e f r o m v a r i o u s o t h e r l o c a t i o n s in the p l a n t . T h e c o n d u c t o r , 
w h o w a s in c h a r g e o f the c r e w that m o v e d the c a r s o u t o f the p lan t , 
d i d n o t l o o k at the c a r w h e e l s w h e n the c a r s w e r e p i c k e d u p , and he 
d i d n o t k n o w tha t he w a s s u p p o s e d to l o o k at t h e m . 

W h e n the c a r s r e a c h e d E n g l e w o o d Y a r d , a c a r i n s p e c t o r w a l k e d 
a l o n g s i d e t h e m and d r a i n e d the a i r f r o m the t r a i n l i n e i n p r e p a r a t i o n 
f o r h u m p i n g . H e w a s n o t c h a r g e d w i t h i n s p e c t i n g c a r w h e e l s f o r 
f o r e i g n s u b s t a n c e s a n d d i d n o t t ake e x c e p t i o n to any o f the c a r s i n ­
v o l v e d i n the a c c i d e n t . 

In a b e l o w - g r a d e , c a r - i n s p e c t i o n p i t a b o u t 4 0 0 f e e t e a s t o f the 
c r e s t o f the h u m p , a c a r i n s p e c t o r o n e a c h s i d e o f the t r a c k i n s p e c t e d 
c a r s b e f o r e t h e y w e r e u n c o u p l e d . T h e s e i n s p e c t o r s c o u l d c o m m u n i ­
c a t e w i t h the e n g i n e f o r e m a n and c o u l d c a u s e the h u m p i n g s i g n a l to 
i n d i c a t e " s t o p " i f n e c e s s a r y . T h e y n o t e d n o c o n d i t i o n w h i c h w a r r a n t e d 
s t o p p i n g the o p e r a t i o n b e f o r e the a c c i d e n t . 

A f t e r the a c c i d e n t , the t w o i n s p e c t o r s s t a t e d that t h e y w e r e 
s u p p o s e d to b e l o o k i n g f o r a l l c a r d e f e c t s a s the c a r s p a s s e d t h e m 
at the 2 1 / 4 - m p h s p e e d . "When t h e y w e r e s h o w n p h o t o g r a p h s o f the 
c o a t e d w h e e l s o n c a r s 15 a n d 1 6 , o n e i n s p e c t o r s t a t e d that he b e l i e v e d 
he w o u l d h a v e t a k e n e x c e p t i o n to t h o s e c a r s i f he h a d s e e n t h e i r c o n ­
d i t i o n . T h e o t h e r i n s p e c t o r i n d i c a t e d that , b a s e d o n h i s p a s t p r a c t i c e , 
he w o u l d n o t t ake e x c e p t i o n to c a r s w i t h w h e e l s s i m i l a r l y c o a t e d . 
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Figure 4. Inside face of one of the wheels of the 15th 
car. 



- 13 -

P e r s o n n e l I n v o l v e d 

C a r i n s p e c t o r s - - T h e t w o c a r i n s p e c t o r s in the p i t had w o r k e d 
f o r the S P i n the c a r d e p a r t m e n t , o n e f o r 9 y e a r s and the o t h e r f o r 
35 y e a r s . T h e y h a d n o t r e c e i v e d f o r m a l t r a i n i n g f o r t h e i r d u t i e s but 
t h e y h a d a t t e n d e d an a u d i o - v i s u a l p r o g r a m r e c e n t l y i n s t i t u t e d b y the 
S P . T h i s p r o g r a m w a s i n t e n d e d p r i m a r i l y f o r n e w e m p l o y e e s , bu t 
e x p e r i e n c e d e m p l o y e e s w e r e g i v e n the o p p o r t u n i t y to a t t end . T h e y 
had b e e n o n duty 5 h o u r s w h e n the a c c i d e n t o c c u r r e d . 

R e t a r d e r o p e r a t o r - - T h e o p e r a t o r had w o r k e d a s a r e t a r d e r 
o p e r a t o r p e r i o d i c a l l y s i n c e 1 9 5 8 . He had 24 y e a r s o f e x p e r i e n c e as 
a s w i t c h m a n , and at the t i m e o f the a c c i d e n t he w a s w o r k i n g as a 
r e t a r d e r o p e r a t o r an a v e r a g e o f o n c e a w e e k . He had b e e n o n duty 
9 h o u r s w h e n the a c c i d e n t o c c u r r e d . 

H i s t o r y o f O v e r s p e e d C a r s 

On O c t o b e r 1 2 , 1 9 7 3 , an o v e r s p e e d c a r d e r a i l e d in E n g l e w o o d 
Y a r d w h e n i t w a s n o t c o n t r o l l e d by the r e t a r d e r s . T h e w h e e l s o f the 
c a r w e r e c o a t e d w i t h a g u m m y s u b s t a n c e . T h e c a r h a d b e e n l o a d e d 
at the S h e l l p l an t at the e p o x y r e s i n - l o a d i n g w a r e h o u s e , and i t w a s 
d e t e r m i n e d b y the S P that the s u b s t a n c e o n the c a r w h e e l s h a d b e e n 
p i c k e d u p f r o m s p i l l e d m a t e r i a l in the f l a n g e w a y s o f the t r a c k at that 
l o c a t i o n . 

A f t e r tha t a c c i d e n t , S P r e p r e s e n t a t i v e s m e t w i t h S h e l l r e p r e ­
s e n t a t i v e s and f o l l o w e d up that m e e t i n g w i t h a l e t t e r to S h e l l d a t e d 
O c t o b e r 1 5 , 1 9 7 3 . ( S e e A p p e n d i x A . ) T h e s e c o m m u n i c a t i o n s w e r e 
i n t e n d e d b y S P to p e r s u a d e S h e l l to c o r r e c t the l o a d i n g s i t u a t i o n . 
A s a t e m p o r a r y c o r r e c t i v e a c t i o n , the S P a l s o v e r b a l l y i n s t r u c t e d 
i t s t r a i n m e n to r e j e c t c a r s f r o m S h e l l tha t h a d any f o r e i g n s u b s t a n c e 
o n t h e i r w h e e l s . On N o v e m b e r 1 4 , 1 9 7 3 , the S P i s s u e d w r i t t e n 
i n s t r u c t i o n s to c a r i n s p e c t o r s . ( S e e A p p e n d i x B . ) 

A S h e l l m e m o r a n d u m d a t e d O c t o b e r 2 3 , 1 9 7 3 , s t a t e d that f o l l o w ­
ing the m e e t i n g w i t h the S P , S h e l l r e p r e s e n t a t i v e s w e r e t o l d b y a S P 
a s s i s t a n t t r a i n m a s t e r that the o v e r s p e e d a c c i d e n t o f O c t o b e r 12 r e ­
s u l t e d f r o m a p o w e r f a i l u r e w h i c h c a u s e d the r e t a r d e r s n o t to f u n c t i o n . 
( S e e A p p e n d i x C . ) S h e l l ' s c o r r e c t i v e a c t i o n c o n s i s t e d o f c l e a n i n g u p 
the s p i l l e d r e s i n w h e n t o o m u c h a c c u m u l a t e d o r s p r e a d i n g s a n d i n the 
a r e a t o i m p r o v e f o o t i n g c o n d i t i o n s . S h e l l r e p r e s e n t a t i v e s c o n s i d e r e d 
the s p i l l e d r e s i n o n l y as a n u i s a n c e to t r a i n c r e w s . 
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A f t e r O c t o b e r 1 9 7 3 , v a r i o u s c o m p l a i n t s w e r e m a d e b y t r a i n m e n 
to S h e l l r e p r e s e n t a t i v e s a n d S P s u p e r v i s o r s c o n c e r n i n g the s p i l l e d 
r e s i n i n the a r e a o f the S h e l l w a r e h o u s e . On A u g u s t 1 9 , 1 9 7 4 , the S P 
a g a i n w r o t e S h e l l c o n c e r n i n g s p i l l e d r e s i n and o t h e r p r o b l e m s . ( S e e 
A p p e n d i x D . ) T h a t l e t t e r p r o m p t e d a n o t h e r m e e t i n g b e t w e e n S P a n d 
S h e l l r e p r e s e n t a t i v e s , at w h i c h the s p i l l e d r e s i n p r o b l e m w a s d i s c u s s e d . 

On A u g u s t 9 . 1 9 7 4 , a n o t h e r d e r a i l m e n t r e s u l t e d f r o m c a r s ' 
c o m i n g o u t o f the r e t a r d e r s at o v e r s p e e d . In th i s i n s t a n c e , the c a u s e 
o f t w o r u n a w a y l o a d e d c a r s w a s a t t r i b u t e d to a h e a v y f o r e i g n s u b ­
s t a n c e o n the w h e e l s o f an e m p t y c a r that p r e c e d e d t h e s e c a r s t h r o u g h 
the m a s t e r r e t a r d e r . T h e e m p t y c a r h a d o r i g i n a t e d at a M o b i l O i l 
p l an t ; h o w e v e r , an i n s p e c t i o n o f the p l an t d i d n o t d i s c l o s e the s o u r c e 
o f the f o r e i g n s u b s t a n c e . 

O t h e r o v e r s p e e d i n c i d e n t s in E n g l e w o o d Y a r d w e r e a t t r i b u t e d 
to f o r e i g n s u b s t a n c e s o n c a r w h e e l s ; h o w e v e r , t h e s e i n c i d e n t s w e r e 
n o t d o c u m e n t e d and t h e y w e r e i n f r e q u e n t . T h e y a r d o p e r a t i n g 
r e s t r i c t i o n s o n the h u m p i n g o f m u l t i p l e c a r s c o n t a i n i n g s u l p h u r i c 
a c i d , h y d r o f l u o r i c a c i d , and a c e t o n e c y a n o h y d r i n w e r e i n t r o d u c e d 
a f t e r o v e r s p e e d e x p e r i e n c e s w i t h c a r s c a r r y i n g t h e s e c o m m o d i t i e s . 

P o s t a c c i d e n t I n s p e c t i o n s , T e s t s , and M a i n t e n a n c e 

R e t a r d e r s - - A l l e x c e p t o n e s e c t i o n o f the i n v o l v e d r e t a r d e r s 
w e r e f o u n d in the c l o s e d p o s i t i o n a f t e r the e x p l o s i o n . T h e i n v o l v e d 
c o n t r o l l e v e r s o n the c o n s o l e c o n t r o l m a c h i n e w e r e n o t o p e n ; h o w ­
e v e r , the e x a c t p o s i t i o n w a s n o t d e t e r m i n e d . A b l a c k , s h i n y s u b ­
s t a n c e w a s f o u n d o n the s u r f a c e s o f the b r a k e s h o e s o f the g r o u p 
r e t a r d e r s f o r b o w l t r a c k 1 a n d b o w l t r a c k 5 0 , and o n a l l s e c t i o n s 
o f the m a s t e r r e t a r d e r w i t h the e x c e p t i o n o f the o n e o p e n s e c t i o n . 

T h e o n e s e c t i o n o f the m a s t e r r e t a r d e r w a s o p e n b e c a u s e i t 
h a d b e e n d i s a b l e d b y the s i g n a l m a i n t a i n e r w h e n a b r o k e n c h a i r 
s u p p o r t i n that s e c t i o n w a s d i s c o v e r e d a s the p r e v i o u s c u t o f c a r s 
w a s b e i n g h u m p e d . T h u s , the t o t a l b r a k i n g c a p a b i l i t y o f the r e ­
t a r d i n g s y s t e m h a d b e e n r e d u c e d b y a b o u t 10 p e r c e n t . T h e g a g e 
b e t w e e n s o m e o f the r e t a r d e r b r a k e s h o e s w a s g r e a t e r than the m a x i ­
m u m s p e c i f i e d b y G R S ; h o w e v e r , a r e p r e s e n t a t i v e o f G R S i n d i c a t e d 
that the n u m b e r o f s h o e s o u t o f t o l e r a n c e w o u l d n o t h a v e c a u s e d the 
o v e r s p e e d o f c a r s 15 a n d 16 i f the b r a k e s h o e s and w h e e l s h a d b e e n 
c l e a n . C a l c u l a t i o n s b y S h e l l a n d G R S i n d i c a t e d that the s h o e w e a r 
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m a y h a v e r e d u c e d the r e t a r d i n g c a p a b i l i t y o f the c o m b i n e d m a s t e r -
N o . 1 g r o u p r e t a r d i n g s y s t e m b y an a d d i t i o n a l 10 p e r c e n t . H o w e v e r , 
the r e t a r d e r r a t i n g w a s a d e q u a t e to c o n t r o l the c a r s i n v o l v e d e v e n 
t h o u g h i t s c a p a b i l i t y w a s r e d u c e d . 

S P m a i n t e n a n c e c r e w s r e p a i r e d the b r o k e n c h a i r s u p p o r t a n d 
r e n e w e d the w o r n r e t a r d e r b r a k e s h o e s . T h e r e t a r d e r s f u n c t i o n e d 
p r o p e r l y w h e n h u m p i n g r e s u m e d . S p e e d t e s t s w e r e c o n d u c t e d s u b ­
s e q u e n t l y and the e x i t s p e e d s o f v a r i o u s w e i g h t s and g r o u p s o f c a r s 
w e r e w i t h i n t o l e r a b l e l i m i t s e v e n w i t h the o n e s e c t i o n o f the m a s t e r 
r e t a r d e r d i s a b l e d . 

T h e f o r e i g n s u b s t a n c e s - - S a m p l e s w e r e t a k e n f r o m the b r a k e -
s h o e s o f the m a s t e r r e t a r d e r , the t w o i n v o l v e d g r o u p r e t a r d e r s , a n d 
f r o m the w h e e l s o f c a r s 1 5 , 16 , and 1 9 . T h e s a m p l e s c o n t a i n e d 
e p o x y r e s i n s i m i l a r to that p r o d u c e d b y S h e l l and that l o a d e d i n the 
w a r e h o u s e a r e a w h e r e the s p i l l e d r e s i n w a s o n the t r a c k s . It a l s o 
w a s s i m i l a r to the e p o x y r e s i n l o a d e d i n d r u m s in c a r 1 6 . 

S h e l l p e r f o r m e d v a r i o u s l a b o r a t o r y t e s t s o n the s a m p l e s , o n 
t h e i r e p o x y r e s i n s , a n d o n o t h e r m a t e r i a l s . T h e t e s t s i n d i c a t e d 
tha t the p h y s i c a l p r o p e r t i e s o f the r e c o v e r e d s a m p l e s d i d n o t c h a n g e 
u n d e r s i m u l a t e d r e t a r d e r c o n d i t i o n s o f s l i d i n g v e l o c i t y , t e m p e r a t u r e , 
and p r e s s u r e . T h e c o e f f i c i e n t s o f f r i c t i o n f o r a l l o f the s u b s t a n c e s 
t e s t e d ( A p p e n d i x E ) e x c e e d e d 0 . 0 8 , w h i c h G R S s t a t e d w a s the a v e r a g e 
e x h i b i t e d b e t w e e n the r e t a r d e r b r a k e s h o e s a n d c a r w h e e l s . T h i s 
v a l u e had b e e n e s t a b l i s h e d e m p i r i c a l l y . 

A N A L Y S I S 

F a i l u r e o f the R e t a r d i n g S y s t e m 

T h e t e s t i m o n y o f the w i t n e s s e s and the i m p a c t m a r k s o n the 
v a r i o u s c a r s a l l i n d i c a t e d that c a r s 15 a n d 16 w e r e the f i r s t o v e r -
s p e e d c a r s . C a r s 17 a n d 18 a l s o w e n t t h r o u g h the r e t a r d e r s w i t h ­
ou t n o t i c e a b l e b r a k i n g , but the g r o u p r e t a r d e r t h e y p a s s e d t h r o u g h 
w a s n o t the o n e u s e d b y c a r s 15 a n d 1 6 . H o w e v e r , the s a m e g r o u p 
r e t a r d e r u s e d b y c a r s 17 and 18 h a d b e e n u s e d b y f i v e p r e v i o u s c a r s 
in t h i s s w i t c h i n g c u t w i t h o u t i n c i d e n t . T h e g r o u p r e t a r d e r u s e d b y 
c a r s 15 a n d 16 h a d b e e n u s e d b y t h r e e c a r s i n th i s s w i t c h i n g c u t . 

T h e a b o v e s u g g e s t s that s o m e t h i n g o c c u r r e d to a f f e c t the b r a k i n g 
c a p a b i l i t y o f the t h r e e i n d i v i d u a l r e t a r d e r s . P o s t a c c i d e n t i n s p e c t i o n s 
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r e v e a l e d n o e v i d e n c e o f e q u i p m e n t m a l f u n c t i o n . O t h e r e v i d e n c e 
s u p p o r t s the s t a t e m e n t s o f the r e t a r d e r o p e r a t o r - - the o n l y m a n 
w h o s e a c t i o n s c o u l d h a v e c o n t r i b u t e d to the a c c i d e n t . 

T h e f o r e i g n s u b s t a n c e w a s f o u n d o n a l l t h r e e o f the r e t a r d e r s ' 
b r a k e s h o e s . The m a t e r i a l a l s o w a s i d e n t i f i e d in s u b s t a n t i a l q u a n t i t i e s 
o n the w h e e l r i m f a c e s o f c a r s 15 and 16 , and t h e r e w e r e t r a c e s o f 
r e s i n o n the w h e e l s o f c a r 1 9 . C a r 15 w a s the f i r s t c a r i n the s w i t c h ­
ing c u t o n w h i c h th i s m a t e r i a l w a s o b s e r v e d . 

T h u s , the o v e r s p e e d c a r s , the f o r e i g n s u b s t a n c e s o n t h e i r 
w h e e l s , and the f a i l u r e o f t h r e e r e t a r d e r s s u g g e s t that c a r s 15 a n d 
16 had c a r r i e d s u f f i c i e n t f o r e i g n m a t e r i a l i n to the m a s t e r r e t a r d e r 
to c o u n t e r a c t the i n t e n d e d b r a k i n g o f t h e s e c a r s a n d the t h r e e c a r s 
tha t f o l l o w e d . S u f f i c i e n t f o r e i g n m a t e r i a l w a s d e p o s i t e d o n the 
m a s t e r r e t a r d e r b r a k e s h o e s to c a u s e c a r s 17 a n d 18 to p i c k u p and 
c a r r y th i s m a t e r i a l i n to the g r o u p r e t a r d e r . The b r a k i n g c a p a b i l i t y 
o f that r e t a r d e r w a s r e d u c e d , a s w a s that o f the g r o u p r e t a r d e r w h i c h 
h a n d l e d c a r s 15 a n d 1 6 . 

T h e t e s t s p e r f o r m e d by S h e l l a f t e r the a c c i d e n t i n d i c a t e d that 
e p o x y r e s i n s a s w e l l as m a n y o t h e r m a t e r i a l s l o w e r the c o e f f i c i e n t s 
o f f r i c t i o n o f the d r y m e t a l s u r f a c e s o f c a r w h e e l s and r e t a r d e r 
b r a k e s h o e s . T h o s e t e s t s a l s o i n d i c a t e d that the c o e f f i c i e n t s o f 
f r i c t i o n o f a l l s u b s t a n c e s t e s t e d w e r e g r e a t e r than 0 . 0 8 ; t h e r e f o r e , 
the r e t a r d e r s s h o u l d h a v e s t o p p e d the c a r s e v e n t h o u g h the w h e e l s 
w e r e c o a t e d and the r e t a r d e r c a p a b i l i t y h a d b e e n r e d u c e d b y - a b o u t 
20 p e r c e n t by the w o r n s h o e s and the o u t - o f - s e r v i c e s e c t i o n . S h e l l ' s 
f i n d i n g s s u g g e s t that o t h e r f a c t o r s , s u c h a s e q u i p m e n t m a l f u n c t i o n 
o r h u m a n e r r o r , w o u l d h a v e h a d to a f f e c t t h r e e r e t a r d e r s s i m u l t a ­
n e o u s l y . T h e S a f e t y B o a r d b e l i e v e s that the p r o b a b i l i t y o f s u c h an 
o c c u r r e n c e i s m i n u t e . 

T h e o n e f a c t o r c o m m o n to a l l t h r e e r e t a r d e r s that w o u l d p r o ­
m o t e th i s a p p a r e n t i n c o n s i s t e n c y w a s the s t a t e d c o e f f i c i e n t o f 
f r i c t i o n . G R S had no t u s e d the c o e f f i c i e n t o f f r i c t i o n as a c r i t e r i o n 
f o r d e s i g n f o r t h e i r r e t a r d e r s , but i n s t e a d e s t a b l i s h e d t h i s c o ­
e f f i c i e n t e m p i r i c a l l y . T h e c o e f f i c i e n t o f f r i c t i o n h a d no t b e e n 
s u b s t a n t i a t e d t h r o u g h f i e l d t e s t s o f c a r s w i t h w h e e l s c o a t e d w i t h 
s u b s t a n c e s w i t h k n o w n p r o p e r t i e s . I n s t e a d , i t w a s r e c o g n i z e d that 
s o m e m a t e r i a l s o n c a r w h e e l s c o u l d r e d u c e the b r a k i n g e f f e c t s o f 
r e t a r d e r s , but the m a t e r i a l s w e r e n o t d e s c r i b e d . L i k e w i s e , S h e l l ' s 
l a b o r a t o r y t e s t s h a v e no t b e e n c o r r e l a t e d wi th f i e l d t e s t s to a s s u r e 
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that t h e y d e p i c t e d a c t u a l r e t a r d e r p e r f o r m a n c e . T h e r e f o r e , the t y p e s 
o f c o n t a m i n a n t s that c a n c a u s e a r u n a w a y c a r a r e s t i l l u n c e r t a i n and 
n e e d to b e d e f i n e d . S i m i l a r l y , the m a r g i n s o f r e t a r d e r p e r f o r m a n c e 
u n d e r v a r i o u s o p e r a t i n g c o n d i t i o n s h a v e n o t b e e n s y s t e m a t i c a l l y s e t 
f o r t h . 

T h e S o u r c e o f the F o r e i g n S u b s t a n c e 

T h e e p o x y r e s i n s i d e n t i f i e d o n the c a r w h e e l s a n d o n the r e t a r d e r 
b r a k e s h o e s w e r e s i m i l a r t o t h o s e p r o d u c e d at the S h e l l p l an t in the 
a r e a w h e r e c a r s 15 a n d 16 w e r e l o a d e d . T h e r e w e r e n o o t h e r l o c a t i o n s 
en r o u t e f r o m the S h e l l p l an t to E n g l e w o o d Y a r d w h e r e the m a t e r i a l 
m i g h t h a v e b e e n p i c k e d u p . T h e r e s i n w a s s i m i l a r to that l e a k i n g f r o m 
c a r 1 6 , but the l e a k i n g r e s i n c o u l d n o t be t r a c e d b a c k f r o m t r a c k 5 0 . 
T h e s h i f t e d l o a d w h i c h c a u s e d the r e s i n t o l e a k m u s t h a v e r e s u l t e d f r o m 
the o v e r s p e e d i m p a c t b e t w e e n c a r s 15 and 16 o n t r a c k 5 0 . T h e r e f o r e , 
the f o r e i g n s u b s t a n c e o n the w h e e l s o f c a r s 15 and 16 m u s t h a v e b e e n 
p i c k e d up f r o m the f l a n g e w a y s o f the t r a c k a d j a c e n t to the S h e l l w a r e ­
h o u s e w h e r e the e p o x y r e s i n had b e e n s p i l l e d . 

E m e r g e n c y P r o c e d u r e s 

A t E n g l e w o o d Y a r d 10 to 12 p e r c e n t o f the c a r s h a n d l e d w e r e 
c l a s s i f i e d a s h a z a r d o u s m a t e r i a l s . H a n d l i n g o f f l a m m a b l e c o m ­
p r e s s e d g a s e s a s i f t h e y w e r e e x p l o s i v e s c o n s i s t e n t w i t h the S a f e t y 
B o a r d ' s r e c o m m e n d a t i o n s R - 7 4 - 2 9 & 30 ( A p p e n d i x F ) r e d u c e s r i s k s ; 
h o w e v e r , a r u n a w a y c a r i s u n p r e d i c t a b l e , and i t s e f f e c t o n o t h e r c a r s 
w i t h i n a y a r d p r e s e n t s a h a z a r d . F o r e x a m p l e , the O c t o b e r 1 2 , 1 9 7 3 , 
r u n a w a y r e s u l t e d i n a c o l l i s i o n b e t w e e n the o v e r s p e e d c a r and c a r s o n 
a s w i t c h i n g l e a d that w e r e no t i n v o l v e d i n the h u m p i n g o p e r a t i o n . 

If o c c a s i o n a l o v e r s p e e d c a r s a r e t o b e t o l e r a t e d i n r e t a r d e r 
d e s i g n o r o p e r a t i o n , t hen a m e a n s o f s a f e l y h a n d l i n g t h e s e o v e r -
s p e e d s s h o u l d be p r o v i d e d . E v e n i f h a z a r d o u s m a t e r i a l s a r e n o t 
h a n d l e d , r u n a w a y c a r s a f f e c t the s a f e t y o f y a r d e m p l o y e e s and m a y 
a f f e c t the s a f e o p e r a t i o n o f o v e r - t h e - r o a d t r a n s p o r t a t i o n i f the c a r 
d a m a g e s a r e u n d e t e c t e d . 

T h e r e a r e v a r i o u s d e v i c e s o r f a c i l i t i e s that c o u l d a c t a s b a c k u p 
w h e n t h e r e i s a f a i l u r e in the b a s i c c a r r e t a r d i n g s y s t e m . In a d d i t i o n , 
the r e t a r d e r o p e r a t o r s c o u l d b e t r a i n e d i n e x a c t p r o c e d u r e s f o r v a r i o u s 
e m e r g e n c y s i t u a t i o n s . It a l s o i s n e c e s s a r y tha t the e x t e n t o f 
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p r e v i o u s d a m a g e be k n o w n to a l l i n v o l v e d . T h i s c a n be a c c o m p l i s h e d 
o n l y t h r o u g h the d o c u m e n t a t i o n o f p a s t a c c i d e n t e x p e r i e n c e s o r n e a r -
m i s s e s . 

H a n d l i n g o f the P r e v i o u s O v e r s p e e d I n c i d e n t s 

T h e O c t o b e r 1 5 , 1973, l e t t e r f r o m S P to S h e l l c l e a r l y i n d i c a t e s 
that the p o t e n t i a l c a t a s t r o p h i c e f f e c t s o f the s p i l l e d r e s i n w e r e k n o w n 
b y the S P and w e r e c l e a r l y e x p l a i n e d to S h e l l . H o w e v e r , S h e l l p e r ­
s o n n e l c o n t i n u e d to r e g a r d the s p i l l e d r e s i n o n l y a s an i r r i t a n t to the 
t r a i n m e n w h o w o r k e d in the a r e a . 

A f t e r O c t o b e r 1 5 , 1 9 7 3 , n o a p p a r e n t c o n s i d e r a t i o n w a s g i v e n 
to the p o s s i b l e e f f e c t s o f the s p i l l e d r e s i n on the r e t a r d e r o p e r a t i o n 
at E n g l e w o o d Y a r d . T h e l e s s o n s that s h o u l d h a v e b e e n l e a r n e d 
f r o m the m i n o r a c c i d e n t o f O c t o b e r 12 , 1 9 7 3 , w e r e i g n o r e d . 

T h e s p i l l e d r e s i n o n the l o a d i n g t r a c k s c o n t i n u e d to e x i s t to 
v a r y i n g d e g r e e s . T h e i n d i v i d u a l c i r c u m s t a n c e s n e c e s s a r y to c a u s e 
a n o t h e r r e p o r t a b l e o v e r s p e e d a c c i d e n t d u r i n g s w i t c h i n g o p e r a t i o n s 
at E n g l e w o o d Y a r d d id n o t c o m b i n e unt i l S e p t e m b e r 2 1 , 1 9 7 4 . 

S P ' s a c t i o n o f i n s t r u c t i n g i t s t r a i n m e n to r e j e c t c a r s that h a d 
a f o r e i g n s u b s t a n c e o n t h e i r w h e e l s w a s i n e f f e c t i v e . F o r e x a m p l e , 
the c o n d u c t o r w h o s u p e r v i s e d hand l ing c a r s 15 and 16 at the S h e l l 
p lan t the day b e f o r e the a c c i d e n t w a s no t a w a r e o f any i n s t r u c t i o n s 
p e r t a i n i n g to r e j e c t i n g c a r s o r any r e q u i r e m e n t f o r h i m to i n s p e c t 
c a r s . 

T h e c a r i n s p e c t o r s w h o l o o k e d o v e r c a r s 15 a n d 16 b e f o r e t h e y 
m o v e d o v e r the h u m p s t a t e d that t h e y had n o t s e e n the w r i t t e n n o t i c e 
o f N o v e m b e r 14 , 1 9 7 3 , b e f o r e the a c c i d e n t . T h e i r p e r s o n a l i n t e r ­
p r e t a t i o n s o f the w h e e l c o n d i t i o n s w h i c h c o u l d c a u s e o v e r s p e e d c a r s 
w e r e d i f f e r e n t . T h u s , the i m p l e m e n t a t i o n o f the w r i t t e n i n s t r u c t i o n s 
w a s i n e f f e c t i v e in p r e v e n t i n g an o v e r s p e e d r e c u r r e n c e . 

On A u g u s t 9 , 1 9 7 4 , a n o t h e r o v e r s p e e d c a r w e n t t h r o u g h the 
r e t a r d e r and the a c c i d e n t w a s a t t r i b u t e d to a f o r e i g n s u b s t a n c e o n 
c a r w h e e l s . Y e t , n o f o l l o w u p w a s p e r f o r m e d to d e t e r m i n e w h y t h i s 
c a r w a s n o t d i s c o v e r e d by the c a r m e n w h o i n s p e c t e d i t o r by the 
t r a i n m e n i n v o l v e d in p i c k i n g up the c a r . T h e l e t t e r o f A u g u s t 19 
and m e e t i n g o f A u g u s t 23 f o l l o w e d th i s a c c i d e n t , and it w a s 
r e c o g n i z e d that the s p i l l e d e p o x y r e s i n in the w a r e h o u s e a r e a w a s 
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s t i l l a p r o b l e m . H o w e v e r , the c a t a s t r o p h i c a c c i d e n t p o t e n t i a l w a s 
n o t r e i t e r a t e d e v e n t h o u g h i t a g a i n had b e e n d e m o n s t r a t e d . 

I n a d e q u a t e f o l l o w u p o n the p a r t o f the S P m a n a g e m e n t o c c u r r e d 
a f t e r t he p r e v i o u s o v e r s p e e d a c c i d e n t s s i n c e the v a r i o u s r e q u e s t s and 
i n s t r u c t i o n s w e r e n e i t h e r u n d e r s t o o d n o r i m p l e m e n t e d . 

C a r I n s p e c t i o n P r o c e d u r e s 

A l t h o u g h the c a r i n s p e c t o r s w e r e e x p e r i e n c e d , t h e y w e r e no t 
s h o w n s p e c i f i c e x a m p l e s o f w h e e l c o n d i t i o n s that c o u l d r e d u c e the 
e f f e c t i v e n e s s o f r e t a r d e r s . It i s k n o w n t h r o u g h o u t the i n d u s t r y that 
f o r e i g n s u b s t a n c e s o n c a r w h e e l s c a n a d v e r s e l y a f f e c t the b r a k i n g 
p e r f o r m a n c e o f c a r r e t a r d e r s . O n e p u r p o s e o f c a r i n s p e c t o r s o n 
the c r e s t w a s to i n s u r e a s a f e h u m p i n g o p e r a t i o n . T h e c a r s i n v o l v e d 
w e r e to h a v e r e c e i v e d a s u b s e q u e n t o u t b o u n d i n s p e c t i o n i n a c c o r d a n c e 
w i t h F e d e r a l r e g u l a t i o n s b e f o r e t h e i r d e p a r t u r e . 

T h e r e a r e a n u m b e r o f c a r d e f e c t s that a c a r i n s p e c t o r n o r m a l l y 
l o o k s f o r ; h o w e v e r , t h e r e a r e a l i m i t e d n u m b e r o f d e f e c t s that he c a n 
d e t e c t w h e n c a r s a r e m o v i n g p a s t h i m at 2 1 /4 m p h i n a l l k inds o f 
w e a t h e r . T h e c r i t i c a l d e f e c t s w h i c h c o u l d a f f e c t the h u m p o p e r a t i o n 
w e r e n o t u n d e r s t o o d by the i n s p e c t o r s . I n s t e a d t h e y w e r e a t t e m p t i n g 
to f ind a l l d e f e c t s o n a l l c a r s . 

S a f e t y C o n t r o l s 

F e d e r a l r e g u l a t i o n s w e r e no t v i o l a t e d at H o u s t o n . A s a r e s u l t 
o f a s i m i l a r a c c i d e n t at E a s t S t . L o u i s , I l l i n o i s , I / the S a f e t y B o a r d 
r e c o m m e n d e d that F R A " e s t a b l i s h a r e q u i r e m e n t that r a i l r o a d c a r ­
r i e r s h a n d l e s w i t c h i n g o p e r a t i o n s o f c a r s c o n t a i n i n g l a r g e s h i p m e n t s 
o f h a z a r d o u s m a t e r i a l s w i t h a d a n g e r r a n g e b e y o n d r a i l r o a d p r o p e r t y 
b o u n d a r i e s , in the s a m e m a n n e r as t h e y h a n d l e s w i t c h i n g o p e r a t i o n s 
o f c a r s c o n t a i n i n g e x p l o s i v e s . " F R A i m p l e m e n t e d the g e n e r a l i n t en t 
o f t h i s r e c o m m e n d a t i o n t h r o u g h E m e r g e n c y O r d e r N o . 5, d a t e d 
O c t o b e r 2 7 , 1 9 7 4 , w h i c h w a s a f t e r the S a f e t y B o a r d had r e i t e r a t e d i t 
o n O c t o b e r 1 1 , 1 9 7 4 . ( S e e A p p e n d i x F . ) 

1 / N T S B R A R - 7 3 - 1 , H a z a r d o u s M a t e r i a l s R a i l r o a d A c c i d e n t i n the 
A l t o n and S o u t h e r n G a t e w a y Y a r d i n E a s t S t . L o u i s , I l l i n o i s , 
J a n u a r y 2 2 , 1 9 7 2 . 
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F R A p u b l i s h e d r e g u l a t i o n s e f f e c t i v e Ju ly 2 3 , 1 9 7 4 , w h i c h 
r e q u i r e d h e a d s h i e l d s o n a l l D O T 1 1 2 A and 1 1 4 A t ank c a r s b y the 
e n d o f 1 9 7 7 . T h e r a i l r o a d a n d t ank c a r i n d u s t r i e s g e n e r a l l y f a v o r e d 
the i n s t a l l a t i o n o f t o p and b o t t o m s h e l f c o u p l e r s r a t h e r than h e a d 
s h i e l d s . In th i s i n s t a n c e , the s h e l f c o u p l e r m a y n o t h a v e p r e v e n t e d 
the o v e r r i d e and p u n c t u r e , o r h e a d t e a r . T h e c o u p l e r o n the e m p t y 
t ank c a r b r o k e , t h i s a l s o c o u l d o c c u r w i t h the s h e l f c o u p l e r d e s i g n . 
H a d a h e a d s h i e l d b e e n p r e s e n t , i t i s l i k e l y that the h e a d w o u l d n o t 
h a v e b e e n p u n c t u r e d s i n c e the e n e r g y w o u l d h a v e b e e n d i s s i p a t e d 
o v e r a g r e a t e r a r e a a n d the s t r i k i n g e d g e o f the c o u p l e r o r c o u p l e r 
s h a n k w o u l d have b e e n b l u n t e d . 

It a l s o i s s i g n i f i c a n t that the c o m b i n e d l o s s e s o f the t w o 1 9 7 4 
a c c i d e n t s at D e c a t u r , I l l i n o i s , and H o u s t o n , T e x a s , a p p r o x i m a t e d 
$ 3 1 . 8 m i l l i o n . T h i s e x c e e d s the 6 - y e a r ( 1 9 6 5 - 1 9 7 0 ) l o s s f i g u r e o f 
$ 2 3 . 3 m i l l i o n f o r a l l t y p e s o f t ank c a r p u n c t u r e s . T h a t f i g u r e w a s 
u s e d by the R a i l w a y P r o g r e s s I n s t i t u t e / t h e A s s o c i a t i o n o f A m e r i c a n 
R a i l r o a d s to d e t e r m i n e the c o s t - e f f e c t i v e n e s s o f t ank c a r s a f e t y . 

C O N C L U S I O N S 

1. T h e f a i l u r e o f the r e t a r d e r s to c o n t r o l the c a r s w a s n o t 
c a u s e d b y h u m a n e r r o r o r the m a l f u n c t i o n o f the e q u i p m e n t . 

2 , T h e f o r e i g n s u b s t a n c e s d i s c o v e r e d o n the b r a k e s h o e s o f 
the m a s t e r r e t a r d e r a n d the g r o u p r e t a r d e r w h i c h s e r v e d 
b o w l t r a c k s 50 a n d 51 w e r e d e p o s i t e d t h e r e b y the w h e e l s 
o f c a r s 15 and 1 6 . T h e f o r e i g n s u b s t a n c e s d i s c o v e r e d o n 
the b r a k e s h o e s o f the g r o u p r e t a r d e r w h i c h s e r v e d b o w l 
t r a c k 1 w e r e c a r r i e d t h e r e by the w h e e l s o f c a r s 17 and 
18 , w h i c h h a d p i c k e d u p the m a t e r i a l f r o m the b r a k e s h o e s 
o f the m a s t e r r e t a r d e r . 

3 , T h e f o r e i g n s u b s t a n c e s o n the w h e e l s o f c a r s 15 a n d 16 
w e r e p i c k e d up f r o m the f l a n g e w a y s o f the t r a c k a d j a c e n t 
to the w a r e h o u s e i n the S h e l l p l an t w h e r e the e p o x y r e s i n s 
w e r e l o a d e d . 

4 . A l t h o u g h o n e o f the s e v e n s e c t i o n s o f the m a s t e r r e t a r d e r 
h a d b e e n r e m o v e d f r o m s e r v i c e and the b r a k e s h o e s o n 
the v a r i o u s r e t a r d e r s w e r e w o r n , s u f f i c i e n t c a p a c i t y r e ­
m a i n e d to r e t a r d c a r s 15 t h r o u g h 19 i f n o f o r e i g n s u b ­
s t a n c e s h a d b e e n o n the r e t a r d e r b r a k e s h o e s a n d c a r 
w h e e l s . 
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5. The two tank cars containing butadiene {cars 17 and 18) 
collided with the empty tank car (car 10) while it was 
freestanding or moving slowly. The collision speed was 
about 18 to 20 mph, as estimated by witnesses. 

6. The puncture of the head of the loaded tank car by the 
coupler of an empty car was generally consistent with 
the circumstance of accidents that occurred at 
Decatur, Illinois, and East St. Louis, Illinois. 

7. The damage done by the explosion was consistent with a 
detonative open-air explosion rather than deflagration. 

8. Shell Oil Company management failed to heed the clear 
warnings of the Southern Pacific representatives issued 
in 1973 that the spilled epoxy resin at Shell's plant 
offered the potential for an accident involving hazardous 
materials at Englewood Yard. 

9. The Southern Pacific management recognized that foreign 
substances on car wheels could nullify the braking 
capabilities of the retarders, however, actions taken*to 
prevent a recurrence were ineffective. The various re­
quests and instructions initiated were either not received, 
not understood, or were ignored by the recipients. No 
followup action was taken by the Southern Pacific manage­
ment although there was reason to suspect that these various 
communications were not being obeyed. 

10. Southern Pacific car inspectors had not been taking 
exception to foreign substances on car wheels even though 
such substances had contributed to previous accidents in 
Englewood Yard. 

11. The retarders were not able to brake cars with the frictional 
characteristics that were said to be within the retarder's 
capability. The coefficient of friction had not been the basis 
for judging retarder performance, as an occasional runaway 
car was tolerated. 
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12. Car journal oil, grease, epoxy resins, and various com­
binations of these mixed with other contaminants exhibited 
similar coefficients of friction when subjected to simulated 
retarder conditions. The exact effect on retarder oper­
ations of these materials and many other substances that 
are c o m m o n to car wheel surfaces is not known. 

13. There were no violations of Federal regulations by the 
carrier or the shipper. 

14. Top and bottom shelf couplers probably would not have 
prevented the tank head puncture since the coupler on 
car 10 broke. 

15. A head-shield on the car which released the butadiene 
probably would have prevented the puncture of the tank 
head by the overriding coupler of the empty tank car. 

16. Although there had been instances of overspeed cars in 
switching operations at Englewood Yard, there were no 
emergency procedures or facilities for handling these 
overspeed incidents. 

17. The efficient handling of the fire emergency resulted 
from the joint preaccident planning and training by the 
Southern Pacific and the Houston Fire Department. 

P R O B A B L E C A U S E 

The National Transportation Safety Board determines that the 
probable cause of the overspeed impact was the failure of the re­
tarding system to slow the two coupled tank cars and the absence of 
a backup system to control cars which pass through the retarders 
at excessive speeds. The failure of the retarding system was caused 
by foreign substances on the wheels of the two cars that preceded the 
two tank cars through the retarders. 

Contributing to the accident was the failure of the Southern 
Pacific Transportation Company to enforce procedures to exclude 
cars with a foreign substance on their wheels from the humping 
system, and the Shell Oil Company's failure, after notification of 
the hazard, to eliminate spilled epoxy resin from the flangeways of 
their track. 



R E C O M M E N D A T I O N S 

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 B o a r d r e c o m m e n d s that : 

T h e S o u t h e r n P a c i f i c T r a n s p o r t a t i o n C o m p a n y : 

(1) R e v i e w the d e s i g n o f the h u m p at E n g l e w o o d Y a r d and 
m a k e t h o s e c h a n g e s n e c e s s a r y to i n s u r e that a l l c a r s 
b r o u g h t to the h u m p f o r c l a s s i f i c a t i o n w i l l b e c o n t r o l l e d 
p r o p e r l y . T h i s r e v i e w s h o u l d i n c l u d e a s y s t e m a t i c 
a n a l y s i s o f the i n t e r r e l a t e d e f f e c t s o f g r a d e s , r e t a r d e r s , 
c o n t r o l s f o r s w i t c h i n g and m a i n t a i n i n g p r o g r a m m e d s p e e d , 
s e p a r a t e p r o v i s i o n s f o r b a c k u p to ha l t o v e r s p e e d c a r s , 
c o n s t a n t m o n i t o r i n g o f o v e r s p e e d s , c a r i n s p e c t i o n p r o c e ­
d u r e s , and a p r e d i c t i o n o f the r e l i a b i l i t y o f the s y s t e m 
w i t h c a r s a c t u a l l y u s i n g i t . ( R e c o m m e n d a t i o n R - 7 5 - 2 8 ) 
( C l a s s II) 

T h e F e d e r a l R a i l r o a d A d m i n i s t r a t i o n : 

(2 ) In c o o p e r a t i o n w i t h the A s s o c i a t i o n o f A m e r i c a n R a i l r o a d s , 
d o the n e c e s s a r y r e s e a r c h , and t h e n d e v e l o p m i n i m u m 
p e r f o r m a n c e s t a n d a r d s f o r r e t a r d i n g s y s t e m s i n g r a v i t y 
s w i t c h i n g y a r d s . ( R e c o m m e n d a t i o n R - 7 5 - 2 9 ) ( C l a s s III) 

(3) I s s u e r e g u l a t i o n s s u p e r s e d i n g E m e r g e n c y O r d e r N o . 5 
that w i l l r e q u i r e r a i l r o a d s to h a n d l e the s w i t c h i n g o f 
c a r s c o n t a i n i n g l a r g e s h i p m e n t s o f h a z a r d o u s m a t e r i a l s , 
w i t h a d a n g e r r a n g e b e y o n d r a i l r o a d p r o p e r t y b o u n d a r i e s , 
i n the s a m e m a n n e r a s t hey h a n d l e o p e r a t i o n s o f c a r s 
c o n t a i n i n g e x p l o s i v e s . ( R e c o m m e n d a t i o n R - 7 5 - 3 0 ) 
( C l a s s II) 
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BY 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 B O A R D 

hi J O H N H . R E E D 
C h a i r m a n 

hi L O U I S M . T H A Y E R 
M e m b e r 

hi I S A B E L A . B U R G E S S 
M e m b e r 

hi W I L L I A M R . H A L E Y 
M e m b e r 

F r a n c i s H . M c A d a m s , M e m b e r , d id no t p a r t i c i p a t e i n the a d o p t i o n 

o f t h i s r e p o r t . 

M a y 2 1 , 1975 
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A P P E N D I X A 

C O P Y 
S O U T H E R N P A C I F I C 

T R A N S P O R T A T I O N C O M P A N Y 
913 F r a n k l i n A v e . , P . O . B o x 1319 

H o u s t o n , T e x a s 7 7 0 0 1 

O c t o b e r 1 5 , 1973 

M r , E . S. M a r t i n 
P l a n t M a n a g e r 
S h e l l C h e m i c a l C o m p a n y 
P . O . B o x 2 6 3 3 
D e e r P a r k , T e x a s 7 7 5 3 6 

D e a r M r , M a r t i n : 

F r i d a y m o r n i n g , O c t o b e r 1 2 , c a r T L C X 3 8 0 2 5 w a s t e n d e r e d to 
us u n d e r the s h e d o n T r a c k 1 2 . 

L a t e r in the d a y , d u r i n g s w i t c h i n g o p e r a t i o n s at E n g l e w o o d , th i s 
c a r m o v e d t h r o u g h the r e t a r d e r s at a s p e e d s u f f i c i e n t t o c o l l i d e w i t h 
o t h e r c a r s i n the t r a c k , s h o v i n g t h e m in to the s i d e o f c a r s b e i n g 
h a n d l e d o n the l e a d at the "West e n d o f the B o w l . 

I n v e s t i g a t i o n d e v e l o p e d w h e e l s had b e e n c o v e r e d w i t h a r e s i n o u s 
s u b s t a n c e . F u r t h e r i n v e s t i g a t i o n d e v e l o p e d r e s i n i n the v i c i n i t y o f 
the l o a d i n g o p e r a t i o n s w h e r e , i n l o a d i n g , the s u b s t a n c e had o v e r f l o w n , 
i nunda t ing the r a i l s s u f f i c i e n t l y to p e r m i t w h e e l s to p i c k i t u p , l u b r i ­
c a t i n g t h e m to the e x t e n t r e t a r d e r s w e r e c o m p l e t e l y i n e f f e c t i v e . 

O u r i n v e s t i g a t i o n f u r t h e r d e v e l o p e d that th i s i s n o t the f i r s t t i m e 
th i s s i t u a t i o n has o c c u r r e d , and i n e a c h o f the p r e c e d i n g i n s t a n c e s , 
w e w e r e a s s u r e d that c o r r e c t i v e a c t i o n w a s b e i n g t a k e n . H o w e v e r , 
i t d o e s no t s e e m that , a s o f F r i d a y m o r n i n g , the s i t u a t i o n had b e e n 
c o r r e c t e d . 

In v i e w o f the e x t r e m e l y s e n s i t i v e n a t u r e o f c o m m o d i t i e s 
o r i g i n a t i n g n o t o n l y i n y o u r p l an t , but i n the g r e a t e r H o u s t o n a r e a , 
w h i c h m u s t b e h a n d l e d t h r o u g h o u r E n g l e w o o d f a c i l i t i e s , it i s 
i m p e r a t i v e that a l l s t e p s be t a k e n to c o n t r o l a s p i l l a g e w h i c h c o u l d 
r e s u l t in a r e c u r r i n g s i t u a t i o n o f th i s n a t u r e . 
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R e c o g n i z i n g that t h e r e a r e o c c a s i o n a l p r o d u c t l o s s e s f r o m 
u n c o n t r o l l a b l e c a u s e s , it f o l l o w s that s u c h a s i t u a t i o n s h o u l d be 
b r o u g h t to o u r a t t e n t i o n w h e n e v e r a c a r m a y be s u s p e c t e d o f 
r u n n i n g t h r o u g h th i s r e s i n o u s p r o d u c t in s u c h m a n n e r a s to 
l u b r i c a t e i t s u f f i c i e n t l y t o nu l l i fy o u r r e t a r d e r s y s t e m . 

A p p r e c i a t e y o u r a s s u r a n c e that the s i t u a t i o n i s r e c o g n i z e d 
and that y o u r p e o p l e w i l l m a k e e v e r y e f f o r t to c o n t r o l i t , and in 
e v e n t o f s p i l l , t i m e l y i n f o r m a t i o n w i l l be g i v e n us s o that c a r 
w h e e l s m a y be g i v e n a p p r o p r i a t e a t t e n t i o n . 

Y o u r s t r u l y , 

/ s / D . R . K i r k 

c c ; M r . J. W . B o h e n h e i m e r 
M a n a g e r D i s t r i c t F a c i l i t i e s and S e r v i c e s 
S h e l l C h e m i c a l C o m p a n y 
N o . 1 S h e l l P l a z a 
H o u s t o n , T e x a s 7 7 0 0 2 

M r . G e o r g e N e m e t z 
M a n a g e r T r a n s p o r t a t i o n O p e r a t i o n s 
S h e l l C h e m i c a l C o m p a n y 
N o . 2 S h e l l P l a z a 
H o u s t o n , T e x a s 7 7 0 0 2 

b c c : M r . L . A . P a t t e r s o n (2) 

C O P Y 
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A P P E N D I X B 

cc: D L J T B R K E H D F F 

C O P Y 
Englewood - N o v e m b e r 14, 1973 
580. 5 

C A R I N S P E C T O R S : B O W L , C R E S T , N O R T H Y A R D , S O U T H Y A R D , 
O N E S P O T , T O F C 

M E S S R S : L W H C R H P L M L L L C D L B E H B G T J C D D V G A J N C R F 
T D D L E J J M C B B L J D M J M E S A H I E L R K F L F E W A 
L M G J J B 

W e recently had an accident at Englewood w h e n a car w a s crested in 

the B o w l Tracks with excessive speed which w a s due to a foreign sub­

stance being on the wheels that affected retardation. 

Investigation developed that car in question had been loaded in a 

chemical plant w h e r e the track w a s s u b m e r g e d under oily substance 

resulting in coating the wheel. This is a condition that w e occasionally 

experience and for this reason, it is very important that our car in­

spectors, particularly on the Crest, be alert for wheel conditions of 

this kind, notifying the Crest w h e n such conditions are found. W e have 

a great deal involved and it is extremely important that this matter be 

closely followed up on so that prompt corrective action m a y be taken 

before cars are crested. 

J. C. Wells 

J C W . b j d 
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A P P E N D I X C 
C O P Y 

S H E L L C H E M I C A L C O M P A N Y 

Da te : O c t o b e r 2 3 , 1973 

T o : H o u s t o n P l a n t - P o l y m e r s -
S u p e r i n t e n d e n t (2) 

F r o m : Sh ipp ing D e p a r t m e n t -
M a n a g e r - H o u s t o n P l a n t 

S u b j e c t : S o u t h e r n P a c i f i c 
D i s c u s s i o n P o l y m e r s 
R a i l r o a d T r a c k s 
N o . 11 & 12 

M r . L . A . P a t t e r s o n c a l l e d F r i d a y , O c t o b e r 1 2 , i n d i c a t i n g B P A H o p p e r 
C a r C E L X 776 s h i p p e d e x S h e l l O c t o b e r 11 had g o n e o v e r the h u m p at E n g l e -
w o o d Y a r d s and the r e t a r d e r b r a k e s f a i l e d to s l o w the c a r c a u s i n g it to hi t a 
s t r i n g o f c a r s and tu rn o v e r . S P p e r s o n n e l a d v i s e d h i m t h e r e w a s a s u b ­
s t a n c e o n the s i d e s o f the w h e e l and he q u e s t i o n e d i f I k n e w what th is c o u l d b e . 
I r e s p o n d e d that bo th r e s i n and B P A g e t on the w h e e l s o f c a r s f r o m this a r e a . 

The nex t c a l l o n th is s u b j e c t w a s f r o m J. S. N i c h o l s o n , T r a i n m a s t e r , 
l o c a t e d at S t r ang O f f i c e , M o n d a y m o r n i n g , O c t o b e r 15 , a s k i n g i f h e , w i th 
R . G . M c W h o r t e r , A s s i s t a n t to L . A . P a t t e r s o n , and R . R . Swi f t , S P Safe ty 
S u p e r v i s o r , c o u l d i n s p e c t T r a c k 11 and 1 2 . W e d e l a y e d this unti l 5:15 p m 
to a v o i d i n t e r f e r e n c e wi th h e a v y c o n s t r u c t i o n in p r o g r e s s . 

A f t e r c a . 45 m i n u t e s o f d i s p a r a g i n g r e m a r k s r e l a t i v e to o u r o p e r a t i o n 
in th is a r e a , M r . M c W h o r t e r a d d r e s s e d m e s ay ing i f th is w a s a n y o n e but 
S h e l l and in c o n s i d e r a t i o n o f the g r o s s r e v e n u e they r e c e i v e d f r o m this p lan t , 
he w o u l d s p i k e o u r s w i t c h e s and l e a v e t h e m . H o w e v e r , he w o u l d g i v e us a 
c h a n c e p r o v i d e d the a r e a w a s c o m p l e t e l y c l e a n e d and a l l r e s i n r e m o v e d 
f r o m c a r w h e e l s to t he i r s a t i s f a c t i o n . 

He then p r o c e e d e d to i n s t r u c t M r . N i c h o l s o n that any t i m e a c o n ­
d u c t o r fe l t the a r e a w a s not su i t ab l e to be e n t e r e d , he w a s not to e n t e r , 
a d v i s e S P m a n a g e m e n t , i m m e d i a t e l y , w h o in tu rn w o u l d not i fy S h e l l . 
A d d i t i o n a l l y , it w o u l d be t he i r r e s p o n s i b i l i t y to r e j e c t any c a r f o r s h i p ­
m e n t w i t h r e s i n on the s i d e s o f a l l w h e e l s . M c W h o r t e r fe l t that i f ha l f 
the w h e e l s w e r e f r e e o f r e s i n , th i s w o u l d p r o v i d e su f f i c i en t b r a k i n g 
c a p a b i l i t y f o r the S P r e t a r d e r . 

On the a f t e r n o o n o f the 15th w h i l e I m e t w i th S P p e r s o n n e l h e r e , 
J a c k D o n n e r wen t to E n g l e w o o d Y a r d to s e e the e x t e n t o f r e s i n b u i l d - u p 
o n the c a r in q u e s t i o n . C E L X 776 as o r i g i n a l l y q u o t e d w a s not the c a r 
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in q u e s t i o n . T L C X 3 8 0 2 5 a l s o s h i p p e d f r o m h e r e o n O c t o b e r 11 w a s the 
c a r that a l l e g e d l y c o u l d n o t b e s t o p p e d and i t s t r u c k C E L X 776 w h i c h w a s 
in a n o t h e r s t r i n g o f c a r s . T h i s c a r w a s n o t a v a i l a b l e f o r i n s p e c t i o n a s 
i t w a s f o r w a r d e d o n to St , L o u i s o v e r the w e e k e n d . T h e m o s t s i g n i f i c a n t 
f a c t tha t c a m e o u t o f J a c k ' s i n s p e c t i o n t r i p w a s h i s d i s c u s s i o n w i t h M r . 
H e n d l e y , A s s i s t a n t T r a i n m a s t e r at E n g l e w o o d . He a d v i s e d the c a u s e o f 
the a c c i d e n t w a s a p o w e r f a i l u r e w h i c h r e n d e r e d the S P r e t a r d e r b r a k e s 
i n e f f e c t i v e . 

A t th i s t i m e I h a v e n o t q u e s t i o n e d S P p e r s o n n e l r e g a r d i n g h i s 
s t a t e m e n t . I d id a s k i f any o f the p e r s o n n e l in o u r d i s c u s s i o n p e r s o n a l l y 
w e n t to E n g l e w o o d and i f t h e y c o u l d a d v i s e t h e i r f i n d i n g s - no o n e h a d . 
A l l i n f o r m a t i o n w a s b y t e l e p h o n e a l t h o u g h t h e y i n d i c a t e d t h e y r e c e i v e d 
s c r a p p i n g s f r o m the w h e e l s o f the c a r i n v o l v e d . 

I a d v i s e d the S P that w h i l e w e w o u l d m a k e e v e r y r e a s o n a b l e e f f o r t 
to w o r k o n h o u s e k e e p i n g in th i s a r e a , tha t I fe l t t h e i r a p p r o a c h w a s 
e x t r e m e i n the f a c t that the p a r t i c u l a r p r o b l e m w i t h t h e i r b r a k i n g had 
n e v e r b e e n d i s c u s s e d p r e v i o u s l y and that c o n d i t i o n s w e r e o f l o n g s t a n d i n g . 
T h e y s u g g e s t e d f u r t h e r that a l l r a i l r o a d i m p a i r m e n t s n e x t to the w a r e ­
h o u s e s h o u l d be c o r r e c t e d . 

Isl E . E . S t r i n g f e l l o w 

s w 

c c : E S M 
E E S 
J W D 
G F B 

C O P Y 
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A P P E N D I X D 

M r . E . S t r i n g f e l l o w 
T r a f f i c M a n a g e r 
S h e l l C h e m i c a l C o , 
P . O . B o x 2 6 3 3 
D e e r P a r k , T e x a s 7 7 5 3 6 

D e a r M r . S t r i n g f e l l o w : 

W e a r e g e t t i n g c o n c e r n e d a b o u t the n u m b e r o f i n c i d e n t s o c c u r r i n g 
w i t h i n y o u r p lan t a s r e p o r t e d b y o u r t r a i n c r e w s . I u n d e r s t a n d e a c h o f 
t h e s e has b e e n r e p o r t e d to y o u o r y o u r p e o p l e e i t h e r at the t i m e o r 
s h o r t l y a f t e r t h e y o c c u r r e d . A s t h e s e m a t t e r s h a v e b e e n r e p o r t e d t o the 
G e n e r a l C h a i r m a n o f the U n i t e d T r a n s p o r t a t i o n U n i o n , I m u s t b e in 
p o s i t i o n to q u i c k l y e x p l a i n w h a t i s o r w i l l b e d o n e r e g a r d i n g t h e m . T h e 
f o l l o w i n g i s r e p o r t e d : 

(1) V e r y s l o w a c t i o n t a k e n w h e n the f o o t i n g a r o u n d T r a c k s 11 
and 12 b e c o m e s s a t u r a t e d w i t h the g l u e - t y p e c h e m i c a l 
c o n t a i n e d i n t ank c a r s w i t h the n o r m a l c l e a n up c o n s i s t i n g 
o f s o m e s a n d p l a c e d a f t e r the s u b s t a n c e i s s c r a p e d and 
that w i t h i n a day o r t w o , the s a n d i s s a t u r a t e d to the p o i n t 
i t i s u n s a f e to h a n d l e the r a i l c a r s . 

(2 ) A p p r o x i m a t e l y 3 : 3 0 A M , J u l y 2 7 , s o m e u n a u t h o r i z e d p e r s o n 
p u l l e d the p i n s at f i v e d i f f e r e n t l o c a t i o n s o n a c u t o f 4 2 c a r s 
a s s e m b l e d a s s h i p o u t s and s e v e r a l h a n d b r a k e s t h r o u g h o u t 
the c u t w e r e a p p l i e d a n d the a n g l e c o c k s t u r n e d . 

(3 ) C o n t i n u e t o h a v e p r o b l e m s o f c r e w s b e i n g g a s s e d i n W e s t 
Y a r d i n the v i c i n i t y o f the S t o n e S p u r , l a s t r e p o r t b e i n g 
e x t r e m e l y b a d T h u r s d a y n igh t , A u g u s t 1 5 . 

(4) A b o u t 6 :55 A M , F r i d a y , A u g u s t 9 , w h i l e c r e w w a s s w i t c h i n g 
o v e r c r o s s i n g , a p i c k - u p t r u c k w i t h t h r e e m e n c a m e f r o m 
t o w a r d s S i t e 3 a n d s t o p p e d at the c r o s s i n g . O n e o f the m e n 
(the w h i t e m a n , the o t h e r t w o w e r e c o l o r e d ) g o t o u t o f the 
c a r a n d s t a r t e d v e r b a l a t t a c k o n the c r e w w i t h t h r e a t s o f 

S O U T H E R N P A C I F I C T R A N S P O R T A T I O N C O M P A N Y 

H o u s t o n , T e x a s 
C O P Y A u g u s t 1 9 , 1974 

5 2 0 . 0 1 . 1 
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M r . E . Stringfellow 8/19/74 

physical attack. C r e w states acts s e e m e d to be 
deliberate in that that w a s the purpose of trip. O n e 
of the m e n went to the cars and attempted to pull pins; 
however, could not do so because there w a s no slack 
in the couplers. 

(5) Several of the tank cars used for storage and intra-plant 
switches have bad order safety appliances, including 
hand brakes, cut levers, pins, running boards and sill 
steps. Also car wheels are completely covered and 
coated with the glue-type chemical. 

(6) At approximately 4:00 A M , Saturday, August 17, crew 
left two cars in Track 4, E Yard, with hand brakes 
tightly applied. Later they noticed cars moving and both 
hand brakes had been released. Just after that, they 
drug all cars in Track 3, E Yard, westward and m a d e a 
cut leaving several cars, set three cars out and c a m e 
back to Track 3 and started pulling cars again and found 
that a pin had been pulled on the north side of the cars 
near the middle of them causing the knuckle to open on 
the west end of the car. 

A s w e cannot require our people to w o r k in unsafe footing, handle 
cars with bad safety appliances or w o r k in areas with uncontrolled 
chemicals in the air, I will appreciate your c o m m e n t s on what is and 
will be done regarding these conditions. 

Y o u r s very truly, 

/s / L. A . Patterson 

cc: M r . Bryan Suthers 
Superintendent, Operations 
Shell Chemical - Deer P a r k 

M r . Bob Verhoef 
Asst. Dept. M g r . , G & E C 
Shell Chemical C o . - Deer P a r k 

C O P Y 

R G M / m b 
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C o e f f i c i e n t o f F r i c t i o n 
C o n t a c t P r e s s u r e , p s i 

100 500 1000 2000 6000 10000 

C a r J o u r n a l Oi l 0. 13 0 . 12 0 . 12 0 . 12 0 . 10 0 . 13 
S p i r a x H D - 9 0 0 . 1 5 0 . 14 0 . 13 0. 12 

R a i l and F lange G r e a s e 0 . 10 0 . 12 0. 12 0 . 12 0. 10 --
R e t a r d e r S c r a p i n g s 0 . 2 1 0. 19 0. 17 0. 16 _ — „ 

E P O N - 8 2 8 d 0. 20 0. 16 0. 15 0 . 14 0. 11 0 . 18 

E P O N - 8 2 8 + 25% Sand 0 . 32 0 . 14 0. 15 _ _ „ 

E P O N - 8 2 8 + 25% B P A 0 . 37 0 . 21 0. 18 0 . 15 0. 10 --
e 

Glue B o x M a t e r i a l 0. 20 0. 16 0. 15 0. 14 0. 10 mm *m 

E P O N - 1 0 0 1 - A - 8 0 0 . 4 3 0 . 27 0. 18 0. 15 0. 12 --
Bis P h e n o l A ( B P A ) g 

W h e e l S c r a p i n g s (sof t ) 
0 . 28 0 . 20 0. 18 0 . 19 _ _ _ _ Bis P h e n o l A ( B P A ) g 

W h e e l S c r a p i n g s (sof t ) 0 . 4 9 0 . 35 0. 32 > 0 . 26 -- --
W h e e l S c r a p i n g s (hard)* 1 ^ 0 . 36 0 . 3 1 0 . 34 — _ - _ _ 

W h e e l S c r a p i n g s ( l e a c h e d ) 0. 32 0. 16 0 . 14 0 . 10 --
T L C X 38022 S c r a p i n g s 1 0 o 4 1 0 . 3 1 0. 29 - _ _ _ 

50% T L C X 38022 + 50% . 
C a r b o n i z e d E P O N - 8 2 8 J — 0, 41 0. 34 

W a t e r 0 . 3 2 
Dry S u r f a c e s 0. 61 

a. C o a s t - d o w n f r o m 500 to 0 r p m . F i l m t h i c k n e s s b e f o r e l o a d a p p l i e d 1/16 i n c h , 
b* A n e x t r e m e p r e s s u r e a u t o m o t i v e h y p o i d l u b r i c a n t . 
c . F r o m t o p o f ou t e r m a s t e r r e t a r d e r at ICG R R , E . St. L o u i s , 111. 
d. L o w e s t m o l e c u l a r w e i g h t r e s i n . 
e . T r a c k w a s h i n g s e x She l l D e e r P a r k l o a d i n g a r e a . Con ta ins E P O N S plus s o l v e n t . 
f. H i g h e s t m o l e c u l a r we igh t r e s i n . 
g. Star t ing m a t e r i a l fo r E P O N m a n u f a c t u r e . 
h. W h e e l s c r a p i n g s f r o m E P O N s t o r a g e c a r s at D e e r P a r k . So f t=so f t ened wi th 

s o l v e n t to ' ' m u s h y " c o n d i t i o n . Hard=as r e c e i v e d . L e a c h e d ^ d i l u t e d wi th 
s o l v e n t , l i qu id d e c a n t e d , d r i ed , and t e s t e d . 

i . S a m e m a t e r i a l as on butad iene c a r w h e e l s , T L C X 38022 did not go th rough 
r e t a r d e r s , h o w e v e r . 

j . E P O N 828 c a r b o n i z e d by heat ing , m i x e d with T L C X 38022 s c r a p i n g s , d i lu ted 
wi th s o l v e n t , d r i e d b e f o r e t e s t i ng . 

A P P E N D I X E 

C O A S T - D O W N T E S T R E S U L T S , THICK F I L M 3 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

A P P E N D I X F 

ISSUED: October 11, 1974 

Forwarded to: 

Honorable John W 0 I n g r a m 
Administrator 
Federal Railroad Administration 
Washington, D . C. 20590 

SAFETY RECOMMENDATI ON(S) 

R-74-29 & 30 

O n July 19, 1974, a tank car w a s punctured during switching 
operations in the Norfolk and W e s t e r n Yard at Decatur, Illinois. 
O n September 21, 1974, a tank car w a s similarly punctured during 
switching operations in the Southern Pacific Englewood Yard, 
near Houston, Texas. Both tank cars contained heavier-than-air 
c o m p r e s s e d flammable gases, which, as a result of the punctures, 
leaked and exploded. Several persons w e r e killed and m a n y 
w e r e injured. 

O n January 22, 1972, a similar accident occurred in the 
Alton and Southern Gateway Y a r d in East St. Louis, Illinois. 
E a c h of these accidents produced injury and d a m a g e well beyond 
the confines of railroad property. 

Following the 1972 accident at East St, Louis, the Safety 
B o a r d r e c o m m e n d e d that: 

"The Federal Railroad Administration establish a 
requirement that railroad carriers handle switch­
ing operations of cars containing large shipments 
of hazardous material, with a danger range beyond 
railroad property boundaries, in the s a m e m a n n e r 
as they handle switching operations of cars contain­
ing explosives." (Recommendation N o . R - 7 3 - 2 . ) 

There had been no similar accident on record, and only 
one occurrence of the explosion of liquefied petroleum gas by 
detonation in open air. T h e Board, however, considered that 
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this accident demonstrated the possible results f r o m the 
release of hazardous material having a danger range far 
beyond the boundaries of railroad property, and that pre­
cautions should be taken to prevent errors in switching f r o m 
impinging upon the community. T h e background of the r e c o m ­
mendation in the report showed that "minor accidents" w e r e 
being tolerated in m a n y instances in railyards and that a 
small percentage of cars w e r e being subjected to switchyard 
impact above 10 m p h . 

T h e F R A reply said essentially that a wide range of 
materials would have to be included under a recommendation 
designed to confine d a m a g e to the railroad property, and gave 
the opinion that it would be m o r e cost-beneficial to prevent 
overspeed impacts in all railroad h u m p yards than to require 
controlled m o v e m e n t s on the subject cars by locomotive. 

T h e accident at Decatur, Illinois, on July 19, 1974, 
demonstrated that detonation of L P G gas in open air, following 
a switching accident, could recur. This accident involved 
switching in a flatyard rather than humping operations, and 
also involved free-rolling cars. Improvements to humping 
could not have prevented this accident. 

T h e Hazardous Materials Regulations Board, over 
signature of the Administrator, F R A , on August 9, 1974, 
issued a Notice of Proposed Rulemaking which would imple­
m e n t the Board's 1973 recommendation that evolved f r o m the 
East St. Louis accident. T h e proposal also mentioned an 
accident at Wenatchee, Washington, on August 6, 1974, which 
is currently being investigated by the Safety Board. In that 
accident a large scale explosion occurred with effects far 
beyond the railroad yard. It is not yet determined whether 
the Wenatchee accident involved switching. 

T h e F R A proposal would in effect, prohibit switching of 
all freight cars placarded "dangerous, " without a locomotive 
attached, and would prohibit the s a m e placarded cars f r o m 
being coupled by free-rolling car impact during switching. 
This proposal contemplates essentially the s a m e scope of 
definition of hazardous materials which w a s described by the 
F R A in its earlier reply to the Board's initial recommendation. 
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While this notice (Docket No. H M - 1 2 0 ; Notice N o . 74-11) 
w a s still open for c o m m e n t , the accident occurred at the 
Englewood Y a r d at Houston. This accident involved the s a m e 
detonation-in-open-air explosion m e c h a n i s m as in the acci­
dents at Decatur and East St. Louis, Illinois. It also 
involved a puncture in the head of a tank car by an opposing 
coupler similar to those found in the Decatur and East St. 
Louis accidents. T h e cars involved had been humped, as at 
East St. Louis. 

W h e r e a s the Board's original recommendation sought to 
cover the full range of disastrous effects on the community 
which might arise f r o m free switching of large quantities of 
any hazardous material, the Decatur and Houston accidents 
have d r a w n attention m o r e specifically to the escape of heavier-
than-air c o m p r e s s e d flammable gases. The occurrence of open 
air detonation of such gases in a railroad yard environment, 
thought to be unique in 1972, is n o w considered to be a proba­
bility. A s the East St. Louis accident report pointed out, the 
m e c h a n i s m by which the normally expected flashfire b e c o m e s 
an explosive detonation is as yet unknown. T h e compressed 
gases released in the three accidents w e r e not the s a m e , 
propylene having been released at East St. Louis, isobutane 
at Decatur, Illinois, and butadiene at Houston. Nevertheless, 
all three cases exhibited the p h e n o m e n o n of open air detonation 
in a railroad yard. Although,the three accidents carry no sta­
tistical significance a question is n o w raised as to whether 
there is s o m e undetected reason for such detonations to occur 
in railroad yards. 

T h e Safety Board believes that since these three 
accidents involved compressed flammable gases, the final F R A 
rule should include this category of hazardous materials. T h e 
later accidents have not only increased the predictability of a 
recurrence, but have also focused attention on c o m p r e s e d 
flammable gases in free-rolling switching operations. There­
fore, the problem of detonation of compressed flammable 
gaees m u s t be dealt with at this time, to prevent recurrence 
of this type of accident. 

T h e time allowed to respond to the N P R M has been 
extended 30 days beyond the original date of September 20, 1974. 
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Consequently, at least 30 days will pass before any action 
will be taken to prevent recurrences. 

T h e Safety B o a r d believes that prompt action is 
required and that the e m e r g e n c y powers provided to F R A 
under the Federal Railroad Safety Act of 1970 w e r e intended 
to cover such new situations. These e m e r g e n c y powers 
should be employed to prevent tank cars containing c o m ­
pressed flammable gases f r o m rolling-free during switch­
ing operations or f r o m being struck by or coupled to other 
free-rolling cars. 

In view of the above, the National Transportation 
Safety Board r e c o m m e n d s that the F R A 

1. T h r o u g h its e m e r g e n c y powers, issue an 
order to prohibit switching of tank cars 
containing c o m p r e s s e d flammable gases 
unless the tank cars are under the control 
of a locomotive and prohibit such tank cars 
f r o m being coupled by other free-rolling 
equipment. 

2. T o assure conformance with such an 
order, issue a list of the compressed 
flammable gases that are normally shown 
on waybills. 

These recommendations are temporary pending the 
adoption of regulations pursuant to Notice 74-11, Docket 
H M - 1 2 0 . 

R E E D , Chairman, M c A D A M S , T H A Y E R , and 
B U R G E S S , M e m b e r s , concurred in the above r e c o m m e n d a ­
tions. H A L E Y , M e m b e r , did not participate. 

C h a i r m a n 

cc Secretary Brinegar 


