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About 4 : 3 0  a.m. mountain standard time on February 2, 1989, freight cars 
from Montana Rail Link Inc. (MRL) westbound train 1-121-28 (train 121) rolled 
eastward down a mountain grade and struck a stopped helper locomotive 
consist, Helper 1, in Helena, Montana. The locomotive consist o f  train 121 
included three helper units (Helper 2 )  and three road units positioned at the 
head end of a 49-car train. The crewmembers o f  train 121 had uncoupled the 
locomotive units from the train to rearrange the locomotive consist while 
stopped on a mountkin grade. In the collision and derailment, 15 cars from 
train 121 deraiied, including 3 tank cars containing hydrogen peroxide, 
isopropyl alcohol, and acetone. Hazardous material released in the accident 
later resulted in a fire and explosions. About 3,500 residents o f  Helena 
were evacuated. Two crewmembers o f  Helper 1 were on1,y slightly injured. The 
estimated damage (including clean-up and lading) as a result of this accident 
exceeded $6 mi 11  ion I 

The National Transportation Safety Board determined that the probable 
cause of this accident was the failure o f  the crew of train 1-121-28 to 
properly secure their train by placing the train brakes in emergency and 
applying hand brakes when it was left standing unattended on a mountain 
grade. Lontributing to the accident was the decision of the engineer of 
Helper 2 to rearrange the locomotive consist and leave the train unattended 
on the mountain grade, and the effects o f  the extreme cold weather on the 
airbrake system o f  the train and the crewmembers. Also contributing was the 
failure of the operating management o f  the Montana Rail Link to adequately 

' 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  R a i l r o a d  A c c i d e n t  R e p o r t - "  
" C o l l i s i o n  a n d  D e r a i l m e n t  o f  M o n t a n a  Raii L i n k  F r e i g h t  T r a i n  u i t h  L o c o m o t i v e  
u n i t s ,  a n d  H a z a r d o u s  H a t e r i a i s  R e l e a s e  at H e l e n a ,  M o n t a n a ,  F e b r u a r y  2, 1989." 
( N T S B / R A R - 8 9 / 0 5 )  
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assess the quzlifications and training of employees placed in train service. 
Contributing to the severity o f  the accident was the release and ignition of 
hazardous materials. 

Since the existing tank car standards for hydrogen peroxide and 
flammable liquids such as isopropyl alcohol and acetone predate the existence 
o f  RSPA and DOT, they were developed under the authority of the ICC. As 
noted in the Safety Board‘s 1981 report on DOT’S hazardous materials 
regulatory program,2 the ICC re1 ied upon and accepted industry-developed 
standards without analysis or established criteria. Consequently, the 
existing tank car standards for hydrogen peroxide, isopropyl alcohol, 
acetone, and most other hazardous materials were based upon industry- 
developed standards. While the performance history of tank cars transporting 
these products has generally been good, RSPA has not indicated that there has 
been any reassessment of these pre-DOT tank car standards. Since more and 
different hazardous materials are being shipped through more densely 
populated areas than in the past, a greater danger to the public exists. 
Thus safety factors considered, if any, when the industry standards were 
initially developed may no longer be appropriate. 

The regulatory changes made by RSPA in the last 15 years have been in 
response to tank car accidents. These changes include vertical restraint 
couplers for all tank cars transporting hazardous materials and tank head 
protection for specification 105, 111, 112, and 114 tank cars transporting 
flammable gases, anhydrous ammonia, and ethylene oxide. The use of tank car 
performance history and accident analysis i s  a valid method, in part, for 
evaluating the adequacy of protection afforded tank cars with respect to the 
hazards o f  the product. However, RSPA’s almost total reliance upon this 
method to modify tank car standards has placed RSPA in the position o f  
continually reacting t o  individual safety problems rather than identifying in 
advance potential problems through safety analyses and developing solutions 
prior to an accident. 

Determination of the degree of protection for tank cars transporting 
hazardous materials is most effectively accomplished through a safety 
analysis that determines: (1) the acceptable level of risks; ( 2 )  the level of 
risk from a release; and ( 3 )  the protection requirements needed to reduce 
identified risks to an acceptable level. 

In a letter dated October 15, 1980, to the Materials Transportation 
Bureau (MTB) of RSPA concerning proposed specification 105 tank car 
standards, the Safety Board stated: 

The amended request should call f o r  information about the danger 
areas resulting from releases of various types of products in DOT 
105 tank cars, the time in which danger areas evolve, the radius of 
exposure to people and property to the danger, and the ultimate 

* s a f e t y  R e p o  r t ( N T S B  ,. s R - 8 1 . 2  ) (. 
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harmful e f f e c t s  t o  those exposed persons and p roper t i es .  With t h i s  
informat, ion,  and numerous models o f  d ispers ion  pa t te rns  t h a t  are 
a v a i l a b l e  ... a 'probable harm' rank order ing  o f  the  d i f f e r e n t  types 
o f  shipments i n  105 tank cars cou ld  be devised. 

When t h i s  type o f  rank ing  i s  developed, and ava i l ab le ,  a second 
step i s  needed. That step i s  t o  review these rank ings and make a 
f i n d i n g  by t h e  Secretary  t h a t  the  t r a n s p o r t a t i o n  o f  c e r t a i n  
hazardous ma te r ia l s  may pose unreasonable r i s k  t o  h e a l t h  and s a f e t y  
o r  p roper ty . .  . . 
Once t h e  dec i s ion  i s  reached t h a t  r i s k s  are unacceptably h i  h 
a c t i o n  must be taken t o  reduce such r i s k s  t o  an acceptable l e v e l .  9 

I n  i t s  1981 s a f e t y  r e p o r t ,  t h e  Safety Board f u r t h e r  noted t h a t  as a 
eva lua t ion  o f  DOT's e f f o r t s  t o  assess t h e  t h r e a t  posed t o  t h e  r e s u l t  o f  i t s  

p u b l i c  s a f e t y  from dera i lments o f  t r a i n s  c a r r y i n g  hazardous ma te r ia l s :  

DOT 112A/114A tank  ca rs  were designed by the  tank  c a r  and r a i l r o a d  
i n d u s t r i e s  t o  mazimize economies, and no s p e c i f i c  sa fe ty  
methodology t o  determine unreasonable r i s k  t o  the  p u b l i c  was 
employed" 

No adequate s a f e t y  methodology has been developed by Federal 
r e g u l a t o r y  agencies i n  o rder  t o  determine r i s k  f o r  the  
t r a n s p o r t a t i o n  o f  hazardous ma te r ia l s  by r a i l  as a bas is  f o r  
r e g u l a t i o n  . 4  

Consequently, i n  December 1981, the  Safety Board recommended t h a t  the  
Secretary ,  Department o f  T ranspor ta t ion :  

1-81-12 

Require t h e  development o f  sa fe ty  ana lys is  gu ide l i nes  and 
standards appropr ia te  f o r  i d e n t i f y i n g  unreasonable t r a n s p o r t a t i o n  
sa fe ty  r i s k s  and r e q u i r e  t h e i r  use by a l l  DOT Admin is t ra t ions  when 
a n a l y z i n g  p o t e n t i a l  s a f e t y  problems and e v a l u a t i n g  the  
e f fec t i veness  o f  hazardous ma te r ia l s  regu la t i ons .  

I n  March o f  1982, t h e  DOT responded t h a t  due t o  t h e  complex i ty  o f  t h e  DOT's 
hazardous m a t e r i a l s  s a f e t y  programs and t h e  rea l ignment  o f  s t a f f  and 
resources, t h i s  recommendation and f i v e  o the r  r e l a t e d  recommendations were 
s t i l l  under rev iew.  I n  January 1983, t h e  DOT advised t h e  Safe ty  Board t h a t  
DOT would respond t o  t h e  recommendation a f t e r  f u r t h e r  cons ide ra t i on  wi th no 
date  spec i f i ed .  DOT n o t i f i e d  t h e  Safety  Board i n  June 1987, t h a t  RSPA had 

3 N T S E  l e t t e r  d a t e d  O c t o b e r  15, 1980. to M a t e r i a l s  T r a n s p o r t a t i o n  
B u r e a u ,  D O T ,  C o m m e n t s  on A N R P H  *'Shippers; S p e c i f i c a t i o n s  f o r  T a n k  C a r s , "  
D o c k e t  N o .  HH.175, V o l .  4 5  F e d e r a l  R e s i s t e r  p. 48668, J u l y  2 1 ,  1980. 

4 S a f e t y  R e p o r t  N T S B " S R . 8 1 - 2 ,  p. 12. 
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been d i r e c t e d  t o  respond t o  the  recommendation. I n  December 1987, RSPA 
responded by agreeing w i t h  t h e  need f o r  sa fe ty  analyses, but o n l y  mentioned 
s tud ies ,  se lected rulemakings, and i n t e r n a t i o n a l  standards work conducted i n  
past years.  I n  a March 1988 l e t t e r  t o  DOT, t h e  Safety Board s t a t e d  i t  had 
not  seen any changes t o  i n d i c a t e  t h a t  DOT was us ing sa fe ty  analyses t o  
i d e n t i f y  hazards and evaluate the  e f fec t i veness  o f  app l ied  safeguards. Since 
DOT had f a i l e d  t o  act  upon and implement t h i s  recommendation, it was 
c l a s s i f i e d  as "Closed--Unacceptable Act ion."  

1 

Al though RSPA has a scheme f o r  determin ing t h e  hazard c lass  t o  be 
assigned t o  a commodity w i t h  dual o r  m u l t i p l e  hazards, t h e  scheme does no t  
rank t h e  var ious  commodities on a bas is  o f  r e l a t i v e  "probable harm" t o  those 
exposed t o  i t .  While these items may be a beginning, they do n o t  c o n s t i t u t e  
t h e  s a f e t y  ana lys is  approach envis ioned by the  Safety  Board. Implementation 
o f  such a s a f e t y  ana lys i s  process would a l l ow  RSPA t o  i d e n t i f y  p o t e n t i a l  
s a f e t y  problems .in a more e f f e c t i v e  manner. Tank c a r  performance h i s t o r y  and 
acc ident  analyses can then be used t o  c o n t i n u a l l y  evaluate t h e  adequacy o f  
t h e  s a f e t y  ana lys is  dec is ions made. 

Despi te  the  assurances o f  the  Secretary i n  1983 t h a t  DOT would cont inue 
i t s  rev iew o f  t h e  sa fe ty  r u l e s  governing tank  cars used f o r  hazardous 
ma te r ia l s ,  t h e  l a c k  o f  any a c t i v e  o r  p ro jec ted  r e g u l a t o r y  e f f o r t s  does not  
suggest t h a t  the  DOT i s  making such a review. Although t h e  impact t e s t i n g  o f  
aluminum tank  cars  i s  not  ye t  completed, t h i s  program was i n i t i a t e d  as a 
r e s u l t  o f  a prev ious Safety  Board recommendation r a t h e r  than a DOT- in i t i a ted  
rev iew.  DOT i s  again urged t o  i n i t i a t e  i t s  review o f  i t s  s a f e t y  standards 
f o r  t h e  t r a n s p o r t a t i o n  o f  hazardous ma te r ia l s  i n  r a i l  tank cars by employing 
the  s a f e t y  ana lys i s  methods long advocated by t h e  Safety  Board. The DOT 
should f i r s t  be able t o  i d e n t i f y  which o f  t h e  c u r r e n t l y  author ized 
product / tank car  combinations f a i l  t o  p rov ide  adequate p r o t e c t i o n  o f  the  
p u b l i c ,  and then be ab le  t o  modify e x i s t i n g  regu la t i ons  t o  achieve an 
acceptable l e v e l  o f  sa fe ty  f o r  each author ized product/ tank c a r  combination. 
S ince  DOT i s  p r e s e n t l y  conduct ing a rev iew t o  develop na t i ona l  
t r a n s p o r t a t i o n  p o l i c i e s  and goals,  t h e  development and implementat ion o f  
s a f e t y  ana lys i s  methods t o  evaluate the  t r a n s p o r t a t i o n  o f  hazardous ma te r ia l s  
i n  r a i l  tank  cars  should be incorporated i n t o  t h i s  e f f o r t .  

Therefore,  t h e  Nat iona l  l r a n s p o r t a t i o n  Safety  Board recommends t h a t  the  

Evaluate present s a f e t y  standards f o r  tank  cars  t r a n s p o r t i n g  
hazardous m a t e r i a l s  by us ing s a f e t y  ana lys is  methods t o  
i d e n t i f y  t h e  unacceptable l e v e l s  o f  r i s k  and t h e  degree o f  
r i s k  f rom the  re lease o f  a hazardous ma te r ia l ,  and then modi fy  
e x i s t i n g  regu la t i ons  t o  achieve an acceptable l e v e l  o f  s a f e t y  
f o r  each product/ tank c a r  combination. (Class 11, P r i o r i t y  
Ac t ion)  (R-89-80) 

Secretary,  U. S. Department o f  Transpor tat ion:  

A lso as a r e s u l t  o f  i t s  i n v e s t i g a t i o n  o f  t h i s  acc ident ,  the  Safety  Board 
issued Safe ty  Recommendations R-89-68 through R-89-77 t o  Montana R a i l  L ink,  
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Inc., R-89-78 and R-89-79 to the Burlington Northern Railroad Company, R-89- 
81 and R-89-82 to the Federal Railroad Administration, R-89-83 to the 
Research and Special Programs Administration, R-89-84 through R-89-87 t o  the 
City o f  Helena, R-89-88 to the State o f  Montana, R-89-89 to the Lewis and 
Clark County Disaster and Emergency Services, and R-89-90 through R-89-92 to 
the Association o f  American Railroads. 

KOLSTAD, Acting Chairman, and BURNETT, LAUBER, NALL, and DICKINSON, 
Members, concurred in these recommendations. 

James L .  Kolstad 
Acting Chairman 


