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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 of train 121 
included three helper units (Helper 2 )  and three road units positioned at the 
!,-=id eid o f  a 49-car train. The crewmembers o f  train 121 had uncoupled the 
loconiotive units from the train to rearrange the locomotive consist while 
stopped on a mountain grade. In the collision and derailment, 15 cars from 
train 121 derailed, 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 only slightly injured. The 
estimated damage (including clean-up and lading) as a result of this accident 
exceeded $6 mi 11 ion ~ ' 

The National Transpartation Safety Board determined that the probable 
cause of this accident was the failure of 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. Contributing to the accident was the decision of the engineer o f  
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 of the train and the crewmembers. Also contributing was the 
failure of the operating management of 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  R a i l  L i n k  F r e i g h t  T r a i n  w i t h  L o c o m o t i v e  
U n i t r ,  a n d  H a z a r d o u s  M a t e r i a l 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, l P ' ? ' ? . "  
( H T S B / R A R . 8 9 / 0 5 )  
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assess the  q u a l i f i c a t i o n s  and t r a i n i n g  o f  employees placed i n  t r a i n  serv ice .  
Con t r i bu t i ng  t o  the  s e v e r i t y  o f  the  accident was t h e  re lease and i g n i t i o n  o f  
hazardous n a t e r i a l s .  

T r a i n  1-121-28 had the  requ i red  i n i t i a l  te rmina l  road t r a i n  a i rb rake  
t e s t  before depar t ing  Laure l  t o  determine t r a i n  l i n e  leakage. The MRL T r a i n  
A c t i v i t y / D e l a y  Report dated February 1, 1989, showed t h a t  t h e  f a i l u r e  o f  the  
64-car t r a i n  t o  pass t h e  a i r  t e s t  was "due t o  co ld . "  To pass t h e  requ i red  
a i rb rake  t e s t ,  a b lock  of 16 cars  was removed from t h e  t r a i n  as interchanged 
from t h e  EN. The engineer s ta ted  t h a t  t h e  t r a i n  l i n e  leakage a f t e r  a second 
a i r  t e s t  ( f o l l o w i n g  t h e  removal o f  t h e  16 cars)  was 4 psi /min (49 CFR 232.12 
r e q u i r e s  5 psi /min o r  l ess  t r a i n  l i n e  leakage). However, t h e  r e l i e f  engineer 
s ta ted  t h a t  he had taken except ion t o  t h e  t r a i n  l i n e  pressure between 
Townsend and Helena, and t o l d  t h e  Helper 2 engineer and Helena ya rd  o f f i c e  
" . . . the  f a c t  t h a t  the  a i r  f l o w  i n d i c a t o r  was a t  14 ....'I Al though t h e  he lper  
engineer was made aware o f  t h e  t r a i n  l i n e  pressure concerns o f  t h e  r e l i e f  
crew engineer, he d i d  not  take  any a c t i o n  nor  were t h e r e  any i n s t r u c t i o n s  
t h a t  requ i red  him t o  do so. 

In accordance w i t h  MRL opera t ing  p rac t i ces  f o r  mountain grade t e r r i t o r y ,  
t h e  Helper 2 engineer increased t h e  feed va lve  s e t t i n g  inc reas ing  t r a i n  l i n e  
pressure from 80 p s i  t o  90 p s i  p r i o r  t o  depar t ing  Helena. Th is  had the  
e f f e c t  o f  inc reas ing  the  a i r  f l o w  and thus t h e  leakage r a t e .  However, 
leakage t e s t s  were not  requ i red  and none were performed. A t  in termediate 
te rm ina ls  such a s  Helena, when the  t r a i n  cons is t  i s  not  changed, Federal 
regu la t i ons2  on ly  r e q u i r e  t h a t  t h e  t r a i n  l i n e  be charged t o  w i t h i n  15 p s i  o f  
the  feed va lve  s e t t i n g  on t h e  locomotive.  A f t e r  making a 20-ps i  automatic 
brake reduc t io r i  and re lease,  i t  must be determined t h a t  t h e  brakes on the  
r e a r  c a r  apply  and re lease.  Crews o f  t r a i n s  w i t h  an EOT te lemet ry  device 
must make t h e  same 20-ps i  automatic brake reduc t i on  and re lease,  but  they 
o n l y  need t o  determine t h a t  the  t r a i n  l i n e  pressure reduces and then i s  
be ing res tored ;  they do not need t o  check the  r e a r  c a r  t o  determine t h a t  i t s  
brakes have app l ied  and released. Ne i ther  t h e  Federal regu la t i ons  nor  the  
MRL opera t ing  p rac t i ces  r e q u i r e  a d d i t i o n a l  a i rb rake  t e s t i n g  o r  p rov ide  
s p e c i f i c  procedures such as more s t r i ngen t  leakage requirements,  increased 
frequency o f  a i rb rake  t e s t i n g ,  o r  d iagnos t i c  devices f o r  a i r f l o w ,  when 
extreme c o l d  weather cond i t i ons  e x i s t ,  even i n  mountain grade t e r r i t o r y  o r  
when t h e  feed va lve  s e t t i n g  has been increased. The Safe ty  Board be l ieves  
t h a t  had t h e r e  been requirements t o  perform leakage t e s t s  i n  extreme c o l d  
weather, t h e  outbound crew would have done so w h i l e  t r a i n  1-121-28 was a t  
Helena and t h e  h igh  a i r  f l o w  repor ted  by the  inbound engineer might have been 
v e r i f i e d  p r o v i d i n g  an oppor tun i t y  f o r  a dec i s ion  t o  e i t h e r  c o r r e c t  t h e  cause 
o f  t h e  h i g h  a i r  f l o w  o r  no t  operate t r a i n  1-121-28. 

The EOT te lemet ry  dev ice on t r a i n  121 d i d  n o t  have t h e  c a p a b i l i t y  t o  
t ransmi t  a s igna l  t o  con f i rm  t h e  s ta tus  b f  opera t ion  o f  t h e  r e a r  u n i t  o r  t o  
i n i t i a t e  an emergency a p p l i c a t i o n  o f  t h e  t r a i n  brakes from t h e  r e a r  o f  the  
t r a i n .  When t h e  road engineer sa'd t h a t  the  automat ic a i rb rake  a p p l i c a t i o n  
made by t h e  he lper  engineer was not  r e f l e c t e d  by a reduc t i on  i n  t r a i n  l i n e  
pressure f rom t h e  75 p s i  o r i g i n a l l y  shown on t h e  EOT rece ive r ,  he assumed 

' R o a d  T r a i n  a n d  I n t e r m e d i a t e  T e r m i n a l  T r a i n  A i r  B r a k e  T e s t s ,  L 9  C F R  
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that the device had either "quit transmitting" or "froze up." The road 
engineer did not consider whether or not the train brakes had applied or if 
the EOT transmission signal was being obstructed. When the road locomotive 
(JOE uncoupled the train from the road locomotive, the EOT receiver still 
displayed 75 psi and again the road engineer did not question whether or not 
the expected emergency brake application had occurred. In both instances, 
the road engineer had no way to verify the status of EOT telemetry. A two- 
way EOT telemetry device would have allowed the road engineer t o  verify the 
status of the EOT transmitter. Furthermore, in the first instance, when the 
train line pressure did not change after the automatic airbrake application 
by the helper engineer, the road engineer could have initiated an emergency 
application o f  the train brakes from the rear of the train with a two-way EOT 
telemetry device before proceeding to uncouple from the train. In the second 
instance, when the UOE uncoupled the train from the road locomotive without 
initiating an emergency application of the train brakes and the train line 
pressure still did not show the reduction in train line pressure, the road 
engineer could have attempted to initiate an emergency application of the 
train brakes from the rear of the train with a two-way EOT telemetry device. 
The two-way EOT telemetry device would have continued to transmit a signal 
until acknowledged by a drop in train line pressure and would have afforded 
at least two opportunities for the road engineer to attempt to initiate an 
emergenqy application of the train brakes although it probably may not have 
stopped the train once it began moving down the mountain. Two-way 
transmitting EOT telemetr,y devices are not in use on railroads in the United 
States nor are the,y required. The president of Pulse Electronics Inc. stated 
at the Safety Board's public hearing that a two-way transmitting EOT 
telemetry device, which has the Capability to allow the engineer to issue an 
emergency brake application from the locomotive cab as well as operate the 
rear marker light.s, is available and is being marketed for use on Canadian 
rai 1 roads " 3  

The Safety Board found in its investigation of a derailment of a Union 
Pacific freight train in Granite, W,y~ming,~ on July 31, 1979, that the train 
line was blocked by a closed angle cock behind the sixth car and the engineer 
could not slow the train because he could not apply the brakes behind the 
sixth car. Although the train had a caboose and the capability to initiate 
an emergency application of the train brakes, this was not done. The Safety 
Board determined in that accident that, 

Had the crewmembers in the caboose put the train brakes 
in emergency when the train speed became excessive, the 
train would have stopped and the derailment would have 
been avoided. 

3 T h e  S a f e t y  B o a r d  u a s  i n f o r m e d  t h a t  C a n a d a  h a s  e n a c t e d  l e g i s l a t i o n ,  
e f f e c t i v e  November  1 ,  1 9 8 9 ,  t o  r e q u i r e  t h a t  c a b o o s e l e s s  t r a i n s  a r e  to b e  
e q u i p p e d  u i t h  t u o - Y a y  t r a n s m i t t i n g  E O 1  d e v i c e s .  

' R a i l r o a d  A c c i d e n t  R e p a r t " , , " D e r a i l m e n t  o f  U n i o n  P a c i f i c  R a i l r o a d  
F r e i g h t  T r a i n ,  G r a n i t e ,  U y o m i n g ,  J u l y  3 1 ,  1 9 7 9 "  ( N T S B - R A R - 7 9 - 1 2 ) .  
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The Safety Board believes that the Federal Railroad Administration should 
amend 49 CFR 232.19 to require the use of two-way EOT telemetry devices on 
all cabooseless trains for the safety of railroad operations. 

Therefore, the National Transportation Safety Board recommends that the 

Amend the Road Train and Intermediate Terminal 'Train Air Brake 
Tests, 49 CFR 232.13, to require additional testing of a train 
airbrake system when operating in extreme cold weather, 
especially when the feed valve setting is changed and the 
train will be operated in mountain grade territory. (Class 11, 
Priority Action) (R-89-81) 

Require the use of two-way end-of-train telemetry devices on 
all cabooseless trains for the safety of railroad operations. 
(Class 11, Priority Action) (R-89-82) 

Federal Railroad Administration: 

Also as a result of its investigation of this accident, the Safety Board 
issued Safety Recommendat ions R-89-68 through R-89-77 to Montana Rail Link, 
Inc., R-89-78 and R-89-79 to the Burlington Northern Railroad Company, R-89- 
80 to the Secretary of the U . S .  Department of Transportation, R-89-83 to the 
Research and Special Programs Administration, R-89-84 through R-89-87 to the 
City of Helena, R-89-88 to the State of Montana, R-89-89 to the Lewis and 
Clark Lounty Disaster and Emergency Services, and R-89-90 through R-89-92 to 
the Association of American Railroads. 

As a result of its investigation of this accident, the Safety Board 
also reiterated the following Safety Recommendations to the Research and 
Special Programs Administration, the Association of American Railroads, and 
the Fedeval Railroad Administratron, respectively: 

In consultation with the Federal Railroad Administration 
and the Association o f  American Railroads, conduct a full 
testing and evaluation program to develop a head shield 
to protect DOT specification aluminum tank car ends from 
puncture and mandate installation of the head shield at 
an early date. (Class 11, Priority Action) (R-85-61) 

In consul tation with the Federal Railroad Administration 
and the Research and Special Programs Administration, 
conduct a full testing and evaluation program to develop 
a head shield to protect DOT specification aluminum tank 
car ends from puncture and mandate installation o f  the 
head shield at an early date. (Class 11, Priority 
Action)(R-85-63) 

In consultation with the Research and Special Programs 
Administration and the Association of American Railroads, 
conduct a full testing and evaluation program to develop 
a head shield to protect DOT specification aluminum tank 
car ends from puncture and mandate installation of the 
head shield at an early date. (Class 11, Priority Action) 
(R-85-64) 
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KOLSTAD, Acting Chairman, and BURNETT, LAUBER, NALL, and DICKINSON, 
Members, concurred in these recommendatians. 

L. Kolstad 
Acting Chairman 


