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Executive Direc tor  
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About 7:38 p.m. on September 28, 1989, Wagon 7 of  t h e  C a t l e t t  (Vi rg in ia )  
Volunteer F i r e  Company (CVFC) was struck on i t s  l e f t  s i d e  by a southbound 
National Rai l road Passenger Corporation (AMTRAK) t r a i n  cons i s t ing  of 2 
locomotives and 16 c a r s  a t  a p r i v a t e  driveway grade c ros s ing  o f f  Virginia  
Route 28 about 1 mile  south of C a t l e t t ,  V i rg in i a .  The c ross ing  was marked 
with a r a i l r o a d  cross ing  (crossbuck) s ign ,  b u t  was not  equipped w i t h  
automatic s i g n a l s .  According t o  the event recorder  i n s t a l l e d  on t h e  second 
locomotive,  the t r a i n  had been t r a v e l i n g  about 77 mph before  t h e  c o l l i s i o n ,  
which occurred a t  d u s k  under otherwise c l e a r  atmospheric condi t ions .  

The cab and c h a s s i s  of Wagon 7 ro t a t ed  counterclockwise 450O d u r i n g  t h e  
c o l l i s i o n  and came t o  r e s t  fac ing  north about 80 f e e t  southeas t  of t h e  
c ros s ing .  The 2 locomotives and t h e  f i r s t  11 c a r s  d e r a i l e d ,  t he  t r a i n  
separa ted  between t h e  fourth and f i f t h  c a r s ,  and t h e  f i f t h  through the e ighth  
c a r s  jackkni fed  and te lescoped toge ther .  The lead locomotive stopped about 
965 feet  p a s t  t h e  c ross ing  with t h e  l e f t  s i d e  of t h e  hose body from the  27- 
foot - long  f i r e  apparatus  wrapped around i t s  head end. Fires t h a t  broke out  
near the  second locomotive and several  of the d e r a i l e d  r a i l r o a d  c a r s  were 
ext inguished by o t h e r  f i r e f i g h t e r s  who responded t o  the emergency. 

Wagon 7 was des t royed ,  the d r i v e r  and t he  o the r  f i r e f i g h t e r  i n  t h e  cab 
were f a t a l l y  in ju red ,  and three f i r e f i g h t e r s  r i d i n g  i n  a r ea r - f ac ing  canopied 
jumpseat a f t  of t h e  cab sus ta ined  moderate t o  severe  i n j u r i e s .  About 57 o f  
t h e  399 passengers and crew on board t h e  t r a i n  sus ta ined  minor t o  moderate 
i n j u r i e s .  Property damage t o  Wagon 7, r a i l r o a d  r o l l i n g  s tock ,  and r a i l r o a d  
r ight-of-way exceeded an est imated $1 mi l l i on .  

Inves t iga t ion  d isc losed  t h a t  about 12  minutes before  t h e  c o l l i s i o n  t h e  
Emergency Operat ions Center (EOC) of the Fauquier County (Vi rg in i a )  
S h e r i f f ‘ s  Department received a te lephone c a l l  from a person r epor t ing  a 
veh ic l e  on f i r e  a t  h i s  res idence o f f  Route 28 about 1 mile  south of  C a t l e t t .  
The EOC radioed t h e  CVFC and repor ted  the type and loca t ion  of the f i r e .  A t  
7:32 p .m~ t h e  EOC was n o t i f i e d  t h a t  the  CVFC’s Wagon 7, the  f i r s t - d u e  
appara tus ,  was responding from t h e  CVFC s t a t i o n  house about 1 mile  north of 
the  f i r e  s i t e .  The EOC n o t i f i e d  Wagon 7 t h a t  the  veh ic l e  on f i r e  was “well 
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invo lved.  I' 

The c h i e f  o f  t h e  CVFC a r r i v e d  a t  t h e  s t a t i o n  i n  h i s  personal v e h i c l e  
s h o r t l y  a f t e r  Wagon 7 l e f t  on the  c a l l .  The c h i e f ,  who was aware t h a t  
con t ra ry  t o  usual procedure, no o f f i c e r  was aboard Wagon 7, rad ioed t h e  wagon 
and asked whether a f u l l  crew was aboard. A f t e r  r e c e i v i n g  an a f f i r m a t i v e  
response, he asked the  f i r e f i g h t e r  r i d i n g  i n  t h e  r i g h t  f r o n t  seat and 
opera t i ng  t h e  r a d i o  i f  he was i n  charge. The d r i v e r  t ook  charge o f  t h e  r a d i o  
and, i ns tead  o f  responding t o  t h e  c h i e f ' s  quest ion,  recommended t h a t  Tanker 
7, w i t h  an e x t r a  supply o f  water, be he ld  u n t i l  t h e  wagon a r r i v e d  a t  t h e  f i r e  
s i t e  and determined i f  the  tanker  was needed. The c h i e f  agreed t o  ho ld  the  
tanker .  

A t  7:35 p.m. Wagon 7 requested t h a t  the  EOC repeat t h e  d i r e c t i o n s  t o  the  
f i r e .  The EOC d i d  so. When the  c h i e f  heard Wagon 7 ' s  request ,  he knew t h a t  
Wagon 7 had missed t h e  entrance t o  t h e  f i r e  s i t e .  l h e  c h i e f  and a CVFC 
l i e u t e n a n t ,  who was the  d r i v e r  o f  Tanker 7, then rad ioed t h e  EOC t h a t  they 
were responding t o  t h e  f i r e .  Seconds l a t e r ,  Wagon 7 rad ioed t h e  c h i e f  t h a t  
"We passed i t .  We're coming back from Calver ton,"  a community about 1.6 
m i les  south o f  the  f i r e  s i t e .  The c h i e f  responded, " I  hope so."  

The c h i e f  l e f t  Company 7 ' s  s t a t i o n  house i n  h i s  p r i v a t e  veh ic le ,  
t r a v e l e d  south on Route 28, saw t h e  smoke from t h e  v e h i c l e  f i r e ,  and turned 
east  i n t o  t h e  driveway lead ing  t o  the  s i t e .  He t r a v e l e d  about 59 f e e t  up an 
average 11.6-percent grade, looked i n  both d i r e c t i o n s  a t  t h e  t o p  o f  t h e  
grade, and crossed a s i n g l e  se t  o f  r a i l r o a d  t racks  p a r a l l e l i n g  Route 28. 
A f t e r  e n t e r i n g  t h e  proper ty ,  t h e  c h i e f  rad ioed the  EOC a t  7:37 p ~ m .  t h a t  he 
was a t  t h e  f i r e  s i t e  and t h a t  t h e  v e h i c l e  on f i r e  was f u l l y  invo lved.  

Tanker 7, d r i v e n  by t h e  l i e u t e n a n t  and accompanied by two f i r e f i g h t e r s ,  
l e f t  t h e  LVFC s t a t i o n  about one minute behind the  c h i e f .  The l i e u t e n a n t  
repo r ted  t h a t  as he approached t h e  driveway t o  t h e  f i r e  s i t e  from t h e  nor th ,  
he saw Wagon 7 approaching from t h e  south. A l l  o f  i t s  emergency l i g h t s  were 
opera t ing  and both the  d r i v e r  and the  o the r  f i r e f i g h t e r  i n  t h e  cab were 
1 ook i  ng t o  t h e i r  r i g h t  toward t h e  f i r e .  

Both veh ic les  a r r i v e d  a t  t h e  driveway entrance a t  about t h e  same t ime. 
The l i e u t e n a n t  stopped t h e  tanke r  t o  a l l o w  Wagon 7 t o  proceed. Wagon 7 
overshot and p a r t i a l l y  b locked t h e  entrance and had t o  back up t o  a l i g n  the  
apparatus t o  t u r n  i n t o  the  driveway. Tests performed l a t e r  w i th  a s i m i l a r  
apparatus i n d i c a t e d  t h a t  t h i s  maneuver took about 16 seconds. 

The l i e u t e n a n t  and another f i r e f i g h t e r  on the  tanker  repor ted  t h a t  as 
Wagon 7 t r a v e l e d  up t h e  grade toward t h e  r a i l r o a d  t racks ,  they  d i d  n o t  see 
t h e  brake l i g h t s  come on a t  any t ime and t h a t  t h e  d r i v e r  apparent ly  made no 
at tempt t o  s top o r  slow t h e  apparatus be fore  i t  reached t h e  t racks .  The 
l i e u t e n a n t  next  heard two horn b l a s t s  which a t  f i r s t  he thought were from 
another apparatus responding t o  the  f i r e .  Both t h e  l i e u t e n a n t  and t h e  c h i e f  
repo r ted  t h a t  they saw the  t r a i n ' s  head l i gh t  as i t  approached t h e  cross ing.  

The engineer i n  t h e  cab o f  t h e  l ead  locomot ive s ta ted  t h a t  he f i r s t  saw 
Wagon 7 as i t  was c l imb ing  t h e  grade when t h e  t r a i n  was an est imated 15 cars 
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(about 1,200 feet) from the crossing. When Wagon 7 did not stop, the 
engineer said he placed the train's brakes in emergency and began to sound 
the locomotive's horn. He reported that as the locomotive approached the 
crossing, the occupants in Wagon 7's  jumpseat looked toward the train but the 
driver did not. 

Postaccident examination of Wagon 7 disclosed that the window on the 
driver's side of the cab was rolled completely down at the time of the 
collision and that the transmission was in the lowest gear. The track north 
of the grade crossing is straight and level for at least 3,700 feet, and 
there were no visual obstructions that may have prevented Wagon 7's driver 
from seeing the train after entering the driveway. 

According to the chief, the 24-year-old driver of Wagon 7 had several 
years experience operating large commercial vehicles, had been trained as a 
designated apparatus driver by the company, and had been driving Wagon 7 on 
emergency calls for about 3 years. According to the chief, friends, and 
relatives, the driver was in good health at the time of the accident, and 
review of his medical history, preaccident activities, and postmortem 
toxicological tests disclosed no evidence of physical impairment. 

Moreover, the chief reported that all CVFC apparatus drivers had 
repeatedlr been cautioned to observe all traffic control signs and signals 
and when responding to a fire call to look carefully for trains at all grade 
crossings both while driving personal vehicles to the station and while 
driving a fire apparatus. However, the company had not developed any 
specific policies as to how this could best be accomplished for grade 
crossings within the company's response area. 

It could not be determined whether Wagon 7's  electronic siren was 
operating when it entered the driveway. The tanker's siren reportedly was 
operating, and the tanker would have been within a few feet of Wagon 7. The 
operation of one or both the vehicles' sirens suggests that at the time 
Wagon 7 was entering the driveway, the noise level in the cab masked the 
sound of the approaching train's horn until it was too late to avoid the 
collision. 

The Safety Board believes that the wagon driver's failure to determine 
that it was safe to proceed must be attributable not only to the usual 
pressures experienced by fire service personnel when responding to an 
emergency but also to the series of events that occurred during Wagon 7's 
response to the fire call. What should have been a routine response to a 
fire that initially posed little threat to life or other property became in 
less than 6 minutes a response involving a succession of performance errors 

1 1 8 S i r e n c i d e "  is t h e  t e r m  u s e d  t o  d e s c r i b e  t h e  e m o t i o n a l  r e a c t i o n  o f  
e m e r g e n c y  v e h i c l e  d r i v e r s  w h e n  t h e y  b e g i n  t o  f e e l  a s e n s e  o f  p o w e r  s n d  
u r g e n c y  t h a t  b l o c k s  o u t  r e a s o n  a n d  p r u d e n c e ,  l e a d i n g  t o  t h e  r e c k l e s s  
o p e r a t i o n  o f  t h e  e m e r g e n c y  v e h i c l e ,  F i r e f i g h t e r ' s  N e w s ,  A u g u s t - S e p t e m b e r  
1990, p p .  36-37, a s  r e p r i n t e d  f r o m  S i r e n ,  n e w s l e t t e r  o f  t h e  N e w  Y o r k  S t a t e  
O f f i c e  o f  F i r e  P r e v e n t i o n  a n d  C o n t r o l .  



4 
i 

o r  omissions t h a t  r e s u l t e d  i n  a s t e a d i l y  inc reas ing  l e v e l  o f  f r u s t r a t i o n  and 
s t r e s s  f o r  the  two f i r e f i g h t e r s  i n  t h e  wagon's cab. 

The c h i e f ' s  rad ioed i n q u i r y  concerning who was i n  charge undoubtedly 
a l e r t e d  them t o  the  f a c t  t h a t  the  c h i e f  was mon i to r ing  t h e  emergency response 
and was aware t h a t  Wagon 7 had l e f t  t h e  s t a t i o n  w i thout  an o f f i c e r .  A f t e r  
complet ion o f  t h e  c a l l  the  c h i e f  would want t o  know why they  had dev iated 
from t h i s  es tab l i shed procedure. Th is  probably l e d  them t o  focus t h e i r  
a t t e n t i o n  on per forming t h e i r  d u t i e s  p roper l y  du r ing  t h e  r e s t  o f  t h e  f i r e  
c a l l ,  thereby demonstrat ing t h e i r  p r o f i c i e n c y  and j u s t i f y i n g  t h e  absence o f  
an o f f i c e r  aboard the  wagon. 

Al though he had p rev ious l y  agreed t o  h o l d  t h e  tanker ,  when t h e  c h i e f  
heard Wagon 7 ask the  EOC t o  repeat the  d i r e c t i o n s  t o  t h e  f i r e  s i t e ,  he knew 
t h a t  t h e  d r i v e r  had passed i t  and, w i thout  f u r t h e r  c o n s u l t a t i o n  w i t h  Wagon 
7, bo th  he and the  l i e u t e n a n t  d r i v i n g  t h e  tanker  n o t i f i e d  t h e  EOC t h a t  they 
were responding t o  the  f i r e .  A t  t h a t  p o i n t  Wagon 7 's  d r i v e r  undoubtedly f e l t  
a d d i t i o n a l  pressure t o  perform. He had passed the  entrance t o  t h e  f i r e  s i t e ,  
h i s  c h i e f  knew i t, and now the  c h i e f  had taken command and was h imse l f  
responding. This  pressure was exacerbated about 1 minute l a t e r  when the  
c h i e f  rad ioed t h e  EOC t h a t  he had reached the  f i r e  s i t e  w h i l e  Wagon 7 was 
s t i l l  en rou te ,  even though t h e  c h i e f  had l e f t  the  s t a t i o n  some 4 minutes 
a f t e r  Wagon 7. 

As Wagon 7 re tu rned from Calverton, the  d r i v e r ' s  a t t e n t i o n  was no doubt 
focused on l o c a t i n g  and a r r i v i n g  a t  t h e  f i r e  s i t e  as soon as poss ib le  t o  
redeem t h e  crew i n  t h e  eyes o f  t h e  c h i e f .  The Safety  Board be l i eves  t h a t  the  
f a c t  t h a t  Wagon 7 i n i t i a l l y  overshot and p a r t i a l l y  b locked t h e  driveway 
entrance i s  an i n d i c a t i o n  o f  t h e  d r i v e r ' s  preoccupat ion w i t h  l o c a t i n g  t h e  
f i r e  s i t e  r a t h e r  than l o o k i n g  ahead and p roper l y  a l i g n i n g  t h e  apparatus t o  
e n t e r  t h e  driveway on t h e  f i r s t  approach. The real ignment,  which had t o  be 
done i n  f r o n t  o f  t h e  l i e u t e n a n t  and the  o the r  two f i r e f i g h t e r s  w a i t i n g  i n  the  
tanker ,  may have taken as long as 16 seconds and undoubtedly added t o  the  
f r u s t r a t i o n  and s t ress  being experienced by t h e  f i r e f i g h t e r s  i n  t h e  wagon's 
cab. 

Al though some l e v e l  o f  s t ress  can enhance human performance, excessive 
s t r e s s  can lead  t o  substandard performance. When a person's arousal  l e v e l  i s  
unduly  increased by s t ressors ,  t h e  focus o f  a t t e n t i o n  i s  narrowed t o  
performance o f  t h e  task  perce ived t o  be most important,  w h i l e  t h e  q u a l i t y  o f  
t h e  performance o f  any per iphera l  t ask (s )  de ter io ra tes . '  

Consider ing t h e  s t resso rs  experienced by Wagon 7's cab occupants dur ing  
t h e  f i r e  c a l l ,  the  Safe ty  Board be l i eves  t h a t  by t h e  t ime  Wagon 7 entered the  
driveway, t h e i r  focus o f  a t t e n t i o n  had narrowed t o  i nc lude  on ly  t h e  task  o f  
a r r i v i n g  a t  t h e  s i t e  o f  t h e  f i r e .  The pe r iphe ra l  t a s k  o f  determin ing t h a t  i t  

'Wickens, C .  0.. " E n g i n e e r i n g  P s y c h o l o g y  and H u m a n  P e r f o r m a n c e , "  
C h a r l e s  E .  M e r r i l l  P u b l i s h i n g  Co., U n i v e r s i t y  o f  I l l i n o i s  at C h a m p a i g n -  
U r b a n a ,  1984, 2 0 1 5 6 - X ,  pp. 2 4 9 . 2 9 0 .  
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was safe to proceed across the railroad tracks, which would have required 
scanning both left and right along the tracks, had been eliminated from their 
perceived priorities. 

From 1977 through 1988, seven grade crossing accidents nationwide 
resulted in the deaths of nine  firefighter^.^ In addition to the obvious 
dangers to fire crews and train occupants involved in such collisions, the 
failure of a fire apparatus to safely arrive at the site of an emergency 
increases the potential for additional loss of life and property. 
Therefore, the Safety Board believes that planning how to safely traverse 
grade crossings encountered en route is a necessary part of any fire 
company‘s emergency response plan. 

In a 1986 study, the Safety Board concluded that a train’s warning horn 
has become an ineffective warning device for large commercial vehicles unless 
the driver stops; idles the engine; turns off all radios, fans, wipers, and 
other noise-producing equipment in the cab; lowers the window; and listens 
for a train’s horn before entering a grade cr~ssing.~ Fire companies should 
be aware that even though warning devices such as sirens and air horns may be 
deactivated as a fire apparatus approaches a crossing, ambient noise levels 
in the cab may still mask the sound of an approaching train’s horn. 

In addition, railroad operating rules may not require that a train’s 
horn be routinely sounded at some crossings, particularly those, such as the 
one at which this accident occurred, that lead to private residences in 
rural areas. A train’s crew may also fail to sound a locomotive’s horn at 
certain crossings even though the railroad‘s operating rules require it. 
Fire companies should therefore train personnel assigned to any large fire 
apparatus to visually determine that it is safe to proceed over a grade 
crossing. 

If it is not practical to plan an emergency response route that avoids 
grade crossings, selection of crossings that are equipped with automatic 
warning devices is preferable to selection of those that are not. All 
planning should include identification of the location at the crossing from 
which a driver or other observer assigned to the apparatus can see the 
maximum available distance down the track(s) on both sides. 

3 D a t a  f u r n i s h e d  b y  t h e  F i r e  A n a l y s i s  a n d  R e s e a r c h  D i v i s i o n ,  N a t i o n a l  
F i r e  P r o t e c t i o n  A s s o c i a t i o n ,  p r e p a r e d  u n d e r  c o n t r a c t  f r o m  t h e  U .  5 .  F i r e  
A d m i n i s t r a t i o n  o f  t h e  F e d e r a l  E m e r g e n c y  M a n a g e m e n t  A g e n c y .  

4 N T S B  S a f e t y  S t u d y :  “ P a s s e n g e r / C o m m u t e r  T r a i n  a n d  M o t o r  V e h i c l e  
C o l l i s i o n s  at G r a d e  C r o s s i n g s  (1985),” N T S B / S S - 8 6 / 0 4 ,  1986. 

’ F o r  f u r t h e r  i n f o r m a t i o n ,  s e e  R a i  L r o a d / H i g h u a y  A c c i d e n t  R e p o r t - .  
“ C o n s o l i d a t e d  R a i l  C o r p o r a t i o n  T r a i n  C o l l i s i o n  u i t h  I s l a n d  T r a n s p o r t a t i o n  
C o r p o r a t i o n  T r u c k ,  R o o s e v e l t  A v e n u e  G r a d e  C r o s s i n g  N e a r  L a F a y e t t e  S t r e e t ,  
C a r t e r e t ,  N e u  J e r s e y ,  D e c e m b e r  6, 1988.11 ( N T S B / R H R - 8 9 / 0 1 )  
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At crossings over a single straight track with no nearby obstructions, 
briefly stopping or slowing the apparatus to allow a proper scan both left 
and right may be sufficient. If the tracks are curved, vision is 
obstructed, or the crossing has more than one set of tracks where the 
presence of one train may hide the approach of another, sight distance may be 
optimized by having one or more members of the crew cross the tracks on foot 
and look for approaching trains. 

The Safety Board also believes that responsibility for compliance with 
any grade crossing plans developed must be apportioned between the driver of 
the apparatus and another crewmember who can communicate face-to-face with 
the driver while en route. A "challenge and response" dialogue between the 
driver and a designated crewmember should be instituted to determine the 
driver's intentions when approaching a railroad crossing (or any other 
identified hazard on the planned route), to remind the driver of the planned 
procedures for traversing a particular crossing, and to ensure that the 
driver is coping with stressors encountered during the response and not 
focusing only on arriving at the site of the emergency. 

Currently the Operation Lifesaver Program does not address grade 
crossing safety for emergency response vehicles. A program should be 
developed to make operators of emergency response vehicles more conscious of 
grade crossing safety within their response areas. 

Therefore, the National Transportation Safety Board recommends that 
Operation Lifesaver, Inc.: 

Expand the Operation Lifesaver pub1 ic information and education 
program concerning railroad grade crossing safety to include 
emergency service vehicles. (Class 11, Priority Action)(H-90-114) 

Also, the Safety Board issued Safety Recommendations H-90-112 to the 
Federal Emergency Management Agency and H-90-113 to the National Fire 
Protection Association. 

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

Chairman KOLSTAD, Vice Chairman COUGHLIN, and Members BURNE'IT, LAUBER, 
and HART concurred in this recommendatio- 

Please refer to Safety Recommendation H-90-114 in your reply. 

James 1. Kolstad 
Chairman 


