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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 SAFETY B O A R D 
WASHINGTON, D .C- 20594 

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

Adop ted ; June 20 , 1986 _ _ 

H E A D - O N COLLISION OF BURLINGTON NORTHERN 
R A I L R O A D C O M P A N Y TRAINS E X T R A 6311 WEST 

A N D E X T R A 6575 EAST 
N E A R WESTMINSTER, C O L O R A D O , 

AUGUST 2 , 1985 

SYNOPSIS 

About 7:40 p.m. on August 2, 1985, Burlington Northern Railroad Company mixed 
freight train Extra 6311 West collided head-on with Burlington Northern Railroad 
Company unit gravel train Extra 6575 East at milepost 12.5, near Westminster, Colorado. 
Extra 6311 West was traveling about 52 mph, and Extra 6575 East was traveling about 
48 mph. The trains collided on the single main track during daylight hours in a 2° 41* left 
curve in a westerly direction about 50 feet west of a dual-lane bridge on U. S. Highway 
No. 36. The bridge was destroyed by derailed cars which struck structural support 
members and by fire which erupted following the collision. Three crewmembers of Extra 
6311 West and two crewmembers of Extra 6575 East were killed. The Burlington Northern 
Railroad Company estimated the damage to be about $4 million. 

The National Transportation Safety Board determines that the probable cause of the 
accident was the failure of a crewmember of Extra 6311 West to read the train register 
information correctly at Clear Creek, Colorado, and the failure of the conductor to 
correlate that information with the train orders, which caused Extra 6311 West to depart 
Clear Creek before the arrival of Extra 6575 East, a superior train. Contributing to the 
severity of the accident was the overspeed of Extra 6575 East. 

INVESTIGATION 

The A c c i d e n t 

On August 1, 1985, Cheyenne, Wyoming, was subjected to a torrential rain and hail 
storm. As a result of flood conditions at Cheyenne, the Burlington Northern Railroad 
Company (BN) lost most of its telephone and radio communication facilities between the 
Colorado Division, Third Subdivision of the Denver Region and the train dispatcher at 
McCook, Nebraska. Mobile point-to-point radio communications were not affected by the 
flood. 

On August 2, trains on the Third Subdivision that ordinarily would have been 
operated over a longer time span were ready to be moved one behind the other because of 
delays resulting from the flood damage to the communication facilities at Cheyenne and 
because of track work being done on the Third Subdivision between Denver, Colorado, and 
Longmont, Colorado. The traffic movement on the Third Subdivision, which seemed to 
culminate about 3 p.m., and the disrupted communication facilities caused the 3 p.m. to 
11 p.m. train dispatcher at McCook to be busier than usual coordinating an increased 
number of train movements, especially in the Cheyenne area. Normally, six to eight 
trains move over the Third Subdivision during an 8-hour period. 
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Extra 6575 East.—Extra 6575 East, a unit gravel train 1/ operat ing be tween 
Longmont and Clear Creek, Co lorado , was scheduled t o l e ave Longmont at 2 p . m . (See 
figure 1.) Because there were no car inspectors loca ted at Longmont , the three-man c r e w , 
consisting o f the engineer, the conduc tor , and the brakeman, inspected the train and made 
a brake test , as required b y Federal regulations. The inspection and brake test w e r e 
comple t ed at 3:15 p .m. , and no except ions were taken to the brakes or the mechanica l 
condi t ion o f the equipment. 

Fol lowing the inspect ion and brake tests, Extra 6575 East was required to wait at 
Longmont for t w o westbound trains and for the necessary train orders authorizing the 
gravel train t o l eave Longmont . A t 5:07 p .m. , the dispatcher issued train order No . 28 
through the opera tor at Longmont to the conduc tor and engineer (C&E) o f Extra 6575 East 
(see appendix C) and simultaneously issued the same order to the C&E o f Extra 6311 West 
at the 31st Street Yard in Denver . Train order No . 28 stated: 

Extra 6575 East has right over Extra 6311 West Longmont to Clear 
Creek. Extra 6575 East register at Clear Creek on order No . 28 o f Aug 
2. Extra 6311 West may check register at Clear Creek against Extra 
6575 East on order N o . 28 o f Aug 2. 

(signed) JWH 

A t 6:13 p .m. , the dispatcher issued train order No . 44 through the opera tor at 
Longmont to the C&E o f engine 6575. Order No . 44 authorized engine 6575 to be 
opera ted as Extra 6575 East from Longmont to Clear Creek and to return to Longmont as 
Extra 6575 West . (See appendix C.) A t 6:15 p .m. , the dispatcher authorized the opera tor 
at Longmont t o c lear 2 / Extra 6575 East with six orders which included train order 
Nos. 28 and 44, (See appendix C ) 

Extra 6575 East departed Longmont at 6:30 p .m. consisting o f two l o c o m o t i v e units, 
31 loaded hopper cars , and a c a b o o s e , for a to ta l o f 4,089 tons. The engineer and the 
brakeman were on the lead l o c o m o t i v e unit, BN 6575, and the conduc tor was on the 
c a b o o s e . 

The conduc to r o f Extra 6575 East test if ied that the trip be tween Longmont 
(milepost (MP) 43.6) and MP 12.5 was made without any unusual occu r rences . He said that 
the engineer reduced the speed o f the train to 10 mph be tween MP 17 and MP 16.5 in 
compl i ance with a train order speed restr ict ion and that he took no except ions to the 
manner in which the engineer handled the train. 

When the train was near Broomfie ld , Colorado (MP 14), the conduc to r moved to the 
right side o f the cupola in the c a b o o s e t o observe the train as it moved around a 
right-hand cu rve near Broomfie ld . He said that he took no excep t ions t o the train's 
condi t ion or to the manner in which the engineer was handling the train. He remained on 
the right side o f the cupola until the train approached a curve at MP 12.5 so he could 
inspect the train as it m o v e d around the curve . (See figure 2.) The conduc tor said that as 
the train was moving through the curve , he suddenly saw the headlight o f a westbound 
l o c o m o t i v e e m e r g e from under the highway bridge, and knowing the trains were going t o 
co l l ide , he b raced himself. 

1/ Geographical ly , trains are opera ted north and south. Timetable d i rec t ion is east 
feouth) and wes t (north). Timetable direct ions will be used in this report . 
2 / A c h e c k be tween the train order operator and the dispatcher to insure that the train 
conce rned rece ives all intended messages and train orders . 
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Figure 1.—Plan v iew o f derai lment. 



Figure 2 .—Approach v iew eastbound o f curve at MP 12.5 for Extra 6575 East. 
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Extra 6311 West.—Extra 6311 West was called to depart Denver Yard at 5 p.m. 
However, the train was delayed because of switching cars and conduction of the Federally 
required airbrake tests and inspection. The Federally required brake test and train 
inspection was completed, and no exceptions were taken to the train's mechanical 
condition. Extra 6311 West was further delayed because of the train dispatcher's inability 
to issue the necessary train orders at that time as a result of a heavy work load. 

At 5:05 p.m., the train dispatcher at McCook issued train order No. 28 through the 
train order operator at the BN's 31st Street Yard in Denver to the C&E of Extra 6311 
West at Denver. At 6:24 p.m., the train dispatcher issued train order No. 47 to the C&E 
of engine 6311 through the train order operator at the 31st Street Yard. (See appendix D.) 
Train order No. 47 authorized engine 6311 to be operated as Extra 6311 West between 
Utah Junction, a terminal location in Denver, and Cheyenne. 

At 6:27 p.m., the train dispatcher authorized the train order operator at the 31st 
Street Yard to clear Extra 6311 West with six train orders which included train orders 
Nos. 28 and 47. (See appendix D.) The conductor testified that when he received the 
train orders, he delivered a copy to the engineer. He said that, however, he did not 
discuss the orders with either the engineer or the two brakemen because "they were in a 
hurry to get us out," meaning the yard supervisors wanted Extra 6311 West to leave. 

Extra 6311 West departed the 31st Street Yard at 6:41 p.m. and consisted of three 
locomotive units, 23 loaded and 27 empty cars, and a caboose, for a total load of 
2,862 tons. The engineer, the head brakeman, and the rear brakeman were on the 
locomotive, and the conductor was on the caboose. The rear brakeman had volunteered to 
ride the locomotive to assist the head brakeman with switching work to be done at several 
stations en route to Cheyenne. 

As Extra 6311 West was leaving the yard, the engineer radioed the BN Centralized 
Traffic Control (CTC) operator at the 31st Street Yard and requested that the operator 
ask the Denver, Rio Grande and Western Railroad (D&RGW) dispatcher to display a 
permissive signal at Utah Junction for Extra 6311 West. (The BN and the D&RGW cross 
at grade at Utah Junction and the D&RGW dispatcher controls the home signals.) 3 / The 
conductor broke in at the end of the engineer's transmission to remind the engineer to 
check the train register at Clear Creek; the conductor said that the engineer 
acknowledged the conductor's message. 

Extra 6311 West proceeded 4.5 miles to Clear Creek, where it stopped about 7 p.m. 
with the locomotive standing opposite the train register location so that a crewmember 
could check the train register for the arrival of superior train Extra 6575 East in 
accordance with train order No. 28. Extra 6311 West could not have been operated past 
the train register location because that would have violated the trackage rights given to 
Extra 6575 East by train order No. 28. (See appendix C.) 

Shortly afterward, the conductor received a radio call from an unidentified voice on 
the locomotive. According to a tape monitor recording of the dispatcher's radio circuit 
made through the radio base station at Longmont, the caller merely said "4:40 
Howard." 4/ After a brief 3 - to 4-second delay a response came, "440," and the voice 
trailed off so the balance of the response was unintelligible. The crewmember who 

3 / A roadway signal at the entrance to a route or block to govern trains in entering and 
using that route or block. 
4 / 4:40 refers to the time. Howard was the first name of the conductor of Extra 6311 
West. 
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examined the train register did not sign or initial the pertinent page o f the register book. 
(In an early pos tacc iden t interview conducted by BN of f i ce r s , the conduc tor o f Extra 6311 
West said he thought it was the rear brakeman who radioed him the train register 
information, but la ter he said he was not sure who had cal led on the radio.) The conduc to r 
said that the ca l l indicated to him that Extra 6575 East, identified in train order No . 28, 
had arrived at 4:40 p.m and that, based on the information, he authorized the engineer o f 
Extra 6311 West to depart Clear Creek and to p roceed westward. (See appendix E.) The 
stop at Clear Creek by Extra 6311 West was ver i f ied by the conduc tor and by an 
eyewitness on the property o f the Western Paving Construct ion Company loca ted at Clear 
Creek . 

Extra 6311 West departed Clear Creek about 7:10 p .m. , and p roceeded westward to 
92nd Street , near MP 10, where it s topped to set o f f a car . The train departed about 
7:30 p .m. , and cont inued toward Cheyenne. The engineer and the head brakeman were in 
the operating compar tmen t o f l o c o m o t i v e unit 6311, and the rear brakeman was in the 
operating compar tmen t o f the second l o c o m o t i v e unit, Southern Pac i f ic (SP) 7374. 

About 7:40 p .m. , the train emerged from beneath a dual-lane bridge on U.S. 
Highway 36, the Boulder Turnpike, near MP 12.5 . Extra 6311 West, which was traveling 
about 52 mph, co l l ided head-on with Extra 6575 East, which was traveling about 48 mph. 
(See figure 3.) 

The three l o c o m o t i v e units o f Extra 6311 West and the t w o l o c o m o t i v e units o f 
Extra 6575 East enmeshed and fire ensued from the diesel oil spilled from ruptured fuel 
tanks. Twen ty - two cars o f Extra 6311 West and 21 cars o f Extra 6575 East derailed and 
piled upon and around the l o c o m o t i v e s . (See figures 4 and 5.) The engineer and the 
brakeman o f Extra 6575 East and the engineer, the head brakeman, and the rear brakeman 
o f Extra 6311 West were killed; and the conduc tor o f Extra 6311 West r ece ived minor 
injuries. 

The conduc to r o f Extra 6311 West a t tempted to con tac t by radio the C T C opera tor 
at the 31st Street Yard to notify him o f the c i rcumstances o f the acc iden t , but he was 
unsuccessful because radio channel 1 was being used by BN personnel in the Denver area. 
However , a BN clerk at Golden, Colorado , answered the conductor ' s emergency radio 
transmission and relayed the coll is ion information to the C T C opera tor at the 31st Street 
Yard. The C T C opera tor notified the train dispatcher at M c C o o k and loca l e m e r g e n c y 
fo rces . 

Injuries to Persons 

Injuries Extra 6575 East Extra 6311 West To ta l 

Fatal 2 3 5 
Injured 0 1 1 
None 1 0 1 

Tota l 3 4 7 

Damage 

The three l o c o m o t i v e units o f Extra 6311 West and the two l o c o m o t i v e units o f 
Extra 6575 East were dest royed because o f structural damage from the col l is ion and the 
ensuing f i re . A l so 38 freight cars were destroyed. The impact f o r c e s o f the 
derailing/piling cars against the highway bridge support members and the heat from the 
f ire caused the bridge to buckle and distort to partial destruction so that it had to be torn 
out and rebuil t . (See figures 4 and 5.) About 900 feet o f the main track were des t royed. 



Figure 3 .—Approach view to curve at MP 12.5 for Extra 6311 West. 



Figure 4 .—Wreckage looking east . 



Figure 5 .—Wreckage looking west . 
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The BN est imated the damage t o b e : 

Item Damage 

L o c o m o t i v e Extra 
6575 East 
Car Equipment 
Sub-Tota l 

$ 281 ,121 

748 ,000 
$ 1 , 0 2 9 , 1 2 1 

L o c o m o t i v e Extra 
6311 West 
Car Equipment 
Sub-Tota l 

1 ,094 ,095 

382 ,600 
1 ,476 ,695 

Track 
Bridge 

24 ,000 
1 ,500 ,000 

Sub-Tota l 
Tota l 

1 , 5 2 4 , 0 0 0 
$ 4 , 0 2 9 , 8 1 6 

The $4,029,816 damage value does not include the total co s t o f the acc iden t . There is no 
a l lowance for the loss o f revenue, the cos t o f detouring trains, l i t igation, and other 
associated expenses. 

Dispatcher and C r e w m e m b e r Information 

The train dispatcher and the c rewmembers o f each train were qualified for their 
respec t ive positions accord ing to the BN operating rules and requirements . BN employees , 
who formerly were employed by the Co lo rado and Southern (C&S) Railroad, are given 
physical examinations o n c e every 4 years be fore age 50 and annually after age 50. (See 
appendix B.) A re-examinat ion on the operating rules is required biennually. A t the t ime 
o f the acc iden t , the c r ew o f Extra 6311 West had been on duty 2 hours 40 minutes, and the 
c r e w o f Extra 6575 East had been on duty 5 hours 40 minutes. 

Train Dispatcher .—The dispatcher was wel l rested when he repor ted for duty on 
August 2, af ter having been o f f duty 16 hours. He stated that he liked his work and that 
he was not conce rned about any personal problems that would have dis tracted him from 
his duties. 

Extra 6311 West .—None o f the medica l records o f the four c r e w m e m b e r s o f Extra 
6311 West conta ined any information concerning uncorrec table diff icul t ies involving 
vision, hearing percept ion , or other medica l fac tors . 

The engineer had been o f f duty 13 1/2 hours be fore report ing for duty at 5 p .m. on 
August 2. Friends o f the engineer descr ibed him as a conscient ious person, a g o o d 
"railroader," and a "super" individual. He was repor ted to have liked his j o b and was 
looking forward to re t i rement . 

The head brakeman had been o f f duty 13 hours 15 minutes when he repor ted for duty 
as the re l ief brakeman at 5 p .m. on August 2. He was considered "very mature, s incere 
and bright" by the BN supervisor who interviewed him and r ecommended that he b e hired. 

The rear brakeman had been o f f duty 25 hours 15 minutes when he repor ted for duty 
at 5 p .m. on August 2. He was descr ibed as a hard worker who "knew railroading wel l . " 
One person who saw the rear brakeman on August 2 said that he appeared to be 
"preoccupied and that he was not exhibiting his normal outgoing talkative personali ty." 
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The BN crew clerk said that when he called the crewmembers for Extra 6311 West, 
they all sounded well rested and that no one hesitated to accept the call, except the head 
brakeman who asked to be relieved for the day. The head brakeman's request was denied 
because of the short interval between the time of the call and the time the head 
brakeman was required to report for duty. The head brakeman agreed to accept the 
assignment without further comment. The crew clerk later speculated that the head 
brakeman requested to be relieved of the assignment because more severe weather was 
forecast for Cheyenne, which was his home. The crew clerk said that the engineer had 
played golf that day with two other BN employees. 

Extra 6575 East.—The crew of Extra 6575 East reported for duty at Longmont at 
2 p.m. on August 2, after having been off duty 17 hours. The conductor of Extra 6575 
East said that the engineer was "very conscientious" and that both the head brakeman and 
the engineer were in "high spirits." 

Train Information 

Extra 6311 West consisted of 3 locomotive units, 23 loaded and 27 empty freight 
cars, and a caboose, for a total of 2,862 tons. Two of the locomotive units, BN 6311 and 
SP 7374, were type SD-40, built in 1971 and 1980, respectively, by the Electro Motive 
Division (EMD) of General Motors Corporation. The third locomotive unit, BN 6376, was 
type SD-40-2, built in 1974 by the EMD. All three units had six axles, and each was rated 
at 3,000 horsepower. 

Extra 6575 East consisted of two locomotive units, 31 hopper cars which were owned 
by the Western Paving Construction Company, and a caboose, for a total of 4,089 tons. 
BN locomotive units 6575 and 6576 were type SD-45 built by the EMD division of General 
Motors Corporation in 1971. Both locomotive units had six axles and each was rated at 
3,600 horsepower. 

Locomotive units 6311 and 6575 were equipped with Barco speed recorders and two-
way radios operable on road channel 1 (161.1 mhz) and yard channel 2 (161.16 mhz). 
Neither unit was provided with alerting devices or deadman control facilities. 

The caboose of each train had permanently-mounted radios, and a portable radio 
was assigned to each conductor. 

Method o f Operat ion 

General.—The dispatcher at McCook is assigned to a territory of 284.9 miles, which 
includes the 3rd Subdivision, which extends 237.5 miles from Denver to Wendover; the 
11th Subdivision, which extends 7.7 miles from Broomfield to La Fayette, Coloradoj the 
12th Subdivision, which extends 10.3 miles from Longmont to Lyons; the 13th Subdivision, 
which extends 15.3 miles from Prospect Junction, near 31st Street Yard in Denver, to 
Golden, Colorado; and the 14th Subdivision, which extends 14.1 miles from Leadville, 
Colorado, to Climax, Colorado. 

Trains are operated over the Third Subdivision by train orders, Superintendent's 
Bulletins, Timetable, and Special Instructions. The Third Subdivision is not equipped with 
automatic block signals. On August 2, the BN was using the Consolidated Code of 
Operating Rules (Operating Rules) as operating authority; the same rule book is used by 
about 16 other railroad companies. Beginning at 12:01 a.m. on April 27, 1986, the General 
Code of Operating Rules replaced the Consolidated Code of Operating Rules on the entire 
BN system. Also at 12:01 a.m. on April 27, 1986, the TWC system of train operation was 
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p laced into se rv ice on a number o f subdivisions including the Third Subdivision, 
eliminating the use o f train orders and intermediate train registers. The maximum 
authorized speed for freight trains is 49 mph, unless otherwise res t r ic ted. 

Although BN l o c o m o t i v e s and cabooses are equipped with radios, the BN does not 
require their use in train operat ions. An a t tempt is made b y BN management to have 
operable radios on trains leaving a terminal, but it is not a requirement. 

The train dispatcher at M c C o o k directs the movemen t o f trains on the Third 
Subdivision by train orders which are issued to the a f f e c t e d train(s) through train order 
operators loca ted in o f f i c e s at the 31st Street Yard, Longmont , and Fort Coll ins , 
Co lo rado , and at Cheyenne, Wheatland, and Wendover , Wyoming. None o f the train order 
o f f i c e s are open 24 hours per day. When the train opera tor o f f i c e s are c losed , the 
dispatcher may issue train orders by radio to the conductor or engineer o f the train. 

Train Orders.—BN operating rule 214 states, in part : 

Train orders must be read promptly upon receip t by those to whom they 
are addressed. Conductors must, when prac t icab le , obtain from 
engineers an understanding o f all train orders b e f o r e they are ac t ed 
upon. Conductors must, when prac t icable , show train orders t o train­
men. Engineers must show train orders to members o f the c r e w on the 
engine. Al l c r ewmember s are responsible for complying with the 
requirements o f train orders and reminding each other o f their contents . 

Train Register .—Train register books are provided at initial and final terminals and 
at other loca t ions spec i f ied in the t imetable . The current t imetable indicates that on the 
Third Subdivision, train registers are loca ted at Clear Creek and Broomfie ld , Co lo rado , 
and at Plat te River , Wheatland, and Moba, Wyoming. A t initial and final terminals, 
information, such as the names o f the conduc tor , the engineer, and the brakemen, the 
t ime they repor ted for duty, the l o c o m o t i v e unit numbers, the number o f loaded and 
empty cars , and the train tonnage must be recorded in the train register . Operating Rule 
83(A) states, in part: 

Unless otherwise provided, conductors o f all trains, and engineers o f 
trains without conduc tors , must register their trains on the train regis ter 
at points designated in the t imetable . . . . Conductors must fill out train 
register c h e c k on the prescr ibed form and deliver or have it del ivered to 
engineer be fo re leaving register station, unless check o f trains is 
r e c e i v e d by train order or entire movemen t will b e within C T C or Rule 
251 terr i tory. 

The BN rules examiner interpreted rule 83(A) to mean that conductors or engineers, when 
applicable, are required to fill out the train register only at initial and final terminals. 
The rule does not designate which c r e w m e m b e r shall c h e c k the train register at 
intermediate loca t ions . When the conduc to r fills out the train register , he must c o m p l e t e 
the train register c h e c k form which is printed on the reverse side o f the c l ea rance card 
used by train order operators t o c lear a train with train orders for del ivery t o the 
engineer. (See appendix E.) 

Any c r e w m e m b e r who has passed the operating rules examination is qualified to 
check a train register at intermediate loca t ions . A t intermediate loca t ions , where there 
is no train order opera tor on duty and when d i rec ted to do so by train order , a train 
c r e w m e m b e r must register his train to indicate its status, or he must c h e c k the regis ter 
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to determine the status of another train, i.e., whether an opposing or superior train has 
arrived or left the register location. The crewmembers of Extra 6311 West were not 
required to register the train at Clear Creek, but they had been directed by train order 
No. 28 of August 2 to check the train register. 

Crewmembers who register trains at intermediate locations are required to enter 
the train number and direction; the train order unit (lead locomotive unit number); 
COMPASS train I.D.; 5/ arrival of train on designated track or location; the names of the 
conductor, the engineer, and the brakemen; the number of loaded and empty cars; the 
tonnage; and the caboose number. The operating rules state that the train order number 
and date on which a train is being registered must be inserted in the column headed 
"signals carried." Each day's date must be entered by the crewperson signing the register. 
However, the date is entered at random below the last entry for the previous day or the 
last day the train register was signed, and not in the date blank provided at the top of the 
page. Instructions on procedures and entering train register information are covered in 
employees biennual rules examinations. 

On August 1, Unit 6575 had been used as the train order unit for the gravel train. A 
crewmember of the train had dated and made the required entries in the train register 
according to the operating rules and train order No. 20 dated August 1, 1985. Also, at 
8:30 p.m., a crewmember on Extra 6324 East had signed the train register at Clear Creek 
on train order No. 20 dated August 1, 1985. There were no entries in the train register for 
August 2, 1985. (See figure 6.) 

Operating rule S-83(A) states: 

When a train is required to meet, or wait for, an opposing extra train, or 
when an extra train has been made superior to an opposing train, the 
train register must not be used as evidence of the arrival of such extra 
train, except as provided by Form W train order, Examples (5) or (6). 

Trains must not use the train register as evidence of the departure of an 
extra train, except as provided by train order. 

Train order Form W, Change in Clearance or Register Requirements, states, in part: 

Example (4): Extra 37 West register at 
C on order 
No. _ of (Date). 

Example (5): Extra 38 East may check register at 
C against Extra 37 West on order 
No. of (Date). 

Example (6): No. 2 may check register at C 
against Extra 37 West on order 
No. of (Date). 

* * # 

5/ COMPASS is an acronym for computer assistance. The ID n u m & e r 1 S
 U S GpJ^ 

management or clerical forces to follow a train's activity. (The COMPASS I.D. tor axx 
6311 West was 01-291-02, and for Extra 6575 East was 71822.) 
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Figure 6.—Train register sheet fo r August 2, 1985 (sheet 1) . 



Figure 6.—Train register sheet (sheet 2.) 
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Examples (4) , (5) and (6) must be used when it is desired to permit a train 
to a c c e p t the train register as ev idence o f the arrival o f an extra train in 
a c c o r d a n c e with rule S-83(A). 

When example (4) is used, number and date o f the order must be inserted 
in the co lumn o f train register capt ioned "signals". 

Before the Form W train order was modif ied by examples 4, 5, and 6, 6/ the 
dispatcher was required t o issue a train order to the c r ew checking the register be fo re the 
c r e w could a c c e p t and ac t upon the registered t ime as p roof o f the arrival or departure 
t ime o f a superior or conf l ic t ing train. 

Bulletin No . 122, which was to b e c o m e e f f e c t i v e at 12:01 p .m. , Monday, Apri l 22, 
1985, was issued Apri l 17, 1985, to establish Track Warrant Cont ro l (TWC) authority for 
the movemen t o f trains on the Third Subdivision. Implementat ion o f the TWC authority 
would have el iminated the need for a train register at Clear Creek and other designated 
loca t ions . In applicat ion, the train dispatcher would be required to issue a track warrant 
authorizing a train to p roceed from point A to point B only. The train would not be 
a l lowed t o g o past point B until the dispatcher issues another track warrant authorizing 
additional movemen t . (See appendix F.) 

The provision for the establishment o f Track Warrant Cont ro l authority was included 
in Timetable No . 4, which was to b e c o m e e f f e c t i v e on April 28, 1985. However , because 
o f cont rac tua l d i f fe rences with the Brotherhood of Rai lway, Airl ine and Steamship Clerks 
union, Bulletin No . 135 dated Apri l 25, 1985 was issued to de le te from Timetable No . 4 the 
use o f the Track Warrant Control on the Third Subdivision, and the train register system 
was continued in se rv ice . The BN is pursuing the implementat ion o f the T W C system for 
operat ion, and indications are that the diff icult ies are being worked out . 

Gravel Train Operat ions.—On April 2, 1985, the BN began operating a seasonal unit 
gravel train over the Colorado Third Subdivision be tween Longmont , MP 43.6, and and the 
Western Paving Construct ion Company's faci l i ty at Clear Creek, MP 4.5 . The gravel train 
has been in operat ion about 4 years , and it is operated Monday through Friday only from 
about Apri l t o O c t o b e r . In acco rdance with an agreement be tween the BN and the labor 
unions representing the labor craf ts involved, the train is opera ted with a "short 
c r e w " i .e . , an engineer , a conduc tor , and a brakeman, who report for duty at 7 a .m. at 
Longmont . 

Cars loaded with gravel are a c c e p t e d as loaded at a speci f ied weight per car in 
acco rdance with an agreement be tween the <BN and the Western Paving Construct ion 
Company. The weight o f the gravel load is control led c lose ly by compute r i zed monitoring 
equipment when the cars are loaded at Lyons, Colorado . The BN makes per iodic weight 
checks to monitor the weight o f the cars . 

On July 13, 1985, the duty reporting t ime o f the gravel train's c r ew was changed to 
2 p .m. because o f t rack work that was being done on the Third Subdivision. The later 
operating schedule enabled t rack fo rces to work with fewer interruptions, and it caused 
less delay to the gravel train en route to and from Longmont . The trip from Longmont to 
Clear Creek took about 1 hour 40 minutes. 

6/ The change to the Form W train order appears in the Consol idated Code o f Operating 
Rules, 1980 edit ion. 
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A t Clear Creek , the loaded ears are backed onto a w y e t rack 7 / (see figure 1) 
belonging to the Western Paving Construct ion Company. As the train is backed around 
the wye , the loaded cars are dumped. Af te r the cars have been emptied, which takes 
about 1 hour, the train is returned to Longmont . The c r e w is on duty be tween 7 and 
8 hours. 

The conduc to r and the engineer o f the gravel train are provided with a "wheel 
report, 1 ' which shows the makeup of the train, including the number o f loaded and empty 
cars, and the initial, number, weight , origin, and destination o f each car . The total train 
weight or load in tons is also provided so that the tons per opera t ive brake can be 
ca lcula ted . The conduc to r or the engineer is responsible for calculat ing the tons per 
operat ive brake 8/ using one o f the fol lowing methods: 

(1) multiply the number o f cars t imes the to ta l car weight and 
c o m p a r e the result with the actual train tonnage to determine the 
greater value; 

(2) divide the tonnage load o f the train by the to ta l number o f cars and 
c o m p a r e the result to determine if the result is greater or less than 
100 tons /opera t ive brake; or 

(3) add t w o ze ros to the total number o f cars with operable brakes 
(BN's suggested method) and compare the result with the to ta l 
train tonnage. 

The e x a c t value for Extra 6575 East would be 4,089 Tons/32 cars equals 127.78 Tons 
brake. Fol lowing the BN's suggested method, 32 (cars) plus 00 equals 3,200 Tons. (The 
tonnage load was 4,089 tons, which is greater than the trial value.) Timetable and Special 
Instructions No. 4, e f f e c t i v e at 12:01 a.m., April 28, 1985, l imits the speed o f all trains 
operating on the Third Subdivision which e x c e e d a load o f 100 tons per operat ive brake to 
30 mph. 

Train order opera tors report the train tonnage to the dispatcher . Neither the 
conduc tor nor the engineer is required to report t o the dispatcher if the train is restr icted 
to 30 mph because o f the 100-ton per opera t ive brake requirement. 

C o m munications 

The normal railroad communica t ion faci l i t ies available to the train dispatcher at 
M c C o o k consist o f a radio, a dispatcher 's te lephone sys tem, and a c o m m e r c i a l Bell 
te lephone sys tem. 

Radio Sys tem.—The c i rcui t for the radio system is routed from M c C o o k to Denver 
on commerc i a l l y leased l ines. A t Denver , the c i rcui t is swi tched through a bridging 
arrangement to divide the c i rcui t . 9/ Part o f the divided radio c i rcui t is routed over the 
Union Pac i f ic Railroad Company (UP) mic rowave faci l i t ies to Cheyenne. A t Cheyenne, 
the radio c i rcui t is returned to BN faci l i t ies over leased lines and is routed west to 
Wendover and east to Denver . 

7/ A track conf igured like a " Y " (hence the name wye) , which primarily is used to turn 
rail equipment. In most installations, a t rack spans the legs o f the " Y " to al low equipment 
to make a reverse move and to c o m p l e t e the turnaround. 
8/ A value determined from the number o f cars with operable brakes and the train load 
Ttons). 
9/ An induct ive or e l ec t ron ic arrangement to divide or split a communica t ions c i rcui t so 
it can be routed in divergent di rect ions . 
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Radio base stations are l oca t ed at Longmont and Fort Coll ins, Co lorado , and 
Cheyenne, Horse Creek , Chugwater , and Wheatland, Wyoming. The base stations are 
equipped with 45 -wa t t transmitters. The loca t ion and spacing o f base stations are 
designed to g ive overal l area c o v e r a g e and are not determined by distance separation. 

The dispatcher does not monitor radio channel 1 constant ly. T o c o n t a c t a train, the 
dispatcher must s e l e c t the base station nearest the train's loca t ion and, through a 
switching arrangement, c o n n e c t the base station radio faci l i t ies to his microphone and 
speaker. Therefore , a c r e w m e m b e r o f a train on the Third Subdivision normally cannot 
make a d i rec t radio c o n t a c t with the dispatcher by a v o i c e annunciation. T o talk with the 
dispatcher, a c r e w m e m b e r o f a train must c o n t a c t by radio or te lephone the train order 
opera tor nearest his loca t ion , who in turn cal ls the dispatcher on the dispatcher 's 
te lephone. Through the switching networks, the dispatcher se lec ts the base stat ion 
nearest the train and talks to the c r e w m e m b e r through the radio faci l i t ies at that station. 
Train-to-train communica t ions are d i rec t po in t - to -po in t con tac t s and the communica t ions 
do not g o through the base stations. However , train-to-train order opera tor or t rain-to-
dispatcher communica t ions are routed through the radio base stations. Crewmembers 
test if ied that, on occas ion , the c r ews o f a westbound train, such as Extra 6311 West, and 
an eastbound train, such as Extra 6575 East, had con tac t ed each other by radio to 
determine the other train's loca t ion . 

Railroad personnel who had communica ted with the engineer on Extra 6311 West on 
August 2 repor ted that the radio on l o c o m o t i v e unit 6311 was operat ing sat isfactor i ly . 
However , on several occas ions , including July 31, the engineer o f Extra 6575 East had 
repor ted the radio on l o c o m o t i v e unit 6575 as being "weak." The BN Superintendent o f 
Communicat ions s tated that, on t w o o f those occas ions , BN radio technicians met Extra 
6575 East at the Western Paving Construct ion Company to c h e c k the radio's pe r fo rmance . 
The radio was not replaced on either occas ion . The c r e w m e m b e r s who opera ted Extra 
6575 East be tween Lyons and Longmont on August 2 did not take excep t ion to the radio's 
pe r formance . 

The radio in the caboose o f Extra 6311 West was operable , and there were no 
complaints about its per formance . However , the radio in the caboose o f Extra 6575 East 
was inoperable because the c o a x lead to the antenna was uncoupled and the c i rcu i t 
breaker, which provided power to the radio set , was "tripped." 

A t the t ime o f the acc ident , the BN was installing a sys tem-wide radio annunciating 
system t o provide l o c o m o t i v e s with either a touch tone pad, similar to the type used on a 
touch tone dial te lephone, or a tone button. In operat ion, a c r e w m e m b e r on the 
l o c o m o t i v e can ca l l the dispatcher by dialing a prearranged digital c o d e which will signal 
the dispatcher, who will respond by cal l ing the base station nearest the train. A t the t ime 
of the acc iden t , neither l o c o m o t i v e unit 6311 nor unit 6575 had been equipped with the 
radio annunicating sys tem. 

On August 2 reliable radio communica t ions were not available be tween mobi le units 
on the Third Subdivision and the dispatcher at M c C o o k because o f f lood damage at 
Cheyenne on August 1. 

BN train c r ews and the dispatcher test if ied that radio communica t ions on channel 1 
w e r e not rel iable be tween train c rews and the dispatcher in and around the Denver area. 
The dispatcher said that he seldom can use the radio e f f ec t ive ly east o f Golden or 
Boulder, Co lo rado , because o f heavy use by employees on the yard at Denver . A l so , trains 
c r e w s c i t e d dead spots 10 / as a source o f trouble in radio communica t ions . 

10 / Loca t ions where radio communica t ions are either unreliable or not possible because 
the radio signals are b locked or diver ted. 
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A BN communica t ion o f f i ce r s tated that work is underway to provide an additional 
radio channel for use in the Denver yard. A l so , the Superintendent o f Communicat ions 
test if ied that the BN was at tempting to o v e r c o m e the radio dif f icul t ies in and around 
Denver by using a di rect ional antenna and that neither increasing nor decreasing the 
output transmission power would improve the quality o f se rv ice . 

Telephone Sys tem.—The dispatcher's te lephone c i rcui t is routed over an open wire 
carrier system 1 1 / be tween M c C o o k and Denver . A t Denver , a c c e s s to the dispatcher's 
te lephone c i rcui t is provided t o the train order and C T C operators be fo re the circui t is 
routed westward on open po le l ine faci l i t ies over the Third Subdivision to about Longmont . 
The telephone c i rcui t for the area be tween Longmont and Cheyenne is cove red by an open 
pole line c i rcui t which originates at Cheyenne. 

The dispatcher's te lephone system is available at train order o f f i c e s and at locat ions 
along the railroad where they are deemed necessary. A t Clear Creek, the dispatcher's 
te lephone is l oca ted in a T - b o x 12 / mounted on a telephone po le . (See figure 7.) The 
telephone has no ringing faci l i t ies and only the dispatcher can be reached from Clear 
Creek unless a train order operator at one o f the train order o f f i c e s is on the line at the 
t ime a cal ler at Clear Creek is using the te lephone. The conduc to r o f Extra 6575 East 
test i f ied that, because the dispatcher's te lephone at Clear Creek of ten was inoperat ive, 
he would have to use a c o m m e r c i a l te lephone to con tac t the dispatcher or train order 
operator . On August 2, the dispatcher's te lephone system was reliable only be tween the 
31st Street o f f i c e and Longmont . 

Meteorological Information 

A t 7:50 p .m. on August 2, 1985, the weather at the Stapleton International Airport 
at Denver , about 20 miles northeast o f the acc iden t s i te , was reported as fo l lows: 
sca t te red clouds at 5,000 and 9,000 f ee t with broken cei l ing at 20,000 fee t ; visibil i ty—20 
miles; temperature—71° F.; relat ive humidity—61 percent ; and wind from the southwest 
at 1.5 mph gusting t o 5 mph. The visibility by natural light was g o o d . 

Medical and Toxicological Information 

Because o f the smoke and heat f rom the fire fol lowing the col l is ion, immediate 
rescue effor ts were delayed, and s o m e o f the bodies were not r e m o v e d from the wrecked 
equipment until la te af ternoon on August 3. A pathologist con t r ac t ed by Jefferson 
County, Co lorado , per formed autopsies on the the head-end c r ewmember s o f both trains. 
T o x i c o l o g i c a l tests on tissue, b lood, and urine spec imens were performed by an 
independent laboratory. All the tests were negat ive for a l coho l and pharmaceuticals , 
e x c e p t the tests for the engineer o f Extra 6575 East. His b lood sample indicated the 
presence o f 0.12 percen t ethanol a lcohol . However , the vi treous humor o f all 
c r ewmembers tes ted negat ive . The tox ico log is t s therefore conc luded that the a lcohol 
de t ec t ed in the b lood o f the engineer o f Extra 6575 East was due to microbia l ac t ion 
(putrefact ion) and not from a lcohol ingestion be fo re the acc iden t . 

An analysis for ca rboxyhemoglob in (COHb) was negat ive for all c r ewmember s 
e x c e p t the rear brakeman o f Extra 6311 West. The COHb analysis for the rear brakeman 
indicated that carbon monoxide concent ra t ion was 25 pe rcen t saturation by 

1 1 / An e lec t ron ic transmission system by which many circui ts can be transmitted over a 
single pair o f wires or mic rowave channel by use o f separate f requencies , which modulate 
a carrier f requency. 
1 2 / A box used by railroads to house an outlying, unprotected te lephone. 



Figure 7.—Train register box and T - b o x at Clear Creek. 
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spectrophotometric technique. By Co-oximeter, the test indicated a 17 percent 
saturation of carbon monoxide, and 17 percent of methemoglobin. The rear brakeman's 
lungs also contained fluid. 

Survival Aspec t s and Emergency Response 

When the two trains collided, the operating compartments of locomotive units 6575 
and 6311 were structurally destroyed. However, the lead units did not burn during the 
ensuing fire. SP unit 7347 and another unit buried beneath it were engulfed in flames. 
The operating compartment of unit 6575 was not crushed; however, the nose of the 
locomotive and the supporting undercarriage were torn off. 

The operating compartments of units BN 6311 and SP 7374 were crushed upon 
impact and produced an unsurvivable environment. The derailing cars piled upon and 
around the locomotive units causing a jumbled wreckage mass. When the trains collided, 
the lading of gravel from Extra 6575 East and the lading from the head cars of Extra 6311 
West spilled and added to the wreckage debris. 

Emergency forces from Westminster and other nearby communities, the 
Westminster Police, the Colorado State Police, and the Jefferson County Sheriffs Office 
started arriving at the scene about 20 minutes after the accident. The intense heat and 
the heavy smoke from the burning fuel and equipment delayed search and rescue efforts. 

Tests and Research 

At 7:30 p.m. on August 7, 1985, sight distance tests were made at the accident site. 
BN locomotive units 6339 and 6599, units similar to units 6311 and 6575, were used as test 
trains. The weather conditions were comparable to the conditions on August 2, and 
visibility by natural light was good. The two test trains placed nose-to-nose at the point 
of impact, were oriented with the short hood in the same direction as those of Extras 6311 
West and 6575 East, and were backed away from each other at about the same speed. The 
speed differential between the two closing trains was not considered significant. Sight 
distances were measured at 100-foot intervals. By the use of radar measuring equipment, 
it was determined that the best straight line sight distance available between the two 
trains was 870.74 feet. The actual distance measured along the roadbed with the 
curvature of the track was 876.6 feet. Neither the bridge abutments nor the overhead 
bridge structure was standing when the sight tests were made. Stopping distance tests 
were not made. 

The Barco speed recorders were removed from locomotive units 6311 and 6575 
virtually intact. The glass window in the cover of the recorder from unit 6311 was 
cracked. The spool of recording paper was loose and the glass window in the cover of the 
recorder from unit 6575 was broken. However, both recorders were in a condition that 
would allow a reliable and accurate calibration. The recorders from each unit were tested 
with the following results: 

Unit 
Wheel Size 

(inches) Gear Teeth 
Test Speed 

(mph) 
Recorded Speed 

(mph 
Deviation 

(mph)_ 

6575 40 48 20 
30 
40 
50 
60 

20 
28 
38 
46 
55 

0 
-1 
-2 
_4 
- 5 



- 2 2 -

Unit 
Wheel Size 

( inches) Gear Teeth 
Test Speed 

(mph) 
R e c o r d e d Speed Deviat ion 

(mph (mph) 

6311 40 48 20 
30 
40 
50 
60 

22 
31 
40.5 
50 
60 

+2 
+1 

+ 0 . 5 
0 
0 

The overspeed cont ro l s were set at 68 mph and 82 mph for units 6311 and 6575, 
respect ive ly . The impac t speeds o f Extra 6311 West and Extra 6575 East, 52 mph and 
48 mph, respec t ive ly , w e r e obtained from the speed tapes with the co r rec t ion fac to r 
derived from the test results applied. 

The radios on the l o c o m o t i v e s were dest royed and could not be tes ted after the 
acc iden t . When the radio set from the caboose o f Extra 6311 West was connec t ed to the 
antenna and power was applied, it was found to be in an accep tab le operating condi t ion. 
The por table radio used b y the conduc tor o f Extra 6575 East per formed accord ing to the 
manufacturer 's speci f ica t ions . 

About 11:15 |>.m. on August 2, a Safety Board investigator and a Federal Railroad 
Administrat ion (FRA) inspector inspected the non-derailed cars in each train. The brakes 
were found applied and the brakeshoe wear and the brake cyl inder piston travel were 
found to be within Federal ly speci f ied to lerances . 

On August 3, an initial terminal airbrake test was conducted on the non-derailed 
cars o f each train. BN l o c o m o t i v e unit 2047 was coupled to the remaining 9 cars and 
caboose o f Extra 6311 West and the brake system was charged with air for about 
15 minutes. A broken auxiliary reservoir pipe on car WPGX 949914 caused the cars under 
test to have a 6 psi /minute leakage; however , when the auxiliary reservoir pipe was 
repaired, the leakage was 2 psi /minute, which is accep tab l e (5 psi /minute maximum 
leakage is a l lowed by Federal regulations). The break in the pipe was determined t o 
consist o f 70 percent old breakage and 30 percent new breakage. No except ions were 
taken to the cars ' brakes. 

BN l o c o m o t i v e units 8110 and 6749 were coupled to the remaining 27 cars and 
caboose o f Extra 6311 West and the brake system was charged. The leakage was 
determined t o b e 2 psi /minute, and no except ions were taken to the cars ' brakes. 

Other Information 

The train register book at Clear Creek was l oca t ed on the fireman's side o f Extra 
6311 West mounted on the east side o f a telephone pole on the south side o f the track (by 
t imetable di rect ion) in a box about 6" X 24" X 36" with a desk-like sloping lid. (See figure 
7,) The box was l ocked with a railroad switch lock , and there was no ar t i f ic ial 
illumination or p ro tec t ion from the weather for the box . No t rees or obstruct ions are 
present that would b lock natural light from falling on the train register book when it is 
p laced on the desk-like top o f the box in which it is kept for purposes o f reading it or 
making an entry. 

The T - b o x housing the dispatcher's te lephone is mounted on the same te lephone pole 
supporting the box housing the train register book . The T-Box also is l ocked with a swi tch 
lock . (See figure 7.) 
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ANALYSIS 

The A c c i d e n t 

Operat ions.—On August 2, 1985, the train dispatcher and the operators at Longmont 
and the 31st Street Yard fo l lowed c o r r e c t l y the prescribed operat ing rules and procedures . 
However , the engineer o f Extra 6575 East, unchallenged by the other c r ewmember s , 
opera ted the train 18 mph faster than the 30-mph speed l imi t a l lowed by the t imetab le 
specia l instructions. The c r e w m e m b e r s o f Extra 6311 West fai led to comply with the 
operating rules on t w o counts : the train departed Clear Creek without the proper 
authority; and, although not a particularly significant f ac to r in the acc iden t , the engineer 
o f that train was operat ing 3 mph over the authorized 49-mph speed l imit . 

Since Extra 6575 East was res t r ic ted to 30 mph because the tonnage load e x c e e d e d 
the 100 tons per opera t ive brake requirement spec i f ied in the t imetable specia l 
instructions, the c r e w m e m b e r s a l lowed the engineer t o ope ra te the train overspeed in 
disregard o f the speed res t r ic t ion. The Safety Board cannot p ro jec t how the higher speed 
rate might have changed the o u t c o m e o f the acc ident . However , Extra 6575 East was 
traveling about 60 pe rcen t overspeed (30 mph vs 48 mph). The kinet ic energy represented 
by the train at 48 mph was 344,391.2 F t -Tons , whereas at 30 mph, the kinet ic energy was 
134,527.8 Ft-Tons, a d i f fe rence o f 209,863.4 Ft-Tons . If the lower and authorized speed 
had been observed and if the acc iden t could not have been prevented, the lesser energy 
expediture would have increased the chances o f the acc iden t being a survivable one . A l so , 
at s o m e other point on the railroad, there may have been suff icient t ime for the engine 
c rews to have got ten c lear o f the train be fo re the trains co l l ided . 

When one o f the c r ewmember s on the l o c o m o t i v e o f Extra 6311 West checked the 
train register at Clear Creek , he failed to pe rce ive that the information r eco rded in the 
train register book was about Extra 6575 East o f August 1. As a result o f his 
mispercept ion, he provided the other c r ewmember s with the incor rec t information about 
Extra 6575 East. There were no surviving witnesses who could test ify that they saw the 
c r e w m e m b e r unlock the regis ter box , r emove the train regis ter book , and read the entries. 
The train was standing be tween the witness in the Western River Paving Construct ion 
Company so the witness 1 vision was b locked . However , s ince the 4:40 p .m. t ime quoted 
by a c r e w m e m b e r in the radio repor t to the conduc tor is a fac tual entry o f record , the 
Safety Board conc ludes the train register book was r e m o v e d from its reposi tory and 
v iewed by a c r e w m e m b e r . Since it is not known for cer ta in who read the train register , 
the Safety Board could not determine the c i rcumstances surrounding the dissemination o f 
incor rec t train regis ter information. Although the tape recording o f the radio message 
from the c r e w m e m b e r on the l o c o m o t i v e was not o f g o o d quality, probably because o f the 
dis tance be tween Clear Creek and the Longmont radio base station, the recept ion o f the 
message on the c a b o o s e by the conduc to r would have been more easily understood. 

Acco rd ing t o the BN rules examiner 's interpretation o f rule 83(A) , the conductor o f 
Extra 6311 West was not required personally to sign or examine the Clear Creek train 
register because it was considered an intermediate terminal. Therefore , because they 
were all qualified on the book o f operating rules, it was proper and within the s cope o f the 
operat ing rules for any one o f the three c r ewmember s on the l o c o m o t i v e to check the 
train register . The l o c o m o t i v e o f Extra 6311 West could not have been opera ted past the 
loca t ion o f the train regis ter be fo re stopping because the train would have been west o f 
Clear Creek and in violat ion o f train order No . 28, which gave Extra 6575>East right ove r 
Extra 6311 West be tween Longmont and Clear Creek. Extra 6575 East was authorized to 
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c o m e t o Clear Creek to sign the train regis ter . Therefore , i f the conduc to r o f Extra 6311 
West had been required or had e l e c t e d to c h e c k the train register , he would have had to 
walk about one-half mile f rom the c a b o o s e to the train regis ter , opposi te the l o c o m o t i v e . 

General ly, the gravel train arrived at Clear Creek earlier than it would have on 
August 2. Therefore , the information that Extra 6575 East had arrived at Clear Creek at 
4:40 p .m. on August 2 was probably no t surprising to those c r ewmember s who had not read 
the train register . Be tween 4:40 p .m. and 7:10 p .m. , the c r e w o f Extra 6575 East would 
have had ample t ime t o have p roceeded from Longmont t o Clear Creek , dumped the train 
load o f gravel , and departed Clear Creek for the return trip t o Longmont . The c r e w o f 
Extra 6311 West had a c o p y o f train order No . 28 and they knew Extra 6575 West could 
return t o Longmont ahead o f Extra 6311 West . 

However , i f the c r ew of Extra 6311 West had b e e n m o r e alert , they should have 
no t i ced that train order No . 28 was not issued until 5:07 p .m. Since the c r e w m e m b e r s o f 
Extra 6311 West w e r e exper ienced on the Third Subdivision, they should have r ecogn ized 
that, based on the running t ime o f about 1 hour 40 minutes for Extra 6575 East to run 
from Longmont to Clear Creek , and the t ime that train order N o . 28 was issued, Extra 
6575 East could not have arrived at Clear Creek be fo re 6:45 p .m. Further, if the c r e w o f 
Extra 6311 West had a l lowed Extra 6575 East an hour to dump the gravel , the task would 
not have been c o m p l e t e d until 7;45 p .m. If this log ic had been deve loped , the c r e w o f 
Extra 6311 West should have questioned why Extra 6575 East was not still in the wye 
t rack a t Clear Creek . Even if the c r ewmember s o f Extra 6311 West had not known the 
actual running and unloading t ime required by Extra 6575 East from Longmont to Clear 
Creek , the fac t that train order No . 28 was not issued until 5:07 p .m. should have aler ted 
the c r e w o f Extra 6311 West that Extra 6575 East cou ld not have regis tered at Clear 
Creek at 4:40 p .m. , which was be fo re the train order was issued. 

The c r e w m e m b e r s were exper ienced in train orders and the train register method of 
train operat ions. The ambient natural l ight was bright enough so that even without 
ar t i f ic ial i l lumination, n o prob lem should have been exper ienced in c lear ly seeing the wel l 
defined, l eg ib le , and c o r r e c t l y inserted entries for August 1 in the train regis ter . A l l o f 
the c r e w m e m b e r s were repor ted to b e physically alert . There were no known medica l 
disorders, visual di f f icul t ies , or o ther problems that would have caused any one o f them t o 
make such an error. The only c r e w m e m b e r whose behavioral pattern appeared to b e a 
lit t le different that day was the rear brakeman, and it is not known whether o r not he 
read the train register . Therefore , the Safety Board could not determine the reason the 
information conta ined in the train regis ter at Clear Creek concerning the registry o f 
Extra 6575 East on August 1 was pe rce ived erroneously and relayed t o the o ther 
c r ewmember s as the status for Extra 6575 East on August 2 . 

When the Form W train order was modi f ied as a revision o f the Consol idated C o d e o f 
Operating Rules by part icipating railroads, the required c o n t a c t with the dispatcher was 
el iminated s ince the train order authority t o a c c e p t the train register information was not 
needed. As a result , a posi t ive c h e c k for the arrival o f a conf l ic t ing train also was los t . 
Rule S-83(A) and example 5 o f the rule g a v e the c r e w o f Extra 6311 West the authority t o 
use the train register information as ev idence o f Extra 6575 East's arrival at Clear Creek. 
Therefore , s ince there was n o rule requiring the c r e w o f Extra 6311 West to cheek with 
the dispatcher or o n e o f the train order opera tors on either side o f Clear Creek t o 
determine the loca t ion o f Extra 6575 East, no a t tempt was made to con tac t any o f these 
or the train. Moreover , s ince the lead l o c o m o t i v e unit for Extra 6575 East on August 2 
was the s a m e lead unit that had been used on the gravel train on August 1, a casual g lance 
probably would not have caused anyone reading the register to d e t e c t any d i f fe rence in 
the da te o f a day's separation. Train order number 20 dated August 1, on which Extra 
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6575 East signed the regis ter at Clear Creek on August 1, was properly recorded in the 
train register book in the "signals carr ied" column. The train order was numbered in the 
same tens series as number 28 issued on August 2. However , the entry in the train 
register o f a train arriving at 8:30 p .m. , a t ime not ye t occurr ing on August 2, should have 
caused the reader to question his identifying the gravel train's arrival at 4:40 p .m. 

Under the c i rcumstances , such similarit ies could have been conduc ive to misreading 
the train register if the person reading the register was not concentra t ing on his task. 
The BN does not require c r ewmember s who check the train register to make the check 
with the e f f e c t i v e train order in hand, so that a comparison can be made be tween the 
train order and the entry in the train register. However , during the Safety Board's 
deposit ion proceeding , s o m e c r ewmember s test if ied that this procedure voluntarily was 
fo l lowed on occas ions . 

The conduc tor said that on August 2, he did not discuss the train orders with the 
engineer o f Extra 6311 West because he was being hurried by yard personnel to move the 
train out o f the yard. However , s ince rule 214 states that, "when prac t icable" the 
conduc tor and engineer must have an understanding of train orders addressed to them, 
which would be conf i rmed by a discussion, the conductor ' s not doing so cannot be termed a 
rules violat ion. Under the pressure exer ted upon him to leave the yard, the conduc tor 
could have dec ided that in this instance complying with that part o f rule 214 was not 
p rac t icab le . Also rule 214 states that all c r ewmembers are responsible for complying 
with the requirements o f train orders. The c rewmembers fulfilled the requirement o f the 
train order by checking the register at Clear Creek , and even though the information or 
the lack of r eco rded information for August 2 was c o r r e c t , the register was interpreted 
erroneously and provoked the wrong ac t ion . In all probabil i ty, for c r ewmembers , an 
understanding o f the train order is the understanding of the requirements o f the order. 
They may c h e c k the order number against the c learance card, the date, and perhaps, the 
comple t ion t ime. The BN should insure that train c rews c o m p a r e and discuss train orders 
with other relevant t imes and dates. Had such a discussion o f the train orders and 
relevant t imes occu r red be tween the c r ewmember s o f Extra 6311 West, this acc ident 
might have been prevented. 

Operational Al ternat ives and Procedures .—At the t ime of the acc ident , the BN did 
not provide the train c r ew with any al ternative as a backup for verifying the train register 
information, e x c e p t the Form W train order . The Form W train order permit ted the train 
c rew of Extra 6311 West to use the train register information as ev idence that Extra 6575 
East had arrived, but there was no requirement that any other ac t ion be taken to verify 
the information shown in the train register. 

Nevertheless , there were available options. The c r ew of Extra 6311 West could have 
c o n t a c t e d by radio the C T C or train order operators at the 31st Street Yard or the train 
order operator at Longmont to determine the loca t ion or status o f Extra 6575 East, or the 
c r ew could have c o n t a c t e d by radio the c r ew o f Extra 6575 East. Any one o f the 
c r ewmember s on the l o c o m o t i v e o f Extra 6311 West could have cal led the dispatcher 
using the telephone l oca t ed in the T - b o x at Clear Creek. During the deposit ion 
proceedings , c r ewmember s test if ied that on occas ion , under c i rcumstances similar to 
those o f the day o f the acc iden t , the c rews o f the two trains had con tac t ed each other by 
radio to determine the other 's locat ion . None o f these ef for ts are required by the BN 
operating rules or procedures and none were done on the day o f the acc iden t . 

A t least two options were available to the dispatcher on August 2. First, he could 
have held Extra 6311 West at Utah Junction until Extra 6575 East arrived at Clear Creek 
or as a minimum, until Extra 6575 East's running t ime from Longmont had expired. If 
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Extra 6311 West had arrived at Clear Creek be fore Extra 6575 East (as it did), then Extra 
6311 West would have had to make a reverse move across the D&RGW crossing at Utah 
Junction so that Extra 6575 East could gain acces s t o the Western Paving Construct ion 
Company's wye track. Secondly, the dispatcher could have given the t w o trains a train 
order to mee t at Broomfie ld , or another suitable loca t ion . The dispatcher said he did not 
provide a m e e t b e t w e e n the t w o trains at Broomfie ld because he did not know the t ime 
Extra 6311 West would leave the Denver yard. The most e f f ic ien t and best move would 
have been for the train dispatcher to have held Extra 6311 West at Utah Junction until 
Extra 6575 East arrived at Clear Creek. Although the movement o f Extra 6311 West did 
not b e c o m e the responsibility o f the train dispatcher until the train lef t Utah Junction, 
the dispatcher's permission should have been obtained be fo re Extra 6311 West entered 
on to the main t rack under his cont ro l . 

Responsibil i ty for the Safety o f the Train.—The Safety Board has investigated 
several acc idents in which it has taken the position that the conduc tor should be in a 
posit ion on the train t o immediate ly know current operating condi t ions. 13/ Based on 
more than 30 major railroad acc idents which involved the issue o f joint responsibili ty 
assigned by the operat ing rules to the conductor and engineer for the safety o f the train, 
the Safety Board r ecommended on May 16, 1985, that the F R A : 

Require that there be at least two c rewmembers on l o c o m o t i v e s o f 
through freight trains who are qualified to operate the l o c o m o t i v e , that 
one o f these t w o persons have to ta l responsibility for the train and all 
employees thereon, and that the second person serve as the assistant t o 
the person in charge . (Class II, Priority Ac t ion ) ( R - 8 5 - 5 1 ) 

A similar Recommenda t ion , R - 8 5 - 5 2 , was issued to the Associa t ion o f Amer i can 
Railroads ( A A R ) , the United Transportation Union, and the Brotherhood o f L o c o m o t i v e 
Engineers. 

A t this t ime, neither the FRA nor the United Transportation Union has responded to 
the Safety Board's recommendat ions . The A A R has ob jec ted to the intent o f the 
recommendation,* the Board, however , in further dialogue with the A A R has urged the 
A A R to reconsider the safety benefits implici t in the recommendat ion . The Brotherhood 
o f L o c o m o t i v e Engineers agrees with the Board's recommendat ion and is fo l lowing up with 
the F R A and the industry, urging implementat ion o f this c o n c e p t . The Safety Board 
bel ieves that if the conduc tor had been riding on the l o c o m o t i v e when Extra 6311 West 
arrived at Clear Creek, he could have read the train register , even though BN's 
interpretation o f rule 83(A) does not require it, and the acc iden t might have been 
prevented. 

During the course o f many acc iden t investigations, the Safety Board has heard 
s ta tements from railroad supervisors that if the rules were obeyed , acc iden ts would not 
happen. This log ic cannot be refuted so long as the rules are adequate. However , in many 
instances, railroad operating o f f i ce r s will not provide backup measures for safe ty 
assurance in ca se a rule is willfully or unintentionally broken. The Safety Board be l i eves 

13 / Railroad Acc iden t Repor t—"Rear End Collision o f T w o Burlington Northern Freight 
Trains at Sheridan, Wyoming, March 28, 1971" (NTSB-RAR-72-4 ) ; Railroad A c c i d e n t 
Report—"Penn Central Transportation Company Train Collisions, Leetonia , Ohio, June 6, 
1975" (NTSB-RAR-76-2) ; Railroad A c c i d e n t Repor t—"Rear End Collision o f T w o Seaboard 
System Railroad Freight Trains at Sullivan, Indiana, September 14, 1983" 
( N T S B / R A R - 8 4 / 2 ) ; and Railroad A c c i d e n t Report—"Head-On Coll ision o f T w o Burlington 
Northern Freight Trains at Motley, Minnesota, June 14, 1984" (NTSB-RAR-85-06 ) . 
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that if the railroad operating o f f i ce r s would provide safe ty backup procedures to 
safeguard train operat ions, many accidents would be prevented. Historically, railroad 
operating o f f i ce r s have been reluctant to provide backup procedures in the event o f a 
rule's violat ion. Redundant safety procedures are essential in all transportation 
operations to ensure the highest levels o f safety. 

The Train Regis ter .—BN supervisors assured Safety Board investigators that all 
necessary guidance for using the train regis ter was c o v e r e d in the biennial rules 
examinations. However , s ince all o f the information provided for by column headings on 
the train register is not required at all register loca t ions , the Safety Board bel ieves the 
train register sheet could be simplified at intermediate loca t ions . The Safety Board 
understands the problem o f adapting the train register book for each loca t ion since it is 
used in various loca t ions on the BN sys tem. However , the August 2 acc ident has pointed 
out the need for instituting a procedure that will reduce the possibility o f a train 
c rewmember ' s misreading train register information. A t the t ime of the acc ident , BN 
operating o f f i ce r s s tated that plans were being made for the Track Warrant Control 
system to supplant the train register system in the very near future. Since April 27, 1986, 
when the BN replaced the Consol idated Code o f Operating Rules with the General Code o f 
Operating Rules as the BN's operating authority, and placed the TWC system o f operat ion 
into serv ice on a number o f subdivisions including the Third Subdivision, train orders and 
intermediate train registers have been discontinued at these loca t ions . As o f May 13, 

1986, the BN had p laced the TWC system o f train operat ion into serv ice on 37 Subdivisions 
o f the system. By the end o f 1986, the BN expec t s to be using the TWC system on 90 
Subdivisions and it plans t o have the entire system operating with TWCs by the end o f 
1987. However , as long as the train register system is being used on the BN system, a 
backup system should be implemented to provide the safest operat ion possible. 

The Track Warrant Cont ro l Sys tem.—The TWC system seemingly would provide a 
more posi t ive con t ro l ove r train movements than the train register or train order , and the 
dispatcher should be able to monitor a train's progress more c lose ly because he would have 
current information concerning the loca t ions and movements o f all trains. Train c rews 
would have posi t ive mee t arrangements and would have to obtain the dispatcher's 
authority to g o beyond a speci f ied operating l imit . However , the safe ty involved in the 
TWC method of moving trains still depends on the train c rews obeying the TWC authority 
and the operating rules. 

On April 6, 1984, the Safety Board investigated a train col l is ion involving the TWC 
operat ion on the Ateheson , Topeka and Santa Fe Railroad at Castor , Texas. The TWC 
operat ion had b e c o m e e f f e c t i v e on February 1, 1984. The c r e w o f an eastbound freight 
train had rece ived a TWC to p roceed to Castor and to c lear the main t rack in the siding 
for a westbound freight train. The fireman, who was operat ing the train, became 
confused and thought that his train was to stay on the main t rack. (The engineer was in 
the engineroom checking on a problem.) The westbound train arrived at Castor first and 
as a result, s ince it was on the main track, the eastbound freight train col l ided head-on 
with the westbound train. One person was killed in the acc iden t . 

As the Apri l 6 acc iden t indicates , the TWC authority is not a means to end all 
acc idents . Moreover , the T W C most l ikely will impose a heavier workload on the train 
dispatcher, which could be dangerous. Therefore , all employees involved in train 
operat ions should be well trained in the T W C s application and use. When the BN placed 
the General Code o f Operating Rules and the TWC system into serv ice on the Third 
Subdivision, an extensive rules training program was carr ied out . For several days after 
the April 27, 1986 implementat ion date , company of f i ce r s and supervisors worked with the 
employees on the j o b t o assist the operating employees , including the train dispatchers, to 
b e c o m e familiar with the new rules. 
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Non-Cr i t i ca l Elements 

Equipment ,—Safety Board investigators examined and tes ted the non-derailed 
equipment o f both trains. The brakes on the cars operated sat isfactori ly and the piston 
travel was within to lerance . Although it was not possible to conduc t an operat ional test 
on the brakes o f the l o c o m o t i v e units, no except ions were taken to those cont ro ls and 
valves that could be examined. Based on the results o f the inspections and tests, the 
Safety Board conc luded that the brakes o f each train were fully operable and would have 
s topped the trains i f they had been applied in suff icient t ime . Al so , the results o f the 
cal ibrat ion tests on the speed recorders o f each l o c o m o t i v e indicate that the recorders 
were sufficiently accura te . Therefore , the engineers should not have had any diff icul ty 
adhering t o the pos ted speed l imits . 

Communica t ions .—The l o c o m o t i v e radios could not be tes ted after the acc iden t so 
it is only possible t o analyze their per formance on the reports concerning their operat ion. 
No adverse reports were made concerning the radio on Extra 6311 West so it must be 
assumed that the radio was operating sat isfactori ly . 

Since the engineer had complained about the per formance o f the radio on Extra 6575 
East at several different t imes, it must be assumed that it was operat ing less than 
sat isfactori ly on August 2. If the radio on unit 6575 had been operating properly, the 
engine c r e w might have overheard the transmissions made by the c r ew o f Extra 6311 West 
while the train was at Clear Creek or MP 10. However , s ince f requency modulation (FM) 
depends on line o f sight for opt imum transmission and recept ion , it cannot be conc luded 
that any or all transmissions from Extra 6311 West would have been r ece ived by Extra 
6575 East even with a high quality rece iver . Uneven terrain or ob jec t s , such as buildings, 
cou ld have b locked or de f l ec t ed the FM radio signal so that it would never have reached 
Extra 6575 East. 

The Safety Board could not determine the e f f e c t o f the radio system outage on the 
c i rcumstances involving this acc ident . Since the engineer o f a train normally cannot 
c o n t a c t the dispatcher d i rec t ly , i t is quest ionable whether the engineer o f either train 
would have gone through the routine o f raising the dispatcher. If the radio system had 
been operable , even with a heavier work load, the dispatcher may have had the base 
station at Longmont "tuned in" and he might have stopped the movemen t o f Extra 6311 
West be fo re the acc iden t . However , s ince there is no c o n c r e t e ev idence to support the 
e f f e c t the disrupted radio serv ice might have had on the o u t c o m e of the acc iden t , it 
cannot b e conc luded that the outage o f the radio system had any bearing on the acc iden t . 

The train dispatcher at M c C o o k test if ied that even under the best a tmospher ic 
condit ions, it was diff icul t for him to c o n t a c t a train by radio in the Denver Yard or in the 
vicini ty o f Denver or t o c o n t a c t the operators at the 31st Street Yard. The problem in 
part is caused by the heavy usage o f channel 1 in and around Denver and the dis tance 
be tween Denver and the loca t ion o f the base station at Longmont , which serves the 
Denver area. The Longmont base station is apparently t o o far away to adequately serve 
the Denver area. Bet ter cove rage and improved communicat ions might be ach ieved in the 
area if the point- to-point communica t ions were routed through a repeater base station to 
increase the signal strength, if channel 2 could be used, or if the BN could obtain another 
channel t o serve the Denver area. The lack o f response to the emergency cal ls made by 
the conduc to r o f Extra 6311 West probably was due to the conductor ' s radio signal not 
being heard in the Denver Yard area, which could have been the result o f the transmission 
path, with incompat ib le terrain or obs tac les to FM signals, or low rece ive r sensitivity. 
Addit ionally, when a radio transceiver is being used to transmit, the rece ive r will not 
simultaneously r e c e i v e incoming signals. A l so , if a transmitter has l imited output power , 
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as in the ease o f hand por tables , or if the output power has de ter iora ted , the range o f the 
radio is l imited, and it may not be transmitting a signal strong enough to ac t iva te a 
distant r ece ive r . The opt imum range o f a portable radio is about 5 miles . No doubt many 
employees in the Denver Yard were using portable equipment and the distance be tween 
the conduc to r at MP 12.5 and the Denver Yard was t o o great for e f f e c t i v e 
communica t ions . The BN should str ive to provide more rel iable radio communicat ions 
over its terr i tory in the Denver area. When the TWC method o f opera t ion is implemented, 
the radio wil l b e c o m e m o r e important than i t has b e e n in the past . 

The Safety Board has long been interested in the appl icat ion o f radio use to railroad 
operat ions. Safety Recommenda t ions have been issued to the F R A s ince 1976 addressing 
the need for radios to be required equipment on trains, the need for compat ib i l i ty o f 
radios be tween railroad propert ies , and the need for standards governing the use o f radios 
in the industry. Recommenda t ions also have been issued to various individual propert ies 
on the same issues. 

In its repor t o f a train derai lment at Essex Junction, Vermont , on July 7, 
1984, 14/ the Safety Board c i ted the fol lowing s ta tement made by the F R A Administrator 
at the National Transportat ion Safety Board's National A c c i d e n t Investigation Symposium 
held in Washington, D . C , July 30-August 1, 1984. 

There were t w o things that I found imponderable b e f o r e coming t o F R A . 
One was the dif f icul ty in reaching an agreement among all o f the parties 
that would address in a fair way the a lcohol and drug issue. 

The second imponderable was why w e have been unable to deve lop a 
consis tent program o f radio communica t ion in the railroad industry. 
Having addressed the first p rob lem, w e do intend to m o v e to address the 
second , and w e are going t o begin proceedings that deal with the issue o f 
communica t ion , radio communica t ion among railroad operat ing vehic les . 

The Safety Board stated, in part: 

[ I t ] apprec ia tes the conce rn expressed by the F R A Administrator over a 
year ago and urges the F R A to m o v e swift ly in its e f for t s to address the 
use o f radios and radio communica t ion standards to improve operational 
safe ty in the railroad industry. 

T o underscore its c o n c e r n for this issue, on January 15, 1986, the Board 
r ecommended that the F R A : 

Establish regulations that address the issues surrounding the use o f radios 
for opera t ional purposes on trains to include, but not be l imited t o , 
requirements for radios to be installed on trains; usage requirements for 
inter- and intra-train communica t ions ; usage requirements for 
dispatching and con t ro l operat ions; f requency compat ibi l i ty 
requirements; and maintenance, inspect ion, and testing requirements. 
(Class II, Priori ty Ac t ion ) ( R - 8 5 - 1 2 9 ) 

14 / Railroad A c c i d e n t Repor t—Dera i lment o f Amtrak Passenger Train No . 60, The 
Montrealer , on the Centra l Vermont Rai l road near Essex Junction, Vermont , July 7, 1984" 
N T S B / R A R - 8 5 / 1 4 ) . 
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On May 8, 1986, the F R A Administrator responded that: 

An examination o f the industry's communica t ion procedures and 
prac t i ces is a major e lement o f FRA's safe ty agenda for this year . 

In the near future, I plan to initiate public hearings on the safety issues 
relating t o railroad radio communica t ions , including the central question 
o f mandatory installation and use o f radios. These hearings could wel l 
provide the basis for the deve lopment o f an industry-wide set o f 
technica l and operat ional standards for radio communica t ions or an F R A 
rulemaking should the data justify it . 

The Safety Board is pleased to learn o f the FRA's intended ac t ion concerning radio 
communica t ions , and it urges the F R A to expedi te its e f for ts in this area. However , until 
such ac t ion is taken, the Safety Board rei terates Safety Recommenda t ion R - 8 5 - 1 2 9 . 

Toxicological Tests 

The a lcoho l conten t found in the analysis o f the b lood sample taken f rom the 
engineer o f Extra 6575 East resulted from microbia l ac t ion . Because o f the smoke and 
heat from the fire fol lowing the col l is ion, immedia te rescue ef for ts were delayed. Af te r 
the rescue operat ions s tarted and the bodies were r ecove red , s o m e o f the bodies were not 
r emoved from the acc iden t si te until la te afternoon on August 3. Since it was a hot day, 
this exposure gave rise t o the deter iorat ion o f the bodies . Therefore , the Safety Board 
conc ludes that a l coho l or drugs were not involved in this acc iden t . A l so , based on the 
results o f the analysis for carbonhemoglobin , the rear brakeman must have l ived a short 
t ime fol lowing the col l is ion. 

Sight Distance 

The conduc tor o f Extra 6575 East test if ied that he saw the headlight o f Extra 6311 
West as it emerged from beneath the highway bridge. Thus, it can be conc luded that the 
visibility was g o o d . However , given the sharpness o f the curve at MP 12.5 with the bridge 
structure and abutments loca ted in the line o f sight, the distance available for the 
l o c o m o t i v e c r ews to see each other was very l imited. The maximum opt imum sight 
distance established during the sight tests was about 870 f ee t , which probably was more 
than that available to the engine c r ews o f the two trains because the bridge and the 
abutments had been r e m o v e d at the t ime the sight tests were made. The only obstruct ion 
that remained at the t ime o f the sight tests was the earth fills for the bridge approach. 
Therefore , the Safety Board could not determine the e x a c t sight distance available t o the 
c r ews o f the freight trains, but it was insufficient to have enabled either train to have 
stopped o n c e the other was sighted. 

Survival and Emergency Response 

The speed at which the two trains co l l ided and the heavy load hauled by the gravel 
train would have caused an unsurvivable environment for those employees riding the 
l o c o m o t i v e o f each train. In addition, the fire fed by the diesel fuel and lading from Extra 
6311 West, which made it impossible for rescue personnel to ge t t o the wreckage , reduced 
the chances o f survival. The Safety Board bel ieves this acc iden t was not survivable. 

Some emergency and rescue personnel rushed to the acc iden t site when they saw the 
black smoke coming from the fire at the point o f the acc ident . The emergency response 
by the emergency and rescue fo rces was t imely and very e f f e c t i v e . Even though the 
rescue f o r c e s were delayed in get t ing into the wreckage because o f the fire, they were on 
hand and available when needed. 
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CONCLUSIONS 

Findings 

1. The operating rules and procedures had been followed properly by the 
dispatcher at McCook and the train order operators at Longmont and the 31st 
Street Yard. 

2. The crewmembers of each train had more than the required hours of rest 
between assignments, and fatigue should not have been a causal factor in the 
accident. 

3. There were no mechanical discrepancies in either train. 

4. Rail traffic was heavier than normal on August 2 for the 3 p.m. to 11 p.m. 
shift on the Third Subdivision because of the flood at Cheyenne on August 1, 
1985. 

5. Neither alcohol nor drugs were involved in this accident. 

6. Extra 6575 East exceeded the 100 tons per operative brake requirement and 
was thus limited to 30 mph. However, the speed tape indicated that the train 
was traveling about 48 mph at the time of the accident. 

7. In addition to the train order, the engineer of Extra 6311 West was given 
verbal instructions by the conductor to check the train register at Clear 
Creek, 

8. Since all crewmembers of Extra 6311 West had passed the operating rules 
examination, each was qualified to check the train register at Clear Creek. 

9. One of the crewmembers on Extra 6311 West relayed to the other 
crewmembers erroneous information about the arrival of Extra 6575 East. 

10. It could not be determined conclusively which crewmember on the locomotive 
of Extra 6311 West checked the train register at Clear Creek since all three 
employees were qualified to do so. 

11. Locomotive unit 6575 had been used as the lead unit on the gravel train on 
August 1, 1985, and that entry into the train register could have been a factor 
in causing the crewmember to misread the train register information on 
August 2, 1985. 

12. There was no evidence of any medical factors being involved to have caused a 
misreading of the train register. 

13. Only limited radio communication facilities to and from the dispatcher were 
available on the Third Subdivision on August 2, 1985, and the quality of service 
and the coverage of the dispatcher's telephone circuit was limited and reliable 
only as far west as Longmont. 

14. Extra 6311 West and Extra 6575 East did not communicate with each other on 
August 2, 1985, and neither overheard any radio transmissions from the other. 
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15. The conduc to r o f Extra 6311 West was unable to c o n t a c t the operators at 31st 
Street Yard on BN radio channel 1. 

16. The speed recorders were sufficiently accura te so that the engineers o f each 
train could have maintained the authorized speed within 2 to 5 mph with no 
diff icul ty insofar as keeping within the speed limits. 

17. In view o f the high speed and heavy loads involved in this acc iden t , the crash 
was not survivable. 

18. The emergency and rescue fo rces responded in a t imely manner, but rescue 
ef for ts were impeded because o f the fire fol lowing the col l is ion. 

Probable Cause 

The National Transportation Safety Board determines that the probable cause o f the 
acc ident was the failure o f a c r e w m e m b e r o f Extra 6311 West t o read the train regis ter 
information c o r r e c t l y at Clear Creek, Colorado , and the failure o f the conduc tor to 
cor re la te that information with the train orders which caused Extra 6311 West to depart 
Clear Creek be fo re the arrival o f Extra 6575 East, a superior train. Contributing to the 
severi ty o f the acc iden t was the overspeed o f Extra 6575 East. 

RECOMMENDATIONS 

As a result o f its investigation o f this acc iden t , the National Transportation Safety 
Board made the fol lowing recommendat ions to the Burlington Northern Railroad: 

Implement , at intermediate train register loca t ions , a backup procedure , 
such as telephone or radio ver i f icat ion o f train arrivals, to provide train 
c rews with a posit ive check on the status o f other trains so long as the 
train register method is in operat ion. (Class n, Priority Ac t ion) ( R - 8 6 -
13) 

Require c r e w m e m b e r s who c h e c k train registers at in termediate 
locat ions to sign the train register and to provide the conduc tor and the 
engineer with the register information on the reverse side o f the 
c lea rance card. (Class II, Priori ty Ac t ion ) ( R - 8 6 - 1 4 ) 

Modify the radio system in use in the Denver area to provide rel iable 
c o v e r a g e in that area and to provide reliable and d i rec t communica t ions 
be tween mobi le units and the train dispatcher at M c C o o k . (Class II, 
Priority A c t i o n ) ( R - 8 6 - 1 5 ) 

As a result o f this investigation, the National Transportation Safety Board rei terates 
Safety Recommenda t ion R - 8 5 - 1 2 9 to the Federal Railroad Administrat ion: 

Establish regulations that address the issues surrounding the use o f radios 
for operat ional purposes on trains to include, but not be l imited to , 
requirements for radios to b e installed on trains; usage requirements for 
inter- and intra-train communica t ions ; usage requirements for 
dispatching and cont ro l operations; f requency compat ib i l i ty 
requirements; and maintenance, inspection, and testing requirements. 
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/s / PATRICIA A. GOLDMAN 
Acting Chairman 

/ s / JIM BURNETT 
Member 

/ s / JOHN K. LAUBER 
Member 

/ s / JOSEPH T. NALL 
Member 

June 20, 1986 
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APPENDIXES 

APPENDIX A 

INVESTIGATION 

The Washington Headquarters o f f i c e o f the National Transportat ion Safety Board 
was not if ied o f this acc iden t about 11:45 p .m. on August 2, 1985, by a Railroad A c c i d e n t 
Investigator at the Safety Board's Denver Field O f f i c e . The invest igator at the Denver 
Field o f f i c e responded t o the acc iden t within minutes fol lowing the col l is ion after he had 
been notif ied o f the acc iden t by a Broomfie ld , Colorado-Volunteer fireman. On August 3, 
1985, an investigating team was dispatched from the Headquarters o f f i c e t o Denver where 
they were joined by an investigator f rom the Los Angeles Field O f f i c e . Parties to the 
investigation were the Burlington Northern Railroad, the Federal Railroad Administrat ion, 
the Colorado State Highway Patrol , the Colorado State Highway Depar tment , and the 
Jefferson County Sheriff 's O f f i c e . 

On Oc tobe r 30, 1985, a deposit ion proceeding was convened at Denver to take the 
sworn tes t imony o f nine witnesses. Parties to the deposit ions were the Burlington 
Northern Railroad, the Amer i can Train Dispatcher 's Assoc ia t ion , the Brotherhood o f 
L o c o m o t i v e Engineers, the United Transportation Union, and the Co lo rado Public Util i t ies 
Commission. 
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APPENDIX B 

PERSONNEL INFORMATION 

Train Dispatcher 

Mr. James W. Hollis, about 35, had worked for the Ch icago , Milwaukee St. Paul and 
Pac i f ic Railroad Company as an extra opera tor and as a train dispatcher before he was 
employed b y the BN as an extra train dispatcher in February 1976 at Al l iance , Nebraska. 
On Apri l 15, 1985, he was assigned to the 3 p .m. to 11 p .m. shift at M c C o o k . 

TRAIN CREW E X T R A 6311 

Engineer 

Mr. J. R e e v e s , 58, had been employed by the former Colorado and Southern Railroad 
Company (C&S) as a fireman in September 1949. He was p romoted to engineer in Oc tobe r 
1956. His se rv ice record indicates that he r ece ived disciplinary ac t ion in 1962 and 1964. 
In each instance, he opera ted a yard engine through and damaged a t rack switch, in the 
1964 instance causing the l o c o m o t i v e to derail . In 1970, he was dismissed o n c e for his 
involvement in a col l is ion and a second t ime for his failure t o observe a reduced speed 
requirement which resulted in a derai lment. In both instances, he was reinstated with his 
full seniori ty rights res tored. On March 18, 1981, he was c o m m e n d e d for promptly 
responding to a report that a car was derailed in his train and for bringing the train to a 
s top b e f o r e any damage was done . 

Rear Brakeman 

Larry A . Baril, 46, was employed by the former C&S Railroad Company on 
March 28, 1960 as a switchman. On Apri l 22 , 1974, he r e c e i v e d a dual promot ion t o the 
positions o f brakeman and conduc tor . His se rv ice record indicates that he was censured in 
1963 and in 1964 for his involvement in sideswiping incidents. 

Head Brakeman 

Ronald E. Jordan, 37, was employed by the former C&S Railroad Company on 
August 20, 1979 as a student brakeman. He was p romoted t o brakeman on September 10, 
1979 and to conduc to r on Oc tobe r 2, 1980. He had no censures or disciplinary act ions 
nota ted in his se rv ice r eco rd . He had comple t ed one year o f c o l l e g e . 

Conductor 

Howard L. Lynn, 58, was employed by the former C&S Railroad Company as a 
brakeman in 1957. He was p romoted to freight conduc tor in 1961, and in 1966, he 
resigned from the C&S. He was r e -employed by the C&S in January 1970 and he was 
p romoted to conduc to r the same year . 
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APPENDIX C 

T R A I N O R D E R S E X T R A 6575 EAST 

CLEARANCE 

' • * ^ ' ^ _ STATION ( / DATE 

Cleanvvce T O 

No. 

I have orderi for your Train 

No ?7 
No. 

No. 

No 

No. 

To be filled in when spicing trains ITtME OK'0 
Do Not leave before M / M, 

CHIEF'-OlSPATCHER OPERATOR 

FOR TIMESLIP INFORMATION ONLY 
YOUR COMPASS TRAIN NO: 
(This number must appear on your timeslip) 
FORM 15215 8-76 (OVER) 
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T R A M ORDER N o . _ 2 z . S T S S S " 
WAJLROAD 

L O C A T I O N 

LfiNflMftNT 
D A T E 

AlKS .2 IMS 
TO Cl£ EXTRA 6575 WEST AT CLEAR CRFFK 
T 0 CARE OF C&F FXTRA 6575 CAST 
TO 

TO 

TO 

EXTRA 6575 WEST HAS RIGHT OVER EXTRA 8060 EAST 
AND EXTRA 0160 EAST CLEAR CREEK TO LONGMONT 
EXTRA 6575 WEST REGISTER AT LONGMONT 
ON ORDER NO 27 0E AUG 2 
EXTRA 6060 EAST AND EXTRA 8160 EAST 
MAY CHECK REGISTER AT LONGMONT 
AGAINST EXTRA 6575 WEST ON ORDER NO 27 OF AUG 2 

JWH 

T I M E C O M P U E T E O — . ] O P E R A T O R 

\LL TRAIN ORDERS PROMPTL Y-±H5COSS7UNDERSTAND > F O R M 1 5 1 0 8 W 2 fieAD A L ' L TRAIN ORDERS PROMPTL Y'-blicOSS^JNDE RSTAND ANO COMPLY WITH THEM U 
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Clsaranee T O 

C H I E F D I S P A T C H E R O P E R A T O R 

FOR TIMESLtP INFORMATION ONLY 
YOUR COMPASS TRAIN NO 
(This numbsr must appear on your ttrneslip) 

FORM ?g21B 8-?0 (OVERJ 
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m RAILROAD "TRACK WARRANT" CONTROL RCSTfe XX?El?^fRACK CONDITIONS 
RTC NO 631 AUG 1;1905 
1 • , • 

TO: C&E WESTWARD TRAINS ^ AT 31ST ST YARD * ; 

D ^ K A S W A R D - T R A i N S ; AT-CKEYENNlr^ 
C&E TRAINS <JRIG, - AT FT COLLINS 

--C*£—TRAINS -KSRIG— r — AT—tGNGMGWJ 

FROM 601 AM UNTIL 601 FN MONDAY THROUGH FRIDAY DO NOT EXCEED 
2Q,.«P;fj8BETWEEN MP 9 AND MP 10 BETWEEN CLEAR .CREEK AND BROOMFIELD 
< BUE-T& -J4E-N- AKD-GQU I-f^Ettr- efrB^ T H^dVEfih tfr ~£tftfi>fc- BB±r fr-ufri-s-T te 
FREELY WITHIN THESE LIMITS 
OUTBOUND KT BETWEEN MP ?.5 AND MP 3.4 BETWEEN JERSEY CUT OFF AND 

^JT^H--JCT rHA£HBEENH?EMOyE-D—NORMAL—F^ — 
ON OUTBOUND IS LINED AND LOCKED FOR CROSSOVER NORMAL POSITION FOR 

^ I - m ! - C N ^ B 8 i J N D - I S - ^ N E ^ ^ N { M r G e K € i ) ^ R - - I ^ B S U N D - •• C" 
H * T - * R 0 Q M F 4 E L ^ G C L J P - I E D ^ U T F H - ^ ^ R I S H 3 F ^ 

C O U P L E D I N T O O R M O V E D 

LOOK OUT FOR TIES AND TRACK MATERIAL ALONG M T : A N D SIDINGS BETWEEN 
-BROOMRlE-LD-^iND-NGRFGbK • — - r

 : L 

^ T ^ C N G M 8 I # ^ F H J F ; M A S - S T ^ — — 

A T L O N G M O N T I N E A S T Y A R D B R O K E N R A I L A C A R L E N G T H S E A S T O F W E S T S W I T C H O F 
- N O - M R A G K • • = - = • — - = - — 

H ^ T H & E W ^ G U D - N S - H > I * ! G - B I ^ ^ 

- ^ T - C ^ M I ^ N ^ O U S E - T R A C K - G U T ^ 

^ T ^ G V E f c A N D ^ G U S £ - T ^ A e K - ^ U T ^ r ^ S € R 
GW INTERCHANGE TRACK OUT O F SERVICE SWITCHES SPIKED 

D-^4-44^4 69H3NH^U H ^ t t N S f ^ ^ 
^ T - N O R T O L ^ H H O U S E ^ A G K ^ U T ^ ^ 
AND SPIKED FOR SIDING , / : v - ,,. I - \ , 

' .. 1 .' . . . ^'*. ' • . —12 . -

L O O K O U T FOR SCRAP AND TRACK MATERIAL BET WEEN MP 119.35 AND 
^FM4^t5—BET4JEErf-SPEE^-^KD—FEDERAL ..R ' : •, V . •, rV" 

-AT-C^EY-ENNC^OGK^RAGK-^UT^F-S-ERVI^E-— 
JUH 
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X01 P39 P39j20S742iy)03 
O.T.H. K14118G ** V I A CSS - FILE G@ **• 
Ki 41i 80 0020 1616 08/02/85 U320_ 
*«-**TASK~ZZ~G120724 " CI 20724 "*JWH~N456 ZZ 

B N R A I L R O A D TR~ACK W A R R A N T C O N T R O L R E S T R I C T E D T R A C K C O N D I T I O N S 

R T C N O 6 3 5 A U G 2 1 9 8 5 

T O : C M : W E S T W A R D T R A I N S AT 31 S T S T R E E T Y A R D 
. C & E E A S T W A R D _TRA.INS_ A T £ H C Y E N U E . . „ 
C&E TRAINS 0R3G AT FT COLLINS > 
JPAE_TRAINS. ORI.Q Al LONGMONT 

D O N O T E X C E E D 

1 0 M P H B E T W E E N M P J 6.5_ A N D _ M P 1 7 B E T W E E N B R Q Q M F I E L D AND_BJDUU>£. I N 
T R A C K F L A G S N O T D I S P L A Y E D 

1 0 M P H B E T W E E N M P 44 A N D M P 45 B E T W E E N L O N G M O N T A N D H I G H L A N D 
£- J W H 
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TRAIN ORDER No. 2 8 

RAILROAD 
IJOCATION 

LONGMONT 
D A T E 

AUG 2 i$85 
TO CAE EXTRA 6575 EAST 
TO 

TO 
TO 
TO 

EXTRA 6575 EAST HAS RIGHT OVER EXTRA 6311 WEST 
LONGMONT TO CLEAR CREEK 
EXTRA 6575 EAST REGISTER AT CLEAR CREEK 
ON ORDER NO 28 OF AUG 2 
EXTRA 6311 WEST MAY CHECK REGISTER AT CLEAR CREEK 
AGAINST EXTRA 6575 EAST ON ORDER NO 28 OF AUG 2 

JWH 

T I M E C O M P L E T E D 

'ALL TRAIN ORDERS PROMPTLY-

O P E R A T O R 

* f r ^̂ ^̂ ^ ^ £ fa 

F O R M X6108 1 * 2 n E A D A L L r f t A f N ORDERS PROMPTLY- DISCUSS. UNDERSTAND AND COM PL Y WITH THEM 
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1R/W ORDER No. » 53%Xr 
R A L R O A O 

U > O L T L O N 

LONGMONT 
DATE 

AUG 2 i985 
TO rar F V T R A fiS7.s F A S T 

TO 

TO 

TO 

TO 

EXTRA 6575 EAST HAS RIGHT OVER EXTRA 7036 WEST 
LONGMONT TO CLEAR CREEK 

EXTRA 7036 WEST MAY CHECK REGISTER AT CLEAR CREEK 
AGAINST EXTRA' 6575 EAST ON ORDER NO 28 OF AUG 2 

JWH 

F O R M J510B 1 4 2 R E A D ^ T R A T N DtSCUSS, UNDERSTAND AND COMPLY WITH THEM 
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TRAIN ORDER No. 44 B U R L I N G T O N 
N O R T H E R N 
R 4 X J X M D 

LONQHONT DATE AUG 2 3085 
TO C&E CNG 6575 
TO TO 
JO _ 
TO 

ENG 6575 RUN EXTRA LONGMONT TO CLEAR CREEK 
AND RETURN TO LCNGMONT 

JWH 
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APPENDIX D 

TRAIN ORDERS EXTRA 6311 WEST 

«r 3e c u 

CLEARANCE FBURUNGTON 
NORTHERN 
RAIROAD 

S T A T I O N 
fan/ 
n D A T E 

T O : C & E 

Clearance 

N o 

T O 

I have 7- orders for y o u r T ra in 

N o C*3S 
N o 

• 

No -

N o . 

No. 

T o be filled in when spacing trains 
D o Not leave before M 

T I M E O K 

O P E R A T O R 

FOR TIMESLtP INFORMATION ONLY 
YOUR COMPASS TRAIN NO:. 
(This number must appear on your timeslip) ^ 

F O R M 1 5 2 1 5 8 - 7 9 (OVER) 
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8.j;n; K g 2 0 ? 7 T f " * * ' viA'cefe. - f i l e <?<? * * f > > r ^ ; ^ N . . = , JB&J&T-toiZd 1700 08/01/85 U294 / r f ' 
( T k*TA£K*-ZZ-Gt20724- £ 1 2 0 7 2 4 — -JWH--N390 Z 2 - -- — F"^VSSK*-ZZ-G1-20724- £ 1 2 0 7 2 4 — -JWH--N390 Z 2 - J/fflfLd—-

-EN RAIURflAD-TF*AGK--WARRANT CONTROL—KESTR-iniiD TRAGK-eC 

-RTC-- NO- 631 - - — AU&-1 -1985-
- C & E WESTWARD TRAJNS- AT 31 ST ST YAK I) 

C&E EASTWARD TRAINS AT CHEYfc"NNI-
—G&E—Tfv'AJNS- GRIG AT-FT-GOI i INS-— 

C&E TRAINS ORIG AT LONGMONT 
FROM 601 AM UNTIL 601 PM MONDAY THROUGH FR]DAY DO NOT EXCEFD 
-20—MF-H-BETWEEN MP—9—AND—MP—10-BETWEEN CLEAR-G^Eaf-Afffi-flRWMrTCLP 
DUE TO MEN AND EQUIPMENT CROSSING OVER MT SOUND HELL AND WHISTLE 

LIMITS _ - _ 
^OUTBOUND HT BETWEEN—MP 2.5 AND-MP-3-^-4—BETWEEH—JERSEY CUT QFr A N f e ^ ? 
I UTAH JOT HAS BEEN' REMOVED NORMAL POSITION FOR SWITCH Af ' AQT^^iWEm LQmMVm)m:XS*£WGfi AND*'LOGI^ED—FOR—feR6J^SOVE PF-NOR M At Koftf ION T O I T ? ^ - , 
/"SWITCH ON' INBOUNtf IS- LINED AND LOCKED FOR INBOUND ^' - ^-ftT^ti^ 
AT BROOMFIELD OCCUPIED OUTFIT CARS ON HOUSE TRACK MUST NOT BE 

_CGU£L£-D-INTO-~OR-tfOVED — 

XOOK-OUT—E Q R - J - I E X - AND-J" RACK-WATER J AL- ALONG Ml- AND SIDINGS BETWEEN 
BROOMFIELD AND NORFOLK 
AT LONGMONT PURE GAS SPUR OUT OF SERVICE 200 FEET WEST OF SWITCH 
-AT-—LQNGMONT^-N—EA^^-YARD—BRQKFN-RAIL—4--BAR---LENGTF)S EAST Or WEST SWITCH OF 
NO 2 TRACK 

AT BERTHOUD SIDING BLOCKED WITH CARS 

AT CAMPION HOUSE TRACK OUT OF SERVICE AND SWITCH SPIKED 
AT LOVELAND HOUSE TRACK OUT OF SFRV1CE SWITCH IS SPIKED 
.&U-INTERCHANGE^4^ACVM3UT-43F^SERVIGE-^I-TGHE5^P^K-ED-
AND BN 410469 ON GW TRANSFER MUST NOT BE MOVED OR COUPLED INTO 
AT NORFOLK HOUSE TRACK OUT OF SERVICE AND SWITCHES ARE LINED 
-AN fr-^F^-IK ED-F-GR—S-IDING 

-LOOK. OUT FOR SCRAP AND TRACK—MA-TCRIAL BETWEEN MP 119,35 AND 
MP 119.5 BETWEEN SPEER AND FEDERAL 
AT CHEYENNE ROCK TRACK OUT OF SERVICE 

dWtt 
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&0977- ** - v t f t . e e@—IL E - Q & - * * — 
K220^**OO2O« 61 8 08/02/85 U065 l^^ft^yK ZZ CiaOTOA—G 4-20-724 IUH- N456--ZZ-

RAILROAE -TRACK WARRANT CONTROL RE STRICT EI) - If R A C K - G O N W W UNS-
-RXC-NO _635. -AUG 

•XEL C4iE—WESTWARD- -T R AINS. 
C&E EASTWARD TRAINS 
K&E TRAINS-PRIG 

AT 
AT 
AT-

' • ' Cc.E TRAINS O R I G A r 

£ i —S3-REET YARP-
CHEYENNE 

- E 3-CPLLINS 
LONGMONT 

DO NOT EX C E E D 

10 M P H BETWEEN M P 16.5 AND MP 17 BETWEEN BROOMFIELD AND B O U L ^ g R ^ f t M - M - . i 
-TRAnk̂ t-AG.v NOT- T>TSPI A Y F D : — : ; - Y ^ . . - - . - : 

Mmk rJFTWFFN^MP 44 AND MP 45 BETWEEN"LONGMONt AMP HJrMLd 

http://-vtft.ee
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X02 P06 P06 585934B003 
.£LT.H._K2_09Z2 J U L Ml A „C&? ..__F TI F 
K220977 0020 1656 ©8/02/85 11088 

-K***TASK JZZ-&120724—X12Q224 _JUH-N472_ZZ 

JBN - RAILROAD—TRACK^ARRANT-J^ONTROI RESTRICTED -TRACK—COMDlT-lONi.'-

; _ R T C _ N 0 _ 6 3 6 - — AU__2_t-S>B5 

_T0 :.._C4£_UE51JJARl]L_JLfiAIN5 AT 31^T_LTRELXJ*ARJ) 
C&E EASTWARD TRAINS' AT CHEYENNE 

- - _ C & E -WESTWARD-TRAINS _ _A1 -CHEYENNE = 
C&E TRAINS ORIG AT WHEATLAND 
C4,t_EASIWARD-XRAINS AT '-GUERNSEY — 

AT CHEYENNE FOLLOWING TRACKAGE OUT OF SERVICE DUE TO WASHOUTS 
-WEST LEG_DF J J Y E — — - — 
TETON LUMBER 
CHEYENNE -BEVERAGE 
MISSLE SWITCH 
-ROUNDHOUSE.LEAD — 
6 TRACK 

_5_ TRACK _ -
4 TRACK AND Ml JN SERVICE 

AT CHEYENNE WATCH OUT FOR UNEVEN FOOTING AND TRIPPING HAZARDS 
_J>UE_XO__I GH-_WAI£fi — 

JWH 
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O R D E R N 0 . _ » 
B U R L I N G T O N 
N O R T H E R N 

DATE 

AUG 2 ,198? 

T I M E 

j tOC/giON 
!""~70 

31ST ST YARD 

10 XiEJEXI£A._£3U WEST 
0 

TO 
i TO 

EXTRA 6575 EAST MAS RIGHT OVER EXTRA 6511 WEST LONGMONT 

TO CLEAR CREEK 

EXTRA $575 EAST REGISTER AT CLEAR CREEK ON ORDER NO 28 

OF AUG 2 

EXTRA 6311 WEST MAY CHECK REGISTER AT CLEAR CREEK AGAINST EXTRA 

$575 EAST ON ORDER NO 28 OF AUG 2 

UWH 

$05 FM 

o r r « ; i w K 

ETTLE 
RCWM ASIO* f 7* K f A 0 n A I N cWt!:l ( P O A t f T M F-I W4UBH%1/Nti AND C O M M > 7) ? 
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TRAIN O R D E R N O . 45 
B U R L I N G T O N 
N O R T H E R N 

D A T E AUG 2 1985 
l OCAT ION' jist 1st *ard 
TO 

! TO C*E EXTRA 6311 WEST 
! TO 

TO 

EXTRA 6311 WEST TAKE SIDING MEET 
EXTRA 8 060 CAST AT NORTH YARD 

JWH 

'Tint COMT'LETCD I
 r,ri!V'!OR 

619 PM E.TTLE 
rook 'moi 1 7 6 , R £ A D 7 f l A I N oR.OfRS PROMntY OtZCVSS, UNDERSTAND AND COMPV. WITH tHBM 
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O R D E R 8 0 . 

1 0 

1*) 

7 0 

7 0 

• LOCATION 3 1 S T S T Y A R D 

C & E E X T R A 6 3 1 1 W E S T 

t i 
i 

E X T R A 6 3 1 1 W E S T T A K E S I D I N G M E E T 

E X T R A 8 1 6 0 E A S T A T N O R T H Y A R D 

J W H 

* Ttt«f- C O M P l f T L D 
6 2 2 PH 

• T P , J O K 

E T T L E 

• * C R M ift>OR 1 7 6 J J £ A D T F ^ . , J O P P F T S NO?'.NIY -DI%CL%S. UUOBRSLAT-10 ANO COMPI, Y.VH THEM 
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JEAW O R D E R K Q . 
**7 

B U R L I N G T O N 
N O R T H E R ! 

DATE. 

AUG 2 1985 

i L O C A T I O N 31ST ST YARD 
i TO 
1 
5 10 CSE ENG 6311 

TO 
I TO 

1w 

0 : ' i R 

ENG 6311 RUN EXTRA UTAH JCT TO CHEYENNE 
SJWH 

! - I L K 

62<f PM ETTLE 
f o f - v lB i f l t »76 R f A 0 T f V j N C S r . f ( S r/jcwnr - r>*'.r t ^ s , uNi'Z?sv.t:D AND COMPIY WITH T* F M 
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REVERSE SU>E OF CLEARANCE C A R D USED FOR 
TRAIN REGISTER INFORMATION 

TRAIN REGISTER CHECK 
A t , 

T i m e M D a t e 1 9 

T R A I N 
T I M E 

S i g n a l s R e g i s t e r e d T R A I N 
A r r i v e d Departed 

S i g n a l s R e g i s t e r e d 

C o n d u c t o r ^ „ _ ^ _ ^ ^ _ ^ _ ^ _ _ 

P R I N T E D IN U S A 
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T R A C K W A R R A N T C O N T R O L AUTHORITY 

TRACK WARRANT CONTROL AUTHORITY 

TRACK WARRANT NO. . 19. 
TO: AT: 
(1) • TRACK WARRANT NO. IS VOID. 

THIS IS AUTHORITY TO: 
(2) • PROCEED ONLY AS AUTHORIZED BY CTC SIGNAL INDICATION, or Train order 
(3) • PROCEED FROM TO 
(4) • WORK BETWEEN AND 

SUBJECT TO THE FOLLOWING SPECIFIC INSTRUCTIONS: 
(5) • NOT IN"EFFECT UNTIL AFTER ARRIVAL OF 

AT 
(6) • NOT IN EFFECT UNTIL AFTER DEPARTURE OF 

— AT 
(7) • NOT IN EFFECT UNTIL M. 
(8) • PROTECTION AS PRESCRIBED BY RULE 99 NOT REQUIRED. 
(9) • CLEAR MAIN TRACK AT LAST NAMED POINT. 
(10) • HOLD MAIN TRACK AT LAST NAMEO POINT. 
(11) • BETWEEN AND 

MAKE ALL MOVEMENTS AT RESTRICTED SPEED AND STOP SHORT OF HEN OR 
MACHINES FOULING TRACK. 

(12) f_l BETWEEN AND 
MAKE ALL MOVEMENTS AT RESTRICTED SPEED. LIMIT5 ARE OCCUPIED BY MORE 
THAN ONE TRAIN OR ENGINE. 

(13) • AUTHORITY EXPIRES AT H. 
(14) • DO NOT EXCEED 

MPH BETWEEN AND 
MPH BETWEEN AND _ _ _ _ _ 

(15) • OTHER SPECIFIC INSTRUCTIONS _ 
Obtain claaranoe at M 

RTC(s) NO. NO. NO. NO. NO. 
OK'd AT M. DISPATCHER 
RELAYED BY COPIED BY 
REPORTED CLEAR AT H. BY 
(MARK "X" I N BOX FOR EACH APPLICABLE I T E M . ) 

4-84 
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