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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

DERAILMENT OF UNION PACIFIC RAILROAD
FREIGHT TRAIN AT GRANITE, WYOMING
- JULY 31, 1979

Adopted: December 15, 1979

SYNOPSIS

On duly 31, 1879, at 10:30 p.m., eastbound Union Pacifie fraight train No,
GRX 31 deratled at Granite, Wyomning. The train was moving on main track No, 2
at a speed of Y5 mph when the second and third locomotive units derailed an
overturned in n 3%5.8' curve, separated from the lead unit, destroyed the traci,
and caused the following 81 freight cars 1o derall. Two locomotive units wera
damaged heavily, 80 freight cars were destroyed, and 2 overpass bridges of
Interstate 80 were damaged extensively. Total damage was estimated at $5
million,

The Natlonal Transportation Safety Board detarmines that the probsble cause
of this accident was the loss of breking capability because of a closed angle cock in
the trainline, which resulted in the engineer's inability to control the speed of the
train, and the failure of the conductor in the caboose to apply the train brakes in
emergency when the speed beeame excessive,

INVESTIGATION
The Accldent

At 3:10 p.an., on July 81, 1979, eastbound Union Pacifie Railroad Company
(UPRR) freight train No. GKX 31 departed Rawlins, Wyoming, with 3 locomotive
units, 81 cars, and a caboose. An inspection and test of the air brake systen were
conducted, and no exceptions were taken before departure from Rawlins, The
enginear was informed from the cabocse by radio that all cars and the caboose
ware moving as he left Rawlins Yard. The engineer stated that the receptlon of
this communication was weak and that he had no other radio communication with
the caboose. The train had advanced eastward 21,5 miles when the enginesr
stepped it at Waleott on an ascending grade to allow a westtound train to p&ss,
The train ecntinued eastward until the engineer stopped it on a 0.08 parcent
descending grade to check for & hot bearing on the 28th car. The head brakeman
took no exaeptton to the condition of the ¢ar, and the train continued eastward,
The train then stoppeu at Laramie,

Each time the train stopped. the engineer used dynamic braking initially and
made the stup with the automatic brakes. 'The eonduetor or flagman did not alight
from the cuboose at any of the train stops to perform the walking inspection of the
cars in the traln as required by the UPRR rules, {(See appendix A.) At
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the first stop, the conductor attempted to contaet the eqgineer, using the portable
radio, but was unsuccessful. He made no further attempts to contact the engineer
to determine why the train had stopped. After leaving Laramle, the train began to
ascend a .82 percent grade for 18.7 miles. After cresting the grade, the train
moved over a 0.80 percent descending grade for 2 miles until it erossed from main
line track No. 1 to track No. 2 at Dale Junction. After arossing over, the train
asconded a 0.82 percent grade for 4 miles to the top of Sherman Hill, milepost (MP)
940.44,  Alr brake retainers 1/ were not set on the cars before starting the
descending 0.82 percent grade. ~ After cresting Sherman Hill, the engineer uiad the
dynamic brake to control the speed of the train. At Hast Buferd, MP 536, the
grade increassd to 1.58 percent descending, and the engineer made a minimum
brake application when the speed of the train reached 25 mphs howrever, instead of
slowing, the speed continued to increase, When an additional application failed to
slow the train, the engineer made a full service brake application, but the train
continued to gain speed. When the train speed was about 35 mph, the engineer
made an emergency brake application, but the train continued to nevelerate, The
head brakeman activated the emergency breke valve at his location on the leit side
of the cab, but there was no response since the engineer had already made the
emergency application, The engineer realized that he could not control the train
and called the train dispateher to advise him that he had & runaway train and to
clear the tracks through Cheyennc where he hoped to stop the train on Archer Hill,
(Bee figure 1.)

Moments after, an engineer, working on a yard train at Granite, MP 529,
overheard the transmission about the runeway train and saw the train as it passed
him at an estimated speed of 65 mph, Me noticed sparks fiying only from the
wheels of the first six cars and immediately radioed the engineer of the train and
informed hiin that only the six lead cars had brakes set, He continusd to watch the
train but saw no evidence that the brakes on any other cars were applied. He
attempted to radic the caboose to advise them to apply the train brakes in
emergency. The conduetor in the caboose of the frelght train stated that he did
not hear this radio communicution but the engineer of GRX 31 heard It and replied
that he ad the teain's brakes in emergeney. The train continued to race downhill,
galning speed, When the train entered a 3%5.%' curve to the right it had reached a
speed of 75 mph, As the train rounded the eurve, the second and third locomotive
units derailed and overturned to the left, separated from the lead unit, destroyed
the track, and cauwsed the following 81 cars to dera'l. 'The derailing equipment
swenck and destroyed the columns for the eastbound and westbouii bridges for
Interstate 80. (See figure 2.) The lead logcomotive unit contihued eastward for
about 3 miles,

177Alr drake retaining valves control the actual exhaust of brake eylinder air when
the handle is moved to the required position. Keavy braking (HP position) retains
20 psi in the brake cylinder when brakes are released. Ths velves are used in
certain grade braking situations to hold the train to a eontrolled speed during the
time the brake valve handle is in the release position and cer equipment s being
recharged,




DYNAMIC
- ON

BRAKING
LY :

SERVICE BRAKE APP,
PLUS DYNAMIC BRAKING

L ] GO

EMERGLNCY BRAKY APPLIEATION
GAAMKTESRLI  DYNANIC BRAKING WULLIFIEO

b e s h‘“‘-;\___m o

DIALCTICN OF TRAVEL
TRAI GRX 01

=15 W

s’ SHTIIN VAL, POINT DF
(o e DERATTNE

Figure 1. Profile of track betweon mileposts 540,44 and 520
showing spoads obtained and loeirtion of brake application.




R R e M TG L E e Tiobe

\

Figure 2. View t¢ the east on track No. 2 of UPRR
s the Interstate Highway overpass bridges of 1-80.
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Injuries to Parsons

There were no veported injuries,

Damage

: The second and third locomotive units were damaged heavily. Eighty cars

were destroyed and one ocar was damaged extensively. Before the accident, the
train was 4,906 feet long, but after the accldent, the wraockage was confined to an
area only 800 feet long. - The lead pair of wheels on the ecaboose derailed. Six
upright columns of the two overpass bridges of Interstate 80 were destroyed in
addition to part of the roadway section, Two thousand feet of track and associated
signel equipment were destroyed.

Damage was estimated as follows:

Train equipment $2,340,000

Lading 480,000

Track and signal 575,000
equipment

Cleanup 105,060

Bridge and

rogadway | 1,500,000
Total $'5""f 000, ,'Ti 1]

Crewmember Information

The engineer, conduetor, and two brakemen on the freight trailn were
qualified without restrictions under UPRR operating rules.  However, the
conductor had taken his operating rules examination 4 years before the accident
and the flagman 5 years before, Furthermore, the conductor had returned to duty
only 20 days before the aceident after beirg out of service for 6 months.

The erewmembers had been on duty 8 hours § minutes when the aceident
oceurred,  The engincer, conductor, and flagman were assigned regularly to the
Cheyenne-Rawlins through freight pool, but this was the flagman's first trip. The
head brakeman was filling a temparary vacency, and it was his first day on this
assignment, (See appendix B,)

The ear inspector who tested the air brakes and inspected the train had been
employed in the cur department for 11 months. He recelved only on-the-job
training, He had not been given an air brake instruction book nor had he been
tested in the requirements for conducting brake tests. He was not on a reguiar
assignment but was In a relief capability,

Train Informatinn

Train No, GRX 11 originated in Gieen River, Wyoming, and was made up of
cars thai had been loaded at three chemical plants in Green River. The train
consisted of 3 Gennral Motors 8D40-2, diesel-eloctric locomotive units,




e

each havln? 3,000 hp, 81 tmaifht cars, and a caboose for a total of 9,858 trailing
tons. The lead locomoiive unit had the short hood forward and was equipped with a
functioning dusl-sealed beam headlight, speed indicator and recorder, overspeed
eontrel, floor-mounted deadman pedal, and cab signals with acknowledging lever
and warning whistle., At one time, each locomotive unit had been equipped with a
brake pipe flow indlcator, 2/ but it had been removed. A radio which was installed
tn the locomotive cab permitted the engineer to communicate with the caboose,
other trains, and the train dispatcher. An emergency brake valve was installed on
the left side of the cab near the head brakeman's position, Each locomotive unit
had extended-range dynamie braking which retained a high retarding foree down to
about 6 mph, When the train's brakes were applied in emergency, the dynamie
brake was nullified and the air brakes were allowed to apply fully. The PC
switeh 3/ when actuated could not be reset until 56 seconds after the emergency
application,

The train consisted of 74 covered hopper cars, loaded with various dry
chemioals, 6 loaded boxoears, and 1 empty covered hopper car. The covered hopper
cars were new. The caboose was an all steel-cupola type. An A-1 emergency
brake valve which permitted the crew to make brake applications was installed on
the wall of the cupola section. (See figure 3.) The caboose wus equipped also with
a wheel/pulley/belt-driver. generator which charged a 12-volt battery to provide
electrical power for lighting and an FM radio. Nelther the lights nor the radio was
functional. Examination of the caboose after the aceldent indicated that one of
the two drivebelts on the generator was excessively loose. The conductor reported
that the lights and radio had been inoperative during the trip. A portable radio was
also logated in the caboose.

The train brakes were tested at Green River aftet the train was made up and
crewmembers in the eaboose ware advised that the brakes applied and released on
the rear of the traln, The engineer stated that there was no detectable trainline
leakage. At Rawling, 2 »unning inspection was performed by a ear inspector who
was standing along the track as the inbound train moved by him at a speed of 39 to
40 mph. The train was stopped on the main line, the locomotives were fueled, and
tne train brakes were tested. A 500-mile brake test as required by Federal
regulations was made at Rawlins, Aiter noting a brake pipe pressure of 55 lbs on
the caboose gege, the car inspector conducting the trake test mounted a four-
‘wheel vehicle and proceeded along the train to check the brake application. He
svopped at the seventh car becsuse tho road ended. He walted until the brakes
were released and checked the release by riding the vehicle to the caboose. When
he entered the caboose, he noted a brake pipe pressure of 78 Ibs on the gage. He
sald he then advised the engineer that the brakes on the train were okay.

2/ The brake pipe flow indicator is an instrument whieh indicates the rate of flow
of air through the automatic brake valves to the brake pipe. It is the only
indieator whieh the engineer has to Inform him ¢i what is taking place in the brake
pipe regarding air flow.

3/ The PC awiteh is8 an elootrical device that will automatically reduce the
Tfocomotive throttle to idle when an emergeney or penalty application of the brakes
is made,
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Figure 3. A~1 aaboose valve,

Caboose Valve - An air valve connected to the brake pipe for the purpose of
applying the brakes from the rear of a train should it become necessary for the
crewmen at the rear to bring the train to & stop.




Track Struceture

The track in the area of the accident was a double track main line. It was a
series of curves from Sherman, MP 540.44, to the acecident site at MP 525.38. At
the derailment site, the track curved 3°05.8' to the right. The length of the spiral
was 337.20 feet, and the curve was 337 feet long, The superelevation of the curve
- was 4 1/2 inches, and there was a descending 1.55 percent grade. -

The track was constructed of 133-1b, continuous welded rail, The rail wes
box-anchored at each tle. The crossties were made of 7-inch by #~inch by $-foot
cakwood. 'The rail was held by two 5/8-inch by 6-inch cut track spikes per tie
plate. There were also two plate-holding spikes.

The equilibriwn speed in the curve at the point of derallment was 48 mph
because of the 4 /2 inch superelevation. The track in the derailmen site was
maintained as class 4 or better in accordance with Federal track safety standards.

Method of Operation

Trains are operated over the two maln tracks between Cheyenne and Rawlins
according to autoinatic wayside signals of a centralized traffic control system
which 1s supplemonted by locomotive eab signals. Trainerews are direated In their
suties over the radio by the dispatcher. The tracks are numbered 1 and 2 from
north to south, :

The top of Sherman Hill is 15 miles west and is 1,000 teet ubove the point of
deraliment. The UPRR timetable required that ale brake retaining valves must be
used from Sherman to Cheyenne and the speed must not exceed 20 mph when train
tons per operative brake are over 100 and when the effective dynamic brake on
unit: provides less than 1 hp per treillng ton. No alr brake test is cequired on
freight trains at Sherman. (Sve appendix A.) The UPRR timetable required that
brake tests be made to determine that the air brakes were operative on all cars
handled by Stauffer, Allied Chemical, and Texas Gulf Spurs in Green River.

UPRR rules state that, "Tha general direction and government of a train is
vested in the conductor and all persons employed on the train must obey his
instructions. . . .Conduetor must know that train is being handled safely and speed
restrictions are being ohserved. He must take immediate action to stop frain when
necessary. . . . At all stops, such walking and roll-by inspection as time will
permii must be made, giving particular attention to running gear, brake and draft
rigging, loose doors, shifted loads, overheated journals or any unsafe condition.
Walking inspecstion must continue until entire train has been inspected or until
movement starts.” The conduetor was instructed by the UPRR rules io require the
use of retainers, sven if the engin~er did not want to use them, when the limits
outlined in the timotable were reached.

The rules also provided that the conductor and engineer and anyone acting as
piiot were equally respensible for the safety of the train and observation of the
rules. Furtherr.ore, other members of the erew must call to the attention of the
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conductor or engineer immediately any apparont failure to observe the

~ requirements of rules, timetables, train orders, messages, or other instruetions.

When the train is to be stopped or speed reduced and the engineer and conductor
fails to take proper action, other members of the crew must take immediate action
to stop the train, using the emergency brake valve if necessary.

Meteorologioal Information

At the time of the accident, 10:30 p.m., the sky wes clear, and the winds
were light and variable, The tomperature was 55° F. Acoording to train
erewnembers, the visibility was good.

Tests and Research

The portable radio in tlis cabcose was used by an officer of the UPRR
immediately after the accident. He stated that he could hear communications
from the dispatcher at Cheyenne, Wyoming, 16 mile_s east of the derailment site,

The iead locomotive unit was inspected where it stopped. The brakeshoes had
worn down completely end the brake cylinder pistons had exc~ssive travei. The
wheels had overheated and caused the tread to turn blue. When the locomotive air
brakes were tested later, they were functioning properly. The other two
locomotive units were inspected at the derailinent site; the wheels showed

evidence of excessive heating and the brakaeshoes weie worn out,

Twenty-one pairs of car wheels found near the east end of the derailment site
indicated evidence of heavy braking by their discoloration, All other wheels
examined showed no evidence of heavy breking.

The speed tape recovered from the lead locomotive unit indicated that the
train was traveling at 58 mph when the train derailed; however, when the speed
recorder device was callbrated, it raglstered 17 iaph slow at 56 mph and 2 mph
slow at 22 mph. The corrected speed of the train was 75 mph at the time of the
derailment.

To reproduce the dynamics of the tralh as ¢ descended the grade, 18 testy
were condueted on a Train Dynamic Analyzer. (S8¢e appendix C.) Tests 1 through
12 failed to produce a profile similar to that deswribed by the engineer. In test No.
13, the analyzer was programed for the brakes to be applied on only the three
locomotive units and the first six cars of the {rain, as deseribed by the yard train
crew at Granite., The movement of the train was then programed as ceseribed by
the engineer. This test produced a profile that most nearly duplicated the
operation of the trair as described by the engtneer and indicated by the speed tape.

Tests No. 14, No. 1.‘5, and No. 16 were conducted to determine stopping
distances if the brakes had been applied in emergency from the caboose. The
speeds and locations used were determined from the speed tape removed from the
lead locomotive unit. Test No. 14 allowed the speed of the train to reach 62 mph
at MP 533 before the brakes were applied in emergency from the caboose;
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the train stopped in 3,898 feet, 7 miles short of the the derailment sita. Test No.
15 allowed the train to proceed to MP 530 and to reach a spced of A0 mph before
the brakes were applied in emergency from the caboose; the train stopped in 4,752
feet, 3.8 miles short of the derailment site. Test No. 76 used the same gpeed and
location as test No, 15 excapt the assumption was mada that the brakeshoes oa the
losomotives and the first six cars were probably burned up and the braking effort
v;as not effectise; the train stopped in 7,920 feet, 3.2 miles short of the derailment
site,

Observetions made of car inspeotors performing brake tests at Rawlins
following the acoident disclosed that they drove alongside the train in a four-wheel
motorized vehicle at a speed too fast to check the angle cock handles and brake
valve cutout ccok handles. The inspectors were unable to observe the brake
cylinders mounted in the brake beams or on the opposite side of the car, Also, no
one was making inspections of the cars beyond the black-top road, The destruction
of the cars in the train was so complote that it was impossible to reassemble the
brake system to determine what caused the blockage. (See figure 4.)

Other Information

During the investigation, the conductor appeared to be confused on the
proper allowable speed for the train, He stated that he thought the allowable
speed was 30 mph instead of 20 mph, The flegman stated that he knew that the
maximum speed requirement for the train was 20 mph on Sherman Hill and that he
knew the train wes exceeding the 20 mph speed limit when it descended Sherman
Hill but he did not become concerned with the excessive speed and said nothing to
the conduator,

ANALYSIS

~ The train stops made between Rawlins and Sherman Hill, Wyoming, required
little braking effort. One was made on an ascending grade; one was made on level
track; and the thira was made on a s)ightly descending grade. These stops probably
could have been made by shutting off the throttle or by using gome dynamic
braking. If the angie cock had been closed, the engineer's use of the sutomatic
brake during these stops would have provided braking effort on the locomotive and
first six cars similar to that which could he obtained by dynamio braking. Such
braking would have heen sufficlent to control the traln, Therefore, the operation
of the train would not Lave provided any warning to the engineer of braking
aroblems.

It 18 apparent from the yard erew's deseription of train GRX 31, as it passed
them at Granite, and from the examination of the wheels after the accident that
brakes had only been applied on the first six cars of the traln. This could only
have ocourred in a properly charged train if an obstruction existed in the air brake
train line 1.'tween the sixth and seventh cars. A blockage may have resulted from
a ecrimped eir hose or a dameged brake pipe but this would not prevent all
propagation of the trake application. This type of bloskage would reduce the
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timing of the brake application, but ¢(ter the train moved 7 miles, some brakes
would have been applied on the rear on's, A complete blockage, such as the one on
train GRX 31, could only have resulted f'rom s closed angle cock,

The engineer controlled the apead of the train by using the dyuamie brake as
it erested Sherman Hi'l and began {ts descent, Because of the heavy trailing tons,
the dyramic brakes of {he three locomotive units did not have sufficient braking
capability to control the speed of the trein on the Increasingly descending grade,
When the speed increased and add!tional braking 'was required, the engineer applied
the automatic air brakes, However, siuce sufficlent brakin power was not
provided by the lovomotiva units and six cars, the speed continued to increase,
Additional applications had little effect, Additionally, the emergenoy air brake
application nullified the dynamie bralia on the locomotive which eliminated most of
the braking effort,

Thn statement of the car inspector that performed the test of the train brake
system at Rawlins Yard indicated thet the Lreke. responded properly to of vration
of the brake valve on the locomative during the test of the brake system. This
would indicate that all angle cocks were opened during the brake test. The single
cucke between the sixth and seventh cars must have buen closed elther {ollowing
the brake te:t at Rawlins or during one of the stops made by the train between
Rawlins and the aceident.

The air brake test at Rawlins yoed was performed by & car inspeotor riding in
a four-wheel vehicle. The vshicle did not permit him to observe the brake eylinder
pistons when mounted in the brake beam o mounted on the opposite side of the
cat, Durlng the investigation, a aar inspector wes observed driving a similar
vehicle alongside the stunding train at » speed faster than a man could walk. The
inspector was not able to observa angle eock handles and eutout valve randles.
Additionally, the practice of turning arounc at the end of tho road prevented the
car inspector from checking the air brakes on about seven cars since the train had
three locomotive uniis, During ohservation of an wir test after the accldent, no car
inspector was observed inspecting the hrakes on the head cars, After interviewing
the car inspector who performed the alr brake test on GRX 31 and his supervisor, it
wae obvious that the employees were not trained thoroughly in thelr duties nor did
the supervisors require them 1o perform the anir brake test in accordance with
Federal Railroad Power Brake Law, CFR 49 Part 23%,

Because of the tonnags snd dynamic brake capebility, the authorized speed of
this trein was 20 mph from Sherman to Cheyenna, 'The UPRR rules (see
appendix A) hold the conductor and engineer cqually responsible for the safety of
the train and for compliance with the rules. The railrcad also requires that other
crewinembers take immediate aotion to stop the train, using the emergency brake
valve, if necessary, If the speed of the train must be reduced ard the engineer and
conductor fail to do so. As It descended Sherman HY, the train obtained a speed
of 40 mph within 8 miles and §0 mph within 8 miles. The speed continued to
increase to 60 mph and then to 78 mph, 16 miles Lalow the top of Sherrnan Hil,
Tests conducted after the derallment indicated that If the conductor or flagman
had applied the train brakes in emergenoy from the caboors, even when the tratn
wes traveling at 80 mph ~ 40 mph over the authorized spaed ~ the train would have
stopped, :
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UPRK rules required the use of air brake retainers on the train from Sherman
Hill to Cheyenne, The ungineer stated that he tnistakenly rated the locomotive
units at 3,50¢ hp instead of 3,000, At 3,500 hp, the train would not have required
retainers. The conductor stated that retainers were not set ss required by the
timetable because it was standard operating procedure not to use them. To set the
retainers, the train had to be stopped and the crewmembers had to go to each car
and set the handle in the proper position. If the train had stopped at Sherman Hill
and had remained there for the ratainers to be set, the train brakes would have
been applied and would have been required to remain applied to hold the train, Had
this been done, the Safety Board belleves that the closed angle cock in the braking
systers probably would have been Jdeteacted because of the failure of the brakes to
apply behind the s .h car and the derailment would Liave baen prevented.

The removal of the brake pipe flow indicators from UPRR locomotives
eliminated the only tool the engineor had to inform him about the air flow in the
brake pipe. With proper monitoring of the brake pipe flow indieator durirg the
application and rolease of the automatic brake the engineer could have detected
and corrected a blockeye in the air brake system before deseending Sherman Elill,

~ UPRR rules stute that the general direction and government of a train is
vested in the conductor, However, the conductor on the train failed to determine
why stops were being made by his tealn én route, When those stops were ns.de, no
walking inspections were ™ade as reqyuired. He falled to require the uvse of
retainers even though the train was required by the timetable Instructions to use
them, He did not monitor the speed of the train, Althowgh a speedor:ater wes not
available in the caboose, he should have used his watch to make time checks
between mileposts since a chart was provided in the timetable [or his use. (See
appendix A.) When the speed of the train beceme excessive, he failed to take
action to bring the train to a stop. He was ennfused about the nroper speed
restrictions for his train from Sherman to Cheyenne, The Safety Board believes
thae the conductor's failure to respond properly to the situations thar developed
during the trip indicates & lack of understanding and application of the operating
rules an? “imetable instructions which may have heen caused by UPRR's fallure to
test him o the operating rules within the last 4 years, Furthermore, the conductor
had been cut of service for § months and had returned to duty only 20 days before
the derailment.

Although *he flagman knew the speed limit requirements for the train, he
took no action to stop the train, Furthermore, he did not question the conductor's
apparent failure to enforeo the requirements. The Safety Board belléves that the
feilure of the crewmembers to understand and apply the rules indicatos a lack of
monitoring by UPRR supervision of erew aor  :ance with the train operating rules,




7.

] o

CONCLUSIONS

The alr brake trainline was blocked by a closed angle coek behind the
sixth oar,

The engineer could not slow ths train because he could not apply the
brakes behind the sixth car; the three locomotive units and first six cars
did not have sufficient braking capability to control the speed of the
train,

The conductor and flagman fatled to monitor the speed of the train and
did not take any action to stop the train when the speed became
axcessive, :

The enginesr and conductor failed to use the air brake retainers on the
cars, as required by UPRR rules, before starting to descend to Sherman
Hill, |

With the removal of the brake pipe flow indicator, the engineer had no
way of measuring the flow of air in his brake system.

Had the erewmembers in the caboose put the train brakes in emergenacy
when the train speed became excessive, the truin would have stopped
and the derailment eould have been avoided.

The alr brake test at Rawlins was not conducted in accordance with
regquirements of the Federal Power Brake Law, CFR 49 Part 232,

Probable Cause

The National Transportation Safety Board determines tha* the probable cause
of this accident was the loss of braking capabllity because of & closed angle asoeit in
the trainline, which resulted in the engineer's inability to control the speed of
the train, and the fallure of the conductor in the caboose to apply the train brakes
in emergency when the speed became excessive,

RECOMMENDATIONS

As . wsult of iis investigntion of this aceident, the National Transportation
Safety Buu-d made tha following recommendations:

L

to the Union Pacific Railroad Company;

"Instruot employces who make train brake tests in the test
requircuents of the Federal Pcwer Brake Regulations, CFR 49 Part
432, and ostablish monitoring prosedures to insure that the tests are
condusted properly. (Class I, Priority Action) (R-79-78) |
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"Review the operating rules examination and retesting procedures o
insure that employees properly undsrstand the requirements of {ha
?peratlng) riules and timetable instructions. {(Class L, Priority Action)
R~79~79

"Establish a monitoring system for rule complirnce of empioyees
opearating trains. (Class I, Priority Aetion) (R-79-80)

"Equip losomotiv.as with brake pipe Tlow indieators to enable engineers
t0 measure trainline aix flow. (Class II, Priotity Aotion) (R-79-11)"

to the Federal Nailroad Administration

"Enforce the requirements for tssting train brakes in aceordance with
the Federal Power DPrake Regulations, 40 CFR Part 232, 0n the Union
Pacific Railroad. (Cluss I, Priority Action) (R-72~82)

"issue regulations to require railrouds to establish a system for regular
Instruction and testing of employes's knowledge of the operating rules,
(Class I, Friority Action) (R-79-83)

"Review the monitoring system for rule compliance on the Union
Pacifie Rallroad iv msure that their supervision ean adequately enforce
the rules to provide a safe and effioient operavion. {(Class Ii, Priority
Action) (R~79-84)

“Study the feasibility of requiring locomotives to be aquipped with
brake pip ! flow Indicators to enable engineers to measure tralnline sir
flow, (Class H, Priority Action) (R~79-85)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B, KING
Chalrman

/s8/  ELWOCD T, DRIVER
Vice Chalrman

/8/ FRANCIS H. McADAMS
Member

/s/ PATRICIA A, GOLDMAN
Member

/8! Q. H. PATRICK B‘URSLEY_
FMiember

December 13, 1978
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APPENDIX A

EXCERPTS FROM UNION PACIFIC TIMETABLE NO, ¥
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EXCERPTS FROM UNION PACIFIC OPERATING RULES

106. The conductor and engineer and anyone
acling as pilot are equally responsible for safety of
train and obrervance of rules, and under conditions
not provided for by the rules, must take every
precaution for protection.

106 {(A). Other members of the crew must call
attention of conductor or engineer immediately to
any apparend failure to observe the roquirements of
rules, time-table, train orders, messages o other
instructions.

Wiien conditions or signals require that the train
bo stoppad or speed of train be reduced and the
engineer or conductor fails 10 take proper scilon Lo
do 30, or should the enginesr become incapaciinted,
other members of the crew must take immediage
action 10 stop th. train, using emergency brake valve
if necessary, |

8G0. The general diregtion and government of y
il s vested In the conductor and all pessons
eiployed on the train hust obey his insteuctions. b,
the absence of the conductor, members of the crow
on_the engine mus) comply with the instructions of
the cugineer. Should there be any doubt s to
authorily or sufelty of proceeding. from any cause,
the conductc r must consult the engineer who shull be
¢qually responsible with him or the safety und
praper handling of the trajn, | |
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BIL. At alt stops, such walking and 10dl-by
~inspection as time will pormit must be mude, giving
particular attention to running gear, Hrake and dral
rigging, loose doors, shifted toads, overhicated lournats
or any unsafe condition. Walking inspection must
continue until ontira train has been inspecied or until
movemerndt starts,

820, Conductor must know that teain is being
handled sufely and speed restrictions are heing

observed. He must take immediale action 1o stop
frain when necessary,
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APPENDIX B
CREWMEMBER INFORMATION

Conduetor Thomas Delaine Larimore

Conduetrr Larimore, 38, was employed az a laborer by the UPRR and worked
for 1 month in May 1980, He was re-employed as a switchinan-brakeman on
August 18, 1985. He worked as a switehman-brakeman until he was promoted to
eonduetor on Qctober 15, 1974, He took and sucoesstully passed an oparaiing rules
examination and an air brake rules examination on July 1, 1875, Larimore passed &
company physical examination on July 2, 1974, and was not restricted in any way.
He was dismissed for his vasponsibility in a deraliment on August 14, 1970, but he
was reinstated to his position on December 28, 1970. He was dismissed agair on
January 26, 1979, for balm%-'on duty and on company property in a condition
indieating the use of aleohollo baverages, but he was reinstated on July 10, 1974,
20 days before the acecident, |

Engrinear Donnie Mix Smith

Engineer Smith, 38, war employed as a carman by the UPRR on
September 25, 1989, On Dacember 28, 1975, he transferred to the Transportation
Department as a fireman, Ha completed an englaver's tralning program and was
promoted to engineer on November 11, 1978, He touk and successfully nassed an
alr brake rules examination on Mareh 19, 1876, and he passed a company physical
examination on September 11, 1978, He was not restricted in any way. His service
record was clear of eitation or diseipiinary action.

Mead Brakeman John Trufillo

Brakeman Trujillo, 25, was employed as a laborer in the Matntenance of Way
Department by the UPER on August 17, 1973, On November 19, 1875, he
transferred to the Transportation Dapartment as a switchman-brakeman. He took
and sueusassfully passed the operating rules examination on February 10, 1879, and
he passed o company physical examination on November 13, 1975, He was not
kestricted in any way. On June 14, 1979, he failed to report for trial operating
rules examination for promotion to condustor. Therefore, he was not qualified for
the position »f econductor, His servine record indicates that he has been assessed
30 demerits on two occasions -~ for violation of safety rules on September 29,
1878, and for his responsibllity in a deraliment on December 21 y 1977,

Rear Brakerun Mickey Vernon Cox

- Brakeman Cox, 26, was emploved us a alerk by the UPRR on June 17, 1974,
He became a switchman-brakeman on July 8, 1972, Me tock and successfully
passed an air brake rules examination on July 8, 1872, and an operating rules
examination on November 14, 1874, He pussed a company physical examination on
November 1, 1977, and he was not restricted in any way. On January 15, 1978, he
fatled to pass the first trial afr brake rules examinction for promotion to
conductor, and declined to take further air brake rules examinations on January 23,
197;, and Mareh 20, 1978, ‘Therefore, he was not qualified for the position of
eonduator, - o S |
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APFENDIX B
CREWMEMBER INFORMATION

Conductor Thomas Delaine Larimore

Cenduetor Larimore, 38, was employed as a taborer by the UPRR and worked
for 1 month fn May 1960. He was te-employed as a switechman-Orakeman on
August 18, 1988. He worked as a switchmun-brakeman until he was promoted to
eonductor on Cotober 13, 1974. He took and successfully passed an operating rules
examination and an air brake rules examination on July 1, 1975, Larimore passed a
company physical examination on July 2, 1974, and was not restricted in any way.
He was dismissed for hi y in a derailment on August 14, 1870, but he
was reinstated to his position on December 23, 1970. He was dismisseq £3ain on
Janvary 26, 1979, for being on duty and On company property in a eondition
Indicating the use of alcoholie beverages, but he was reinstated on July 10, 1979,
20 days before the accident.

Engineer Donnie Mix Smith

Engineer Smith, 38, was employed as a cearman Dy the UPRR on
September 28, 1968. On Deoember 26, 1875, he transferred to the Transportation
Department as a fireman. He completed an engineer's trainiag program and was
promoted to engineer on November 11, 1876. He took and successfully passed an
air brake rules examinatinn on March 19, 1978, and he passed a company physical
examination on Sepiember 11, 1978, He was not restrioted in any way. His servieca
redord was clear of aitation or diseiplinary action,

Head Brakeman John Trujilio

Brakeman Trujillo, 25, was employed as a laborer in the Malntenance of Way
Department by the UPRR on August 17, 1973. On November 19, 1975, he
transferred to the Transportation Dopartment as a switchman-brakeman, He tuok
and successfully passed the operating rules examination on February 10, 1979, and
he passed a company physical examination on November 12, 1675, He was not
restrieted in any way. On dune 14, 1979, he failed to report for trial operating
rules examination for promotion to conduotor. Therefore, he was not qualified for
- the position of conductor, His service record indicates that he has been assessed
30 demerits or two occasions -« for violation of safety rutes on September 29,
1878, and for his responsibility in & deraliment on Denember 21, 1971,

Rear Brakeman Mickey Vernon Cox

Brakeman Cox, 20, was employed s & eldrk hy the UPRR on June 17, 1972,
He became o switchman-brakeman on July 8, 1872, He took and successfully
passed an air brake ruies exariination on July 8, 1872, and an operating rules
examination on November 14, 1974, He passed & company physical examination on
November 1, 1971, and he was not restriot ny way., On Jonuary 18, 1976, ha
failed to pass the first trial alr brake rules axemination tfor promotion to
conductor, and declined to take further air brake rules oxaminations or January 25
1975, a;nd'wlarnh A0, 1878, Therefora, he was not qualified for the posttion of
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His service record indicates that he wag dismissed on May 22, 1974, for failing to
take action to stop a train before passing a stop indicati
on November 12, 1874, :

on, but he was reinstated
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APPENDIX C
TESTS CONDUCTED USING TRAIN DYNAMIC ANALYZER

Test 1

Originatad at MP 538, using dynamic and normal train handling proee G e,
setting minimum and further to 14-1b reduction and final emergency B, MP
%35, train stopped at MP 533.9.

Tgét 2

Origineted at MP 537, using dynamic at 22 mph, set minimum reduction at
MP §3'.5 and later reduction to 16 1bs at MP 533.5; train stopped at MP
833.1.,

Test 3

Originated at MP 336, using dynamic at 23 mph, set minimum reduction at
MP 535.8, further set 10 lbs independent at MP 534.5, traln stopped at 534.4.

Test 4

Originated at MP 537 at 22 mph, using dynamic only, speed mcreased to 80
mph at MP 533.3, and inoreased to 68 mph at MP §31.8,

Test )

Originated at MP 540.5, in 8th notch Fower and 13.% mph., This test was
streteh braking to MP 538, and thereafter eyole braking with no time for
recharge, final reductions of 40 lbs at MP 31,6 and release and 60-lb
reduction at MP 530, train was controlled at 33 mph.

Test 8

Originated at MP 538 with 20 head-end cars only with brakes operative, plus
units, Using dynaraie, minimum reduction increased to 20 lhs at MP 533.5
and emergency at MIP' 532.5, speed reduced from 34 mph to 20 mph at MP
529,

'l‘est 7

Originated at MP $356.8 with 20 head-end oars only and unlts with operative
brakes using dynarnie, mintmum reduction increased to 18 lbs and full service
at MP 632 into emergency at MP 831 and 50 mph speed rediced to 33 mph at
MP 828, It was noted that draw ber forees exceeded 250,000 1bs in buff.
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T’est 8
Originatad at MP 538 with 10 head-end cars only and units with operative
brakes using dynamic plus minimum reduction, gradually increased to full
service at MP 6358.1 and 28 mph into emergency at MP 534,42 at 21 mph with
independent brake applied, speec reduced to 4 mph at M® 532.5.

Test 9

Originated at MPI* 832.5 at 15 mph, applied emergency and 50-1b reduction of
the independent brake speed inereased to 25 mph at MP 531,

Test 10

Originated at MP 538 at 27 mph. No brakes applied and dynamic released.
Indspendent brake applied at MP 535.9 and further increased to 72 lbs at MP
635.5, Speed inoreased to 62 mph at MP 530 where it was assumed
brakeshces completely deteriorated.

Test 11

Originated at MP 538 at 26 mph, with 10 head-end cars and units with
operative brakes and cutoff valve in "out" position, Using dynamie, speed
inoreased to 46 mph at MP 833, Dynamie eut out and independent bre e fully
applied. Speed increased to 72 mph at MP 526,

Test 12

Originated at MP 528 at 63 mph. Brakes operative on 10 head-end cars and
units with brake valve cut out and 32-lb eylinder pressurs on ocars. Into
emergency and speed increased to 86 mph at MP 525,

Test 13

Originated at MP 536 at 26 mph, with 6 head-end cars and units with
operative brakes, using dynamie, minimum reduction, increased to full
service at MP 533.9. Speed incressed to 46 mph at MP 532.75 where applied
emergency and full independent.. Speed increased to 64 mph at MP 525.0.

Test 14
Originated at MP 533, speed 52 mph initiated emergency from rear end. At
MP 632.5 at 28 mph deceleration rate ~ 47.5 ‘mph/min, Train stopped MP
832.3. Total time 1 min 11 sec. Test included effective brakes on entira
train,

Test 15

Originated at MP 530 at 80 mph, Initiated emergency from tear end at MP B

§29.5 at 50 mph, at MP 629.28 it was 37 mph. Train stopped at MP 529.1
total, time I min 31 seo. Test ineluded effective brakes on entire train,
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Teost 18

Changed train configuration to 70 cars, 8,838 tons to simulate no effective
brake on 8 head-end cars or locomotives. Started test at MP 830, speed 60
mph. Initiated emergenoy from rear end.

MP 520.78 Speed 80 mph

MP 529.6 Speed 556 mph

MP 520,28 Speed 47 mph

MPb B9 ~ Speed 38 mph (time: 1 min 10 sec)

MP 528.75 Speed 27 mph (Flat track at East Granite)

Train stopped just west of MP 528,56, Total time 2 min 26 see.






