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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

RAILROAD ACCIDENT REPORT
Adopted: Oectcber 7, 1986

DERAILMENT OF
ST. LOUIS SOUTHWESTERN RAILWAY COMPANY (COTTON BELT)
FREIGHT TRAIN EXTRA 4835 NORTH
AND RELEASE OF HAZARDOUS MATERIALS
NEAR PINE BLUFF, ARKANSAS
JUNE 9, 1885

SYNOPSIS

About 1:33 p.m., ¢.d.t. 1/ on June 9, 1985, St. Louis Southwestern Railway Company
(Cotton Belt) freight train Extra 4835 North derailed while passing over a ballast-deck
pile trestle located about 3.3 miles southwest of Pine Bluff, Arkansas. Eighteen of the 4%
derailed carg were loaded tank cars, and 14 of these cars contained regulated hazardous o
toxic chemical commodities; 4 others contained non-regulated flammable petroleum and
liquid plasties produnts. Fire broke out in the wreckage, and smoke and toxic gasses were
released into the atmosphere. Two tank cars which were subjected to intense thermal
exposure exploded but did not roeket. More then 2,800 persons were evacuated from

within a 1-mile radius of the derailment site. Property damage was reported to be more
than $4 million.

The Nationa! Transportation Safety Board determines that the probable causes of
this accident were (1) the failure of the St. Louis Southwestern Railway Company to
destress and adequately anchor the track to retard longitudinal movement at Bridge
272.14 as required by its rules, after disturbing the track in hot weather; and (2) the
excessive speed and consequential heavy braking of Extra 4835 North on a downgrade
approaching the aceident location, which compourided the lengitudinal stresses imposed on
the track structure by heat, Contributing to the accident was the St. Louis Southwestern

Railway's failure to adequately enforce the vpeed restrictions imposed on trains operating
over its Pine Bluff sub-division.

Lessening the severity of the accident were (1) an extraordinarily timely and
effective response by the Cotton Belt and local fire anc police forces attributable to
training and planning previously conducted under the auspices of tie railroad and local
emergency organizations, and (2) the presence o” top-end-bottom shelf couplers, jucketed

insulation and head shielding which absorbed the effecis of impact on tank cars carrying
hazardous materials.

W

INVESTIGATION
The Accident

At 11:45 a.m. on June 9. 1985, northbound St. Louls Southwestern itailway Company
{Cotton Belt) freight train Extra 4835 North consisting of 6 locormotive units, 93 cars, and
a caboose departed dagle Mills, Arkansas, for Pine Biuff, Arkansas, a distance of about
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55 miles. The engineer, fireman, and head brakeman were in the lead locomotive unit; the
fireman, who was fully qualified as an engineer, continiously operated the train after it
left Eagle Miils. An extra brakeman was riding in the fourth locomotive unit, and the
conductor and rear brakeman were in the caboose. This ecrew had operated the rain from
its point of origin at Shreveport, Louisiana.

Abont 20 mudes out of Eagle Mills, Extra 483% North stopped for about 12 minutes in
the passing track at Fordyce, Arkansas, to permit two southbound freight trains to pass.
When Extra 4835 North left Fordyce it was running about 1 heur 20 minutes behind a
preceding rorthbound freight train. A third southbound {reight train was passed about 20
minutes after Extra 4835 North left Fordyce.

At a point ebout 5 miles south of Pine Bluff and 1.9 miles south of Bridge 272.14,
Extra 4835 North began descending a 1.7-mile yrade with an average falling gradient of
0.74 percent northbound. At the time the train was moving at 54 mph and the throttle
was in the eighth (full throttle) pesition with the brakes released. After the locomotive
started down the grade, the fireman initiated a minimum 6-pounds reduction of train
brakepipe pressure to apply the train brakes tc prevent acceleration and slack action
within the train. He followed this by making progressive one-position throttle reductions
for the same purpose. When the locomotive nearly reached the bottom of the grade, the
fireman incrassed the brakepipe pressure reduction to 10 to i3 pounds. By this time he
had already reduced locomotive power to the fourth (half-throttle) position. As a result
the train wes traveling 49 mph when the locomotive raached the bottom of the grade.

According to the fireman, he ohserved a lateral "kink" in the main track at a point
30 to 40 feet rorth of the south end of Bridge 272.14 when the train's head end was 75 to
100 yards south of the kink. He estimated that both rails were 10 to 12 inches out of
normal alignment to the left {west), and that the kink was 2 to 2 1/2 feet long. The
fireman made a full-service application of the train brakes when he saw the kink, and he

used the radic to alert the conductor that the train would be passing over the irregularity
in the track.

As the locomotive units of Extra 4835 North passed over the kink, they rocked
laterally but did not derail. The first 25 cars in the train also passed safely over the kink.
However, when the locomotive was about 1/4-mile north of Bridge 272.14 and moving at
about 41 mph, the train brakes went into emergency and cars began derailing »t the
bridge. The 26th through the 56th cars from the train's head end derailed at and
immediately scuth of the bridge. As a vesult of the derailment, the wost rail was turned
over north of Bridge 272.14, and this caused the derailment of the 15th through the 25th
head cars which had passed safely over the kink in the track. (3ee figure 1.) Taese 11
cars included 8 loaded tank cars, all but 2 of which were placarded and contained
hazardous chemical acommodities. MNone of these tank cars was punctured or ruptured, and
although a tank car lost some of its cargo of hydrogen peroxide solution through a dome
leak, there was no outbreak of fire with any of these cars. (See figure 2.)

However, fire broke out immediately in the wreclkage of the 31 cars at the south of
the bridge. Two tank cars containing butyl acrylate, a combustiole licnid, were ruptured
and thelr contents ignited. Buening liquid engulfed many derailed cars including an
insulated tunk car loaded with liguid synthetic plastic and an insulated tank car that
contained ethylene cxide, a flammable liquid. 7Two derailed tank cars containing vinyl
chloride, a flammable gas, and two tenk cars containing hydrogen fluoride anhydrous, a
dangerous corrosive chemicsal, were locsted on the perimeter of the tire area. However,
the vinyl chloride cars and the hydrogen fluoride car nearest the fire were jacket
insulated and were not ruptured or punctured in the dereilraent.
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Figure 2.--View facing north showing derailed tank cars that
remained in line with the track north of the general derailment
area at Bridge 272.14. All of these cars had top-and-bottom
shelf couplers, and none of them was ruptured or breached.

Immediately after the derailment, the train's fireman contacted the Cotton Belt
dispatcher by radio to report the deraflment and fire. - At 1:37 p.m., 4 minutes after the
accident occurred, the dispateher reported the fire and its location to the Pine Bluff fire
deportment, and the first fire department units were on-site at 1:39 p.m. Although only a
short distance outside Pine Bluff's city limnits, the accident site was in a sparsely
populated section. The train's fireman was familiar with the jocation and furnished the
dispateher with detailed instructions on the best way to get to the derailment site. These
instructions were relayed to the ¢lty fire department units,

As part ol his train manjifest information, the conductor of Extra 4835 North had
details and instructions on the hazardous commiodities in the tank cars and the conductor
gave these to the fire department's agsistant chief shortly after he arrived at the
derailment site. The instruetions for the tank car containing ethylene oxide recommended
the evacuation of all persons within a 9,000--foot radius of the car. The asyistant fire
~hief decided to postpone attacking the fire snd immediatoly began the recommended
evacuation after determining that the ethylene oxide car was probably in the fire area.
An estimated 2,840 persons were subsequently evacuated from within a l-mile radius of
the derailment aren; most of these persons lived in residential neighborhoods in the
southwest section of Pine Bluff.




Injuriey

There were no Injuries to members of the train crew, responding emergency
personnel forces, or to the public as a result of this aceident.

Damage

Initially, the fire in the wreckage was fueled by liquid butyl acrylate released from
two ruptured tank cars, but it rapidly spread to pelletized synthetic plastie (polyethylene
and polypropylene)} that was spilled from four covered hopper cars, two of which were on
top of the apparently still-intact tank car containing ethylene oxide. Intense fire
impinging on the ethylene oxide car caused it to explode at about 6:40 a.m. on June 10,
about 17 hours after the accident cecurred. Although 8 fireball resulted, the car did not
rocket, probably because it was still under the covered hopper cars. A torch fire burned a
large hole in one of the derailed tank ceps contalning liquid synthetic plastic
(polymethylene polyphylisocyanate). Ultimately, the contents of the car was consumed by
fire which impinged on a second tank car loaded with the same commodity. This car
exploded about 4:30 a.m. on June 11, but it did not rocket.

Burning plastic liquid pooled around the two tank cars containing vinyl chioride, but
unmanned fire department master stream devices were used to play water on these
jacketed fiber glass and rock wool-insulated tank cars to prevent overheating and
econsequent venting of the contenis. Elsewhere, the fire was allowed to burn itself out.

As a result of erushing impacts during the derailment and the post-aceident fires, 20
cars were destroyed and serapped at the accident site; 22 others were damaged, but were
salvaged and returned to their owners. The contents of 31 cars were either totally or
partially lost, but no sericus environmental problem resulted since most of the hazardous
chemical product loss was consumed by fire. There was a congiderable quantity of bulk
caleined alumina (granulated aluminum ore), paint pigment, and unburned plastie pellets
that was discharged from derailed covered hopper cars, but these products posed no
gerious threat to the environment. The effects of fire and explosion were confined to the
accident site, and there was no impact on or damage to residential property in the area.

About 1,600 feet of track and Bridge 272.14, a 127-foct ballast-deck pile trestle,
were destroyed. Damage was estimated as follows:

Train equipmen? $1,415,000
Train lading 1,223,000
Track 200,000
Bridge 272.14 1,500,000

Total $4,338,000

Train Information

At the time of the accident, Extra 4835 North consisted of 6 operative 4-axle
locomotive units, 90 loaded cars, 3 empty cars, and a caboose. The train had a trailing
welght of 10,548 tons and the tonnage per car with operative brake was 112.2. The train
we3 5,871 feet long, and the tofal rated horsepower of the locomotive was 15,500, The
lead locomotive unit was a General Motors model GP38-2, and the trailing units included
another of this type as well as one General Motors model GP35 unit and 3 General
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Electric model B3-30-7 units. The lead unit had a speed indicator, type 28L brake
equipment, and a radio. It did not have operative dynamie biaking capability or an
operative speed recorder. However, the fifth unit had a functioning Pulse Electronics 8-
track event recorder which was designed to revord elapsed time, speed, throttle position,
load amperage, direction of travel, use of the automatic air brake, locomotive brake, and
dynamic braking.

Extra 4835 North originated at Shreveport, Louisiana, and originally consisted of 4
Incomotive units and 60 cars; ag such, the train's average weight per car with operative
brake was 107 tons. Two locomotive units, incluaing the one with the Pulse event
recorder, and 34 cars were added to the train at Esgle Mills, Arkansas. One of the cars
picked up, an empty gondola, was restricted by time table instruction to § maximum speed
of 45 mph. From the start of its trip at Shreveport, Extra 4835 North ‘was designated as a
“K" train - one that contsained hazerdous materials cars. This and the tons per operative
brake calculation were set out in the train data the engineer and conductor l.ad been
provided at Shreveport,

Tank Car Performance

At the time of the accident, Extra 4835 North contanined 26 loaded tank cars which
were placarded as follows:

Tank_Cars
Placard Total Derailed

Dangerous - Flammable Gas

Dangerous ~ Flammable Liquid 13
Dangerous - Combustible Liquid

Dangerons - Corrosive Liquid

Dangerous - Oxidizer

Combustible Liquid

Also deralled were four tank cars loaded with non-regulated combustible liquids. All
18 loaded tank cars that dersiled were equipped with top-and-bottom shelf couplers, and
13 tank cars had thermal insulation. Both derailed flammable gas cars (vinyl chloride) had
jacketed fiber glass and rock wool-insulation that afforded effective thermal proteection,
One of these cars received a coupler strike in the gide (see figure 3) from a covered
hopper car with a conventional Type E coupler; the cther vinyl ehloride car had significant
impact damage, mostly from strikes by wheelsets. These impacts were absorbed by the
jackets and insulation materful, and the shells and heads of the cars were not breached
(see figure 4). Both the ethylene oxide car and a nonplacarded tank car loaded with liquid
plastic were also insulated, but after exposure to intense heat, both cars exploded
17 hours and 39 hours, respectively, after the aceident.

As far as could be determined, none of the derailed tank cars sustained soupler-
inflicted head punctures, and there was no failure of a tank car bottom outlet that
resultec in leakage of product.

Track Information

Beginning at milepost 273.91 and ending at a point 875 feet south of Bridge 272.14,
the single Cotton Belt main track descends a continuous northbound grade 8,600 fast long.
In this distance the drop in elevation is 66.8 feet and the average gradient is about 0.74
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Figure 3.-~Conventional Type E ccupler of a covered hopper car
imbedded in the side of a vinyl chloride tank car. The strike
was absorbed by the outer jacket and insulatior, and there
wes no damage to the tank shell.
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Figure 4.~-Heads of the two jacket-insulated tank cars loaded

with vinyl chloride showing damage from impacts that was
absorbed by the outer jasket and insulation material.

percent. The most severe drop in elevation occurs over a distance of about 4,200 feet
where the gradient varies from 0.989 percent to 1.10 percent, nominally a 1-faot descent
in each 100 linear feet of track. The track is level from the bottom ~f the grade
northward to Bridge 272.14 and 2,500 feet beyond. 'This level section is straizht except
for a 503-foot right-hand 1%' curve northbound that is exited at a point 780 feet south of
Bridge 272,14,

The accident occurred in a 0.8-mile section of track between mileposts 271.5 and
272.3 that was construeted of 112-pound continuous welded rail (CWR) iaid in 1967. This
rail had been rolled in 1949 and used thereafter as jointed rail in standard 39-foot kangths.
Before being installed at the accldent site, the rail had besn end-cropped and plant welded
to continuous to quarter-mile lengths. It was programmed for replacement wit': 136~
pourd CWR in August 1985, and the new rail was already on the right-of-way for this
purpcse. There were sections of 136-pound CWR on both sides of the 112-pound section;
the section to the south was laid in 1981, and that to the north in 1974,

The 112-pound CWR section was laid on € 3/4- by 1l-ineh double-shouidered tie
plates atop 7- hy 9-inch by 9-foot treated crossties laid in good quality crushed stone
ballast. Tie eribs were fully compacted and the shoulder ballast ses:tions extended about
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12 inches beyond the crosstie ends with a 1.5:1 slope. The track was maintained to meet
Fede. a1 Raliroad Admiristration (FRA) Class 5 standards. 2/

In the undamuged section of tanguat track south of the derailment area, there
appeared t. be no set spiking pattern, although most tieplates had two rail-holding spikes.
Some tieplates had cne or two plate-holding spikes, but many had none. Two tieplates
were missing in the 400 feet of track immediately south of the derailment ares. In this
seation ties were spaced on 19-inch centers, and there were 47 rail anchors to retard
northward rail movement per 1190 ties; 25 were applied to the west rail and 22 were
applied to the east rail. (See figure 5.) Abcut 40 percent of these anchors were not
bearing against ties. (See figure 6.) Fresh rub murks made by spike heads on the base of
the rail indicated the rails had moved 3 to 4 inches northward. (See figure 7.)

Cotton Belt standards at the t*ime the 112-pound CWR was instsalled called for box
anchoring 3/ every third tie, thus providing 33 anchors per 100 ties to retard movement in
each direction on each rail. The standard in effect at the time of the accident required
box anchoringt of every second tie. The 136-pound CWR sections on each side of the
112-pound CWR section were anchored according to this latest standard. (See appendix

E.)

Cotton Belt maintenance of way rules require that anchors will conform in number
and distribution to the preseribed standerd; that anchors must be set to bear against ties
and, when necessary, anchorz must be reset to maintain solid bearing to prevent rail
movement. In addition, out-of-face 4/ raising of CWR track can only be done at the
same or lower temperature then that prevailing at the time the rail was laid. (See
appendix E.) Cotton Belt maintenance of way supervisors were unsble to locate any
record of the tempereture at the time the 112-pound CWR section was laid in 1967,
However, they did report that the section was included in a mechanized tie renewal
program on September 29, 1983, and that an average of slightly more than one of every
three ties was replaced at the time. According to National Weather Serviee records,
temperatures at Pine Bluff on the day the ties were replaced ranged from a low of 54° F

to a high of 83°F.

After the tie renewal program, the 112-pound CWR section was machine surfaced in
February 1984 and again in February 1985. According to the Cotton Belt's district
maintenance of way manager, this section wes the location of "ehronic" and recurring
alignment and surface irregularities that required repeated attention. On May 7, 1985, a
maintenance gang cut both rails near milepost 271.8 about 1/3 mile north of Bridge
272.14. A 4 1/2-inch section wes removed fror the east rail, and a 8 1/2-inch section was
cut out of the west rail. Before the cuts were made, the anchors were removed to
destress the track for 2 distance of about 700 feet in both directions from the location of
the cut. After the rails were aliowed to expand and close the gaps, they were rejoined by
field welding and the anchors were then reset to the every-other-tie box anchoring
pattern. {See figure 8.) Between May 7 and June 9, 1985, the track was destressed at four

other locations within 2 miles of Bridge 272.14.

2/ "Classes of Track," 48 CFR Part 213.9, establishes six track classifications, identified
as Classes 1 through 8, and preseribes physical standards, minimum maintenance
requirements, and maximum permissible operating speeds for each classification. The
maximum permissible speeds for Class 5 track were 80 mph for freight trains and 90 mph
for passenger traing. Over the objections of the Safety Board, FRA in 1982 eliminated all
requiremaents for restraint of longitudinal rail movement from these track standards.

3/ Box anchoring is the practice of setting rail anchors to bear against both sides of a tie
to retard rail movement in both direotions.

4/ Out-of-face trackwork is work that proceeds completely and continuousiy over a given
pileae of track as distinguished from work at disconnected points only.
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Figure 5.--The main track at Bridge 272.29 facing north toward
the derailment area. Note the irregular distribution of rail anchors that
was typical of the 112-pound CWR section approaching the aceident
location from the south.
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Figure 6.--East rall of the 112-pound CWR section south of the derailment site
showing the lack of a raeil-holding spike on the gauge side of the tieplate.
Only one anchor is bearing sgainst the tie and there is a rub mark on the base
of the rail where it moved to the left (north) under this anchor. Positions of
the archors in refation to the tie may have been reversed befcre the accident.

Figure 7.~~Fresh rub mark on the base of the east reil 330 feet
south of the derailment site caused by the rail moving to the left
(north) under the spike head,
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ng the field weld marking the location where the
west rail was cut on May 7, 1085, Every second tie has bean box
anchored. Nev' 1.)6-pound rail {o replace the existing 112-pound
CWR Is laying on the tie ends ready to be installed.
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The day after the cut was made near milepost 271.8, the district mansager had the
maintenance gang replace some ties in the track on Bridge 2Y2.14 because he noticed the
ties were rounded op the boitom and might be the cause of the misaligninent problems at
that locatiorn.

On May 31, 1985, the district manager instructed the foreman of a surfacing gang to
work on the track on Bridge 272.14, According to the foroman, the track was in proper
alignment but there was a low spot about 15 teet long in the track. On inspection the
foreman found no evidence that the low spot was caused by bailast stone leaking through
the bridge floor. The surfacing gang worked on the track early on the morning of June 4,
1985, when the temperature ranged from 82° to 85°F. A tamper was used to rajse the
west rail about 2 1/2 inches and the east rail about 1 inch at the low spot. According to
the foreman, he tamped the lifted section three times to make certain the ballast was
solid under the track. A ballast regulator was then used to dress the ballast. The work
was completed by 9 a.m. when the foreman pPlaced a 25 mph slow order on that section.
No rail anchors were added or reset after the work was completed.

On June 5, 1985, the district manager inspected the track at Bridge 272.14 and
found it properly aligned and level. The next day he had the slow order raised to 40 mph.
Al 9:30 a.m. on Jure 7 the track inspector assigned to the territory passed over the
location on a motorear while making his regular semi-weekly inspection. He reported that
the alignment, surface, and ballast appeared to be "perfect, okey for maximum speed."
On the strength oi .nis report the slow order was remover that morning.

In the 112-pound CWR section between mileposts 271.5 and 272.3 there were four
pile trestles of the ballast deck type with a timber deck or floor supporting a ballast
section on which the track is laid. The ballast section is held in place by retaining timbers
on each side, and the opening betwean these timbers is 14 feet wide. All four trestles
were in a continuous fangent. From south to north, the first of these trestles was Bridge
272.29 and it was 98 feet long. The second trestle, Bridge 272.14, was located 670 feet
north of Bridge 272.29. I was 127 feet long, had a maximum height of 16 feet, and had
been completely renewed on June 25, 1854, Bridge 271.88, the third trestle from the
south, was 187 feet Jong and was located 1,093 feet north of Bridge 272.14. This trestle
marked the northernmost limit of the derailment area; neither it nor Bridge 272.29 was
damaged in the derailmeant.

Meteorological Information

At the time of the accident, the weather was cloar, calm, and dry with vigibility of
10 miles. The report of surface weather observations at the National Weather Service
station at Pine Bluff gives the following readings for June 9, 1985;
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Hour
(e.d.t.)

0540
0649
0750
0850
0950
1050
1159
1250
1350
1550
1749
1950
2150
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Temperature
(in degrees Fahrenheit)

Dew Point

71*
72
76
81
$
89
a0
92
23
95 *
95
89
84

*Low and high readings for the day.

Iow and high temp
at Pine Bluff as follows:

Date

June 1
June 2
June 3
Junsa 4
Jdune 5
June 6
June 7
June 8
June 10

Method of Operation

T, T W

The acecidert occurred on the Pine Bluff
The division offices are
dispatchers,

Division.
superintendent,
headquartered there.
Texarkana, Arkansas.

supervision of a trainmaster
midway between Pine WMuff

Trains are operated over
of a Centralized Traffic Contro
air brake, train hendling,
In addition
recording graph to track
indicated that southbound freight trai
and 11:43 on the morning of June 9.
passed the aceident location at
restrioted to a maximum speed
the three southbound traing repo

dispatchers,

the move

Low

76°-0556
74%-0540
74°-0548
75°-0551
74°-0540
76°-1750
70°-0540
69°-0548
75°-0550

the Pine Bluff sub-div
1 system (CTC); timet
and operating rules; and radio-tran
to the model board of the
menit of trains by
ns passed over the acoident lo

Subsequently, a 6,523
about 12:30 p.r.,
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at Pine Bluff; the
rcad foreman of engines,

The Pine Bluff sub-division extends 1
Train operations over
who is headquarte
and Texarkana.

High

98°-1452
93°-1.654
92°-1550
95°-1651
92°-1349
88°-15350
89°-1250
90°-1651
93°~1350

islon by autometic wa
able and bulletin order

and other

88
58
67
65
69
71
69
0
70
69
70
72
74

erature readings for preceding and succeeding days were recorde

sub-divisiun of the Cotton Belt's Pine Bluff
superintendent, assistant
supervisors are
94 miles from Pine Bluff to
the sub-division are under the immediate
red at Camden, Arkansas, which is roughly

time and location.

As with Extra 483
of 45 mph. Neither the crew of thi
rted any unusual ¢

-ton northtound freight train
S North, this train was

8 traln nor the erews of
onditions at Bridge 272.14.

y-side signals
instructions;
smitted instructions from the
TC machine, dispatchers use a
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The maximum authorized speed for all trains on the Pine Bluff sub-division was
70 mph according to the timetable in ¢ffect at the time of the aceiaent. However, there
was no location between Eagle Mills and Pine Bluf(f where ithat speed was permitted.
Batween mileposts 272.3 and 286.4 the maximum aliowable speed was 85 mph, elsewhere
it was 60 mph o less. Between mileposts £86.4 and 2£7.4, the timetable restricted speed
to 40 mph. North of the accident location, between mileposts 271.3 and 289.1, the
maximum sllowable speed was 50 mph, and beyond milepost 284.1, approsching the Pine
Bluff yerds, the spoed was restricted to 20 mph. There was a temporary slow order of
25 inph in effect between mileposts 285.2 and 284.0 scuth of the accident. location. 5/

The timetable stipulated a 55 mph resteiction for trains handling hazardous
commodities and/or empty cars; those trains handling certain empty gondola ur flat cars
were restricted to 45 mph. There was also 8 timetable restriction limiting the maximum
weight of trains to 11,000 tons except for unit trains., (See appendix C.) Rule 33 of
Cotton Belt's Air Brake Rules and Reguilations stipulated a 5-mph maitimum speed for
traing weighing more than 80 tons per car with operative brake. (See appendix D.)

During 1983, the most recent year for which data was available, an aggregate of

28.2 million gross tons uf freight train traffic was moved over the single main track at the

accident location. This was about equally divided between nortitbound and southbound

;nfsvsemrant. An average of 15 trains were operated daily over the accident location in
085,

According to the trainmaster headquartered at Carnden, he routinely made surprise
efficiency checks of trains enroute, and he had a radar gun for making speed checks, The
trainmaster was required to make a speeific number of efficiency checks and to render a
monthly accounting of his checks to the division superintendent. However, he was given
the freedom to decide what types of checks he made. According to the trainmaster, he
was only reguired to ride two local freight trains monthly, He did not often ride the
through freight trains. However, he stated that the road foremen of engines rode with the
through freight crews on a regular basis.

The trainmaster nominally worked a daylight tour of duty and had every other
weekend off. He did not have an assistant or a counterpsart 8t night, and there was no one
to assume his duties when he was off. According to the trainmaster, he was on vacation
on the day of the accident.

Crewmember Information

The crew of Extra 4335 North consistrd of a conductor, engineer, fireman, and threa
brakemen. All were qualified under Cotton Belt rules without restrictions. At the timo
of the accident, the erew had been on continuous duty for 9 hours, 18 minutes. All the
train crewmembers had been off duty for more than 24 hours prior to reporting for duty
oi the day of the accident. (See appendix B.)

The engineer's service record indicated that he had besen cited, but pot diseiplined,
three tiines between 1880 and 1983 for efficiency test failures. Additioneily, on June #2,
1984, the trainmaster at Camden, Arkansas, had raduer-checked a 45-mph train being
operated by the engineer at a speed of 58 mph., The engineer was suspended for 30 days
for this violation, although the Cotton Belt later reduced this discipline to demerits

§/ Compliance with timetable speed restrictions and tamporary stow orders requires that
the entire treain be drawn threugh the alfected section at or below the stipulated speed,
Since Extra 48356 North was more than a mile long, it would have to maintain that speed
for about 1.3 miles here to be I~ cornpliance.
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without loss of pay on a lenieney basis., The engineer was diseharged follpwing the
derailrient of Extra 4835 North, bui was restored to his job with full rights and seniority

after 0 daye. The fireman was also discharged, but he was restored to duty after
36 days.

The conductor and three brakemen wepe given short suspensions without pay after
the dercilment of Extra 4835 North. The rear brakeman, who had been previously
suspended for 30 days as a result of the sarre June 22, 1984, speed violation eited in the

case of tne engineer, was suspended for 10 deys following the June 9, 1985 derailment.
(See appendix B.)

About 4 hours efter the accident, urine samples were obtalned from all the train
crewmembars at a Pine Bluff eliniec under the suporvision of a doctor. Toxicologieal
reports furnished by the laboratory indicated negative test results for ethanol,
cannabinoids, cocaine, barbiturates, amphetamines, and other drugs for all the samples.

Response to the Emergeney

The Coiton Belt dispatcher reported the acecident and its approximate location to
the Pine Bluff Fire Dopartment which dispatched three engine companies and & ladder
company 4 minutes after the aceident oceurred. More or less simmultarously, three
Jefferson County volunteer fire departments also responded, and a fourth Pine Bluff
engine company was dispatched about 5 minutes after the accident. In all, 32 Pine Bluff
firemen and mimerous county volunteer firemen reeched the scene. A mutual aid
agreement betyreen Jefferson County and Pine Bluff was in ef{fect, and there were no
Jurisdictional confliets.

While enroute to the derailment with the first responding fire units, the Pine Bluff
assistant fire chief had the fire department dispatcher contact the Cotton Belt dispatcher
for information on the hazardous commodities in the train and the recommended
procedures to deai with them. The Cotton Belt dispatcher retrieved this information from

a computer, and the date was relayed to the assistent fire chief as he and his first units
reached the derailiment site,

Shortly after arriving &t the site, the assistant fire chief encountered the train'
conductor who gave him the frain manifest data which eonfirmed the information the
agsistant fire chief received over the radio. The firemen also had access to the 1984
edition of the iU.S. Depariment of 'I'ransport?tion )(DO’I') emergency response g‘uidebooift
and the Association of American Railroads AAR) publication, Emergency Handling o
Hazardous Materials in_Surface Transportation, which was on hoard %Ih“e ?irstjm
department vehicle to reach the derallment ares.

After receiving the train manifest data from the conductor, the assistant fire chief
decided that the fire was too dangerous to attack, and he ordered his responding units to
points at least 3,000 {eet away from the fire ares. Some units were dispatched over the
various roads leading into the area to sot up roadblocks and to instruet nearby residents to
avacuate their homes. Pine Pluff Policae Department and Jefferson County Sherift's
Department units cordaned off the area and denied access to all persons not involved In
the response effort. The derallment area was sealed off so quickly that t.e Cotton Balt

superintendent was stopped twice ut roadblocks while enroute to the deratlment less than
30 minutes after jt happ-ened.
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Coordination of the response effort was assumed by the director of the Jefferson
sounty Office of Emergency Services who set up a command post about & mile from the
derailment site. At 3 p.m. he ordered the evacuaticn of all persons within a 1-mile radius
of the derailment site. The Governor of Arkensas declared an emergency and placed the
Arkansas National GGuard on a standby basis. Arkansas State Police assisted the city and
county police in carrying out the evacuation order which was completed about an hour
arter the order was issued. An estimated 2,840 persons left their homes and businesses.
Soume went to the homes of friends and relatives outside the evacuated aren; others were
accommodated at the Salvation Army shelter in Pine Bluff which had ample feeding

facilities.

Throughout the emergency, the local forces wore assisted by railroad and chemical
company hazardous materials experts who regularly surveyed the situation from tiie air.
After the second and last tank car explosion early on the morning of June 11, the fire
diminished and it was decided that firemen should re-enter the area and set up unmanned
hoses to cool the vinyl chloride tank cars. This was accomplished by applying water to the
cars at the rate of 400 gallons per minute for 5 hours and subsequently at 250 gallons per
minute for 35 hours. After the fire was suppressed and the various hazardous
commodities were transferred or otherwise removed safely from the area, the emergenecy
was terminated at 2:12 p.m. on June 15.

: On May 22-23, 1984, the Bureau of Explosives of the Association of American
Railroads (AAR) and the Jefferson Ccunty Office of Emergency Services jointly
conducted four 4-hour hazardous materials handling training courses for Pine Bluff area
emergency personnel at Pine Bluff. Cosponsors of the program included the Arkansas
State Office of Emergencsy Services, the Arkansas Pire Academy, the Arkansas Law
Enforcement Training Academy, and Pine Rluff and Jefferson County fire and police
departments. Topics in the course included tank car charascteristics and hazardous
materials identification and handling in derailments. Every agency that responded to the
June 8, 1985, derailment, including the Cotton Belt, had personnel et the accident site
who had attended this course. '

According to the coordinator of the response effort, the training resulted in every
agency understanding its responsibilities in the effort, as well as the responsibilities
incumbent on the other agencies. He stated thet he recognized the effect of the training
in the ways personnel conducted thelr activities. Additionally, the coordinator stated that
the training contributed significantly to the smoothness and the lack of confusion in the
response to the emergency.

Tests and Research

The Bareo speed indicator of the lead locomotive unit of Extra 4835 North was
calibrated for accuracy and found to indicate actual speeds at settings of 1 mph through
40 mph. At accual speed of 80 mph the indicator gave a reading or 78 mph. On this basis,
ft wus estimated that at 60 mph the indicator would give a reading ~f 59 mph. Proper
sllowance for wheel diametar was made in this testing.

The Pulse event recorder was tested following the accident to verify the readout
information it yielded. Except for the automatic air brake recording function, which was
pot found to be reliable, ell systems functioned properly. Subsequently, a physical
verification of the accuraey of the speed recording function was performed by radar
monitoring a running test of the locomotive unit at speeds of 45 to 60 mph. 'This
sonfirmed that the speed recording function was ace.urate in that speed range.
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Examination of the event recorder readout indicated that Extra 4835 North was
operated in excess of its meximum authorized speed of 45 mph at the following loeations
between Eagle Mills and the accident location:

Milepost Locations Mileage Maximum Speed Attaineq

315.3 to 311.5 3.8 55

306.0 to 301.1 4.9 59

299.8 to 293.7 6.1 59

282.0 to 272.0 10.0 54
Total distance 24,8 miles

In addition, the printout indicated that Extra 4835 North was operated at speeds of
30 to 35 mph threugh the temporary 25 mph slow order between mileposts 285.2 and 285.0

and was accelerated from 44 to 47 inph in the 40 mph timetable speed restriction between
mileposts 287.4 and 286.4.

Calculations of the theoretical Kinetic energy of Extra 4835 Nor, as it began
-lescending the grade at mileposts 273, d that the energy which would have to
be dissipated to stop the train from 34 mph would be 44 percent greater than the energy
to be dissipated from 45 mph. At the hottom of the grade, the kinetic energy at 50 mph
would have been 56 percont greater than the kinetice energy at & speed of 40 mph.

ANALYSIS

Operation of the Train

From the time it left Shreveport, Extry 4835 North contained carg loaded with
hazardous commodities; as such, it was c}assified as a "K" train and was restricted to a
maximum speed of 55 mph. The weight of the trgin always exceeded 80 tons per car with
operative brake and, as a result, its speed was further restricted by the timetable to a
maximum of 45 mph. These speed restrictions were plainly set forth in the trafn manifest
data furnished to the conductor and engineer at Shreveport. he erewmembers
acknowledged that they were aware they were restrictad to 45 mph before they departed
for Pine Bluff.

After leaving Eagle Mills, the tonnage of Extra 4835 North was only slightly less
than the maximum 11,000 tons permitted for trains of mixed freight, and since 31 of the
34 cars the train pieked up were loaded cars, the average weight per car with operative
brake had inereased from 107 to 112 tons. ‘This was 40 cercent greater than the 80-ton
threshold for the 45 mph speed restriction. Nevertheless, an event recorder on one of the
locomotive units indicated that the train was operated at speeds in excess of those
permitted by the timetable and a slow orcer for 27 of the 55 miles between Fagle Mills
and the aceldent location at Bridge 272.14. On two oceasions the train's speed reached an
indicated 59 mph--14 mph faster than that permitted.

One hour 48 minu. oy elapsed between the time that Extra 4835 North began moving
at Eagle Mills and the time it derailed at Bridge 272.14. During this time, the train
traveled 55.26 miles. However, the event recorder indicated tha: Txtra 4836 WNorth
stopped at Fordyce for 12 minutes. Hence, the actusl time the train was in motion was
1 hour 38 minutes, and its average speed while moving was 34.6 mph. The delny at
Fordyce and the tr was corroborated by the train graph in the
dispatcher's office. oubt that the event recorder's speed readout
gives an aceurate | train was handled. Moreover, considering the
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relatively long times required to twice accelerate a heavy train from a standing start and
to stop it once, the Safety Board believes that so high an average speed performance
coiild only be achieved by consistently violating the speed restrictions.

Yet another fair demonstration of the handling of Extra 4835 North enroute to the
aceident site is the fact that it gained 17 ininutes on the preceding train in the 35 miles
between Fordyce and Bridge 272.14 despite the fact thai it had 40 percent more tonnage
in tow than that of the train akead. This train was also restricted to 45 mph, and the
Safety Board believes that the difference in the performance of the two trains can be
attributed to the mannér in which their respective crews observed the restrictions. It
myy also have a bearing on the fact that the first train got safely across Bridge 272.14,
whereas Extra 4835 North did not.
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Condition of the Track
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According to the Cotton Belt's distriet manager of track maintenance, the section
of 112-pound CWR Detween mileposts 271.5 and 272.3 was & chronie source of surface and
aligriment problems and wes shortly due {o be replaced with heavier and newer welded rail
which was already on the scene. When this replacement was made, the current Cotton
Belt standard of box anchoring every other tie to prevent longitudinal rail movement
would, no doubt, be employed. This probably would have soived the recurrent track
irregularities in this section, However, in the meantime only temporary and inadequate
stop-gap measures were employed.

Following the cuttirg and rewelding of the 112-pound CWR section near milepost
271.8 on May 7, 1985, the maintenance gang box anchored every second tie to a point
about Y00 feet south of where the rail cuts had been macle. The rail anchors were reset so
that they were bearing properly against the ties. Hence, this part of the 112-pound CWR
section was restrained against movement as provided for by the Cotton Belt's current
anchoring standarcs. However, the epproximately 1,940 feet of 112-pound CWR
remaining to the south through Bridge 272.14 to the 136-pound CWR section beginning at
milepost 272.3 was not destressed at the time the rail cut was made. The number of
anchors In this section was considerably less than what was called for under the old
Cotton Belt standard of box anehoring every third tie. Moreover, as many as 40 percent
of the anchors that were still in place were not bearing against ties as required. Hence,
the rail in the 1,940-foot section was only somewhat restrained against movement and not
nearly so much so as were the sections of rail abutting to it on both ends.
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Ralatively high midday icmperatures were commonplace in the accident area in the
late spring and early summer with the mercury typically rising rapidly after sunrise. The
weather pattern Juring the 8 days preceding the accident was relatively static with
temperatures rising from early morning lows in the low to mid-70'%s to highs in the 88° to
98° range by vcarly afterncon. On the day of the accident, the temperature rose 21°to 22°
between 5:40 a.m. and the time of the accident. It was a clear day, and the temperature

of the rail normally would have been 35 to 5V degrees higher than the ambient
temperature.

The Jongitudinal expansion or contraction of unrestrained steel rail is expressed in
the following formula: L=0.0000065/\t. On the basis of this formula, 1 mile of
unrestrained rail would move 41 Inches as & result of a temperature change of

100°F. 6/ With an increase in ambient temperature of 21 to 22 degrees and rail

6/ Wiillam W. Hay, Railroad Engineering, Sscond Edition, 1882, /AL equals the change in

rail length, and/\ reflects the change in rail temperature. The number 0.0000065 is the
coefficient of expansion,
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temperature 35° to 50° in excess of ambient temperature, longitudinal movement in a
1,940-foot section of unrestrained rail would be between 8-1/2 und 11 inches. With greater
restraint against movement provided by more effective anchering in the abutting rails
sections, the rail in the 1,840-foot secetion would move or run from each end toward the
middle. Any misslignment caused by the rail expansion and running would tend to occur
within the 1,940-foot section, most likely at a point where the track had been recently
disturbed and was not so firmly imbedded in the ballast.

“he location on Bridge 272.14 where ties had been replaced on May 8 and where the
track had been raised and tamped on June 4 was approximately 850 feet north of the scuth
end of the 112-pound CWR seetion at milepost 272.3 and sbeut 1,090 feet south of the
southernmost point where anchors were reset following the rail cutting on May 7. The
Safety Board believes that this location was highly vulnerable to misalignment caused by
excessive stresses irmposed by rail expansion and/or train movement, and that it was
imperative that the rails be properiy restrained by uichoring at the time the track was
disturbed. Between June 4 ¢nd the scheduled replacement of the 112-pound CWR, the
normal c¢limate for this part of Arkansas would be hot and sunny days with significant
temperature variations between early morning lows and midday highs. The distriet
maintenance of way manager uiderstood the stresses that would result from the
temperature variations and the consequent necessity to properly restrain the rail against
movement. However, he failed to order the track anchored in acrardance with the Cotton
Belt's current standard after having the track disturbed by raising it at Bridge 272.14.

Train-Generated Forces on the Track

When the 6,523~ton freight train preceding Extra 4835 North descended the 1.7-mile
grade and reached Bridge 272.14 at about 12:30 p.m., it imposed severe stresses on the
track and probably resulted in some movement of the rails that were already under
considerable stress from a temperature rise. However, {f any misalignment of the track
resulted, it appsrently was not great enough to be noticed by the train erewmembers.

The excessive speed of Extra 4835 MNorth while on the descending grade approaching
the accident site wouid have necessitated an increase in the amount of braking force
neaded to dissipate the kinetie energy in vrder to slow the train to prescribed operating
speed within a given distance. Also, increased braking was needed to overcome the train's
tendency to accelerate on the descending grade due to gtravity. The braking force applied
to the train would exert longitudinal forces to the rails which would tend to push the ralls
ahead of the train.

As Extre 4835 North reached the bottom of the grade and entered the 112-pound
CW R section, the rail was moving or running ahead of it. This was indicated by the marks
made on the base c¢f the rafl as it moved northward under the spike heads. Although it
was a clear day and the train was moving on straight track, the fireman did not see the
lateral kink in the track until he was only 75 to 100 yards away from it. This was probably
because the track did not go out of alignment until the train reached that point. The
Safety Board believes that so great an irregularity in the track would have been easily
seen from a much greater distance had It occurred earlier. Unable to absorb tha added
stress caused by the ralis running ahead of the train, the track buckled out where it had
been disturbed and the ballast was least able to hold it in lne.

The Safety Board's investigation of the derailment of Amtrak passenger train
No. 169 at Philadeiphia, Pennsylvania, on June 8, 1984 also revealed the tendency of
poorly restrained rail to run ahead of a moving train and to buekle out where it had been
recently disturbed. In thiu instance, a relatively short section of unresirained rail was
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abutted on both ends by adequately restrained rail, and a train had reeently passed over
the track without the train crew observing any geometric irregularity in the track.

Because of the typically undulating profile of the Pine Bluff sub-division, long trains
are frequently in an uphill-downhill situition and train brake applications with variations
or shrottle position are used to prevent slack sction in such situetions. Because of the
need to avoid slack action and tne use of power or "streteh" braking to do so, northbound
trgins approaching Bridge 272.14 would commonly generate great stresses on the track.
The potential for track misalignment problems was great here. This made it all the more
impaerative that the track be properly restrained to prevent rail movement and that train
crews operate their trains in compliance with their authorized speeds.

Crewmember Performance and Rules Enforcement

The investigators did not find any evidence that the crewmembers of Extra 4835
North were fatigued, impaired, or inattentive while they were enroute from Shreveport to
the accident site. The fireman's gkiliful handling of throttle and train brakes to control
slack action as the train descended the grade toward Bridge 272.14 indicated he was
experienced and well-qualified in the handling of heavy trains. The Bafety Board believes,
however, that he was well aware that he had bean continuously viclating the train's
maximum authorize:d speed. This should have been obvious, as well, to the other five
crewmembers particularly the engineer who was directly responsible for the safe
operation of the train and for superv.sing the fireman's actions. Since the engineer was on
the lead locomotive unit, he was in a position to monitor the speed indicator. The Safety
Board believes that an experienced engineer would know that his train was running 1/3
faster than was permitted even if he did not have access to a functioning speed indicator.
Moreover, the engineer's past performance supports the conclusion that he probably
approved of the manner in which the fireman operated the train,

Although the engineer served a 30-day suspension in 1984 after the Camden
trainmaster rodar-checked his 45-mph train at a speed of 58 mph, the discipline
apparently failed to motivate him to be more responsive to speed restrictions. Su~h
indiffererce to speed restrictions on the part of some engineers and the trainmen who
work with them may be relatively commonplace and has repeatedly resulted in serious
train accidents with attendant peril to the publie. In the recent past, the Safety Board
has investigated a number of train accidents involving " the release of hazardous
commodities in which speed restrietions and other operating ruies were violated.
Moreover, the engineers involved in these acridents apparently were not convinced that
the restrictions were necessary and, in any event, they were not motivated to obey tha
rulebooks and timetables. Management provided only part-time rules enforcement efforts
by an inadequate supervisory staff, an inconsistent policy of rules enforcement and
discipline, and a tendency toward leniency which mitigated the effect of discipline. These
factors were also apparent in the Safety Board's investigation of this accident. The
principal rules enforcer on the Pine Bluff sub division worked days, was off every other
weekend, and had no assistant or counterpart to perform his duties when he was off.
Train crews certainly understood this situation. Indeed, the trainmaster was on vacation
~when the accident oecurred. Moreover, the trainmaster was principally concerned with
riding the local frejght trains in order to expedite their movement.

The dispatcher's train graph showed that Extra 4835 North was moving signifioently
faster than the 45-mph train preceding it; the emphasis on expediting train movement,
which is not uncommon in the competitive environment in which most railroads operate,
may have lent itself on the Pine Bluff Division to a tendency to be permissive and lenient
with engineers who can "get over the road" in short tiime, even it means they violate rules
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and restrictions in the process. The dispatcher's train graph showed that Extra 4835 North
was moving significantly faster than the 45-mph train that was preceding it, and an
experienced dispatcher could be expected to anticipate the normal progress of any train
moving across the territory he supervised. Under the circumstances, the dispatcher
shoukl have known that Extra 4835 North was running at excessive speed. Nevertheless,
the dispatcher did not contact the crew to inguire what speed they were making.

Even when an efficiency check and this accident revealed that speed restrictions
were significantly violated, management's disciplinary policy was seemingly inconsistent
and overly-lenient. The engineer was discharged after the accident, but he was quiekly
re-instated although he had been suspended for an almost identical violation less than a
year before. Not long after the engineer was reinstated, the discipline for his earlier
offense was nullified altogether. In the case of the rear brakeman, he was suspended for
10 days although, he too, had been suspended 30 days for the identical violation less than a
year previous. The Safety Board is convinced that employees who &re prone to violate
rules will not be deterred from doing so unlecs they can expect to be cited for violations

and will receive appropriate progressively severe and meaningful disciplinary action as a
result.

This was the second major train derailment resulting in the release of hazardous
commodities on the Pine Bluff sub-division in recent years. On March 29, 1978 a Cotton

Belt "K" train enroute from Shreveport to Pine Bluff turned over a reil in a curve at

. Lewisville, Arkansas and derailed the 4 locomotive units and 43 cars. The head of a non-

insulated tunk car carrying vinyl chloride was punctured, the chemical ignited, and
buildings within 1,500 feet of the car were destroyed or damaged. About 1,700 persons
were evacuated and property damaged exceeded $2 million. The Safety Board's
investigation determined that the train was roving about 35 mph through a 10 mph
restriction, and the Safety Board held that the probable cause of the accident was the
train crew's failure to comply with the speed restrietion. 7/

On Mey 31, 1982, 30 cars of a Scaboard Coast Line Railroad freight train derailed at
Colonial Heights, Virginia. 8/ Threz derailed tank cars containing hazardous commodities
ignited and the ensuing fire destroyed them and 10 other cars. Twelve fireman and a
State emergency official collapsed due to heat exhaustion while fighting the fire. A
nearby school was evacuated snd the area was cordoned off to prevent public access
during the emergency. The damage exceeded $1.2 million.

The Safety Board's investigation of the Colonial Heights derailment determined that
the train was moving 64 mph when it derailed, although the maximum authorized speed
was 50 mph. Moreover, the engineer had been repeatedly held responsible for past
accidents resulting from his violation of rules and instructions. On two occasions he had
veen discharged and later reinstated on a leniency basis; otherwise, disciplinary action
consisted of demerits on the engineer's record without suspension or loss of earnings.

As a vesult of a 43-car derailment of an Illinois Central Gulf Railroad freight train
at Livingston, Louisiana on September 28, 1982, 8/ 20 of 34 derailed tank cars containing
hazardous commodities were punctured or breached. Fires broke out which ultimately

7/ Railroad Accident Report -~ "St. Louis Southwestern Railway Freight Train
Derajiment and Rupture of Vinyl Chloride Tank Car, Lewisville, Arkansas, March %9,
1978% (NTSB/RAR-78/8).

8/ Railroad Accident Report--"Derailment of Seaboard Coast Line Railroad 'Train
No. 120 at Colonial Heights, Virginia, Meay 31, 1982 (NTSB/RAR-83/04).

8/ Railroad Accident Report--"Derailment of Illinois Central Gulf Railroad Freight Train

Extra 9628 East (GS-2-28) and Release of Hazardous Materials at Livingston, ..uisiana,
September 28, 1982" (MTSB/RAR-83/05).
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resulted in thermally-induced explosions of two tank cars that had not been breached in
the devailment. About 3,000 persons living within 5 miles of the derailment site wore
evacuated for up to & weeks. A main highwey was blocked and all business acetivity in the
city was interrupted during that period. Many residential and commercial buildings were
destroyed or severely damaged. More than 200,000 gallons of toxiec chemicals were
absorbed into the ground requiring massive excavation and long-distance hauiage to dqump
sites. The camage exceeded $50 inillion.

At the time the Livingston derallment occurred, the train was moving at about
45 mph where the speed was restricted to 35 mph and was operated by an unauthorized
and unqualified person. The engineer was on the locomotive but was impaired by aleohol.
The investigation also revealed that, prior to turning over ccntrol of the train, the
engineer had operated it at excessive speeds, and also that he had continuously violated
speed restrictions during his previous trip. In his 10 years of service, the engineer had
been repeatedly cited for rules violations aind for fallure to observe speed restrictions. He
had been discharged twice and reinstated on a leniency basis, and had been suspended on
six other occasions. As a result of its investigaticn, the Safety Board was convinced that
the disciplinery action was insufficient to induce the engineer to obey the rules and
restrictions.

Considering the financial and human impact of these accidents, the Safety Board
finds it dismaying that railroads heavily involved in the trangportation of hazardous
commodities would not adopt the most stringent measures necessary to insure that their
trains are operated in accordance with speed retrictions, This is particularly so in the
case of the Cotton Belt, which is one of the principal haulers of tank cars loaded with
hazardous commodities, and which had earlier experienced a serious accident involving
them and train overspeed. In the intervening years, serious accidents of a similar nature
elsewhere should have emphasized to Cotton Belt management the critical importance of
train crew compliance with speed resirictions. The Cotton Belt must impart to its train
service employees and line supervisors the understanding that violations will not be
tolerated. Moreover, this understanding must be underwritten by a most comprehensive
enforcement program. Proper regard for the public safety requires nothing less.

Tank Car Performance

Although this aceident resulted in the ignition of chemical products in tank cars and,
ultimately int2nse heat that caused the explosion of iwo tank cers, the relesses of vinyl
chloride that occurred at the Lewisville and Livingston acecidenis were avolded because
the tank cars econtaining this commodity were of an improved design. The vinyl chloride
cars at Pine Bluff sustained considerable damage, but unlike the vinyl chloride car at
Lewisville, they did not receive coupler strikes in the heads because they were equipped
with top-and-bottom shelf couplers. Even had coupler separation occurred, jacketed
insulation and head shielding would have reduced the likelihood of & head puncture.

The Safety Board pointed out in its report of the Livingston accident that tank cars
with jacketed insulation fared much better than those with coated insulation, or no
insulation at all, during the derailment sequence and when subjected to intense heat. This
experience was confirmed in the Fine Bluff derailment where the viny! chloride cars and a
jacket-insulated hydrogen fluoride car sustained severe mechanieal abuse in the
derailment. Nevertheless, the effect of impacts op these cars was absorbed by the outer
jacket and the insulation material.
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At Livingston, coated insulation on some vinyl chloride cars was partially scraped
off in the derailment, and this, together with the less effective thermal protection
eventually resulted in the overheating, venting, and turning off of the product.
Ultimately, it was necessary. to use explosives to destroy these cars and all of the product,
At Pine Bluff, the vinyl chloride cars were exposed to burhing plastic for more than
30 hours before firemen could begin cooling the cars. During this time, the insulation
prevented overheating and venting, and it was not necessary to jeopardize the safety of
firemen by sending them in to deal with the cars while nearby fires were still intens: and
the possibility of explosion still existed. Moreover, the cars and their contents were
saved. The Safety Board believes there remains little room for doubt that jacketed
insulation along with top-and-bottom shelf couplers have proven to be thoroughly cost and
safety effective.

The Efficacy of Shelf Couplers

In the Livingston aeccident, many tank cars equipped with conventional Type E
couplers diverted widely from the track. As a result, they became extremely vulnerable
to strikes by other cars. Virtually every one of these cars was breached and lost its
chemical lading. The Safety Board noted in its report that this probably would have been
avoided had the cars been equipped with shelf couplers. Inasmuch as all the tank cars
deralled in the Pine Bluff accident were thus equipped, there was minimal lateral
divergence of these cars and most remained in line with ~ad close to the track. As &
result, most of the tank ecars sustained no rupturing strikes from sills and wheelsets of
other cars. Those tank cars which were destroyed were crushed by following "jumbo"
covered hoppers equipped with standard Type E couplers.

Although the Livingston and Pine Bluff derailments involved about the same number
of derailed cars and occurred at about the same speed, the Pine Bluff accident was by far
the less catastrophic. The Safety Board belicves that the top-and-bottom or double shelf
couplers on the Pine Bluff tank cars were lurgely responsible for this, and that if all
freight cars were equipped with some type of shelf couplers the potential for catastrophic
derailiments would be greatly reduced.

Federal regulations 10/ have required couplers that will resist vertical loads of at
least 200,000 pounds on o1l DOT specification 112 and 114 tank cars since 1978, and on
certain DOT specification 105 tank cars since 1884. In addition, Types E and F top-and-
bottom shelf couplers, which meet the requirements imposed by the regulations, have
been voluniarily installed on other types of tank cars by their owners in light of shelf
couplers’ proven effectiveness in preventing vertical coupler inisalignment in derailments
and congequent tank head punctures from coupler strikes. Moreover, by preventing or at
least delaying the uncoupling and separation of derailed cars, shelf couplers tend to keep
these cars generally in line with and close to the track, thus minimizing their ability to
strike other cars and reducing their own vulnerability to being struek in the side by
following ears. Also, there is the well-documented capability of shelf couplers to prevent
derallments caused by a variety ur events that can occur in routine railroad operations.
These includes 1) juckknifing of cars caused by excessive slack run-in or buff force 11/;
2) override of cars caused by overspeed impacts in hump yard and flat switehing

16/ Code of Federal Regulations, 49 C:FR 179,105 and 179.108.

11/ Slack action results when part of a train moves faster or slower than an adjacent
part. After the available slack has either run in or run out, the parts aof the train must
rapidly attain uniformity of speed. This ean result in potentially severe shock forces.
Compressive forward slack action or running in is referred to as buff force; the drawing
force of the locomotive and slack going out is called draft force.
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operations; 3) failed couplers and dreft gear falling to the track and causing the
derailment of following cars; 4) excessive vertical oscillation whieh is known to have
ceused short unloaded cars to have one or both trucks leave the rails and even to leave the
trainy and 5) the failure of a wheel or truck sideframe which ultimately results in
upcoupling and a general derailment.

The Type E coupler was adopted as stendard by the Asscciation of American
Railroads (AAR) in 1832 and remains in use on a large proportion of the North American
freight car fleet. When two Type E couplers are mated there is no restriction to vertical
motion. The Type F coupler approved by AAR in 1970 has an interlocking feature which
restricts vertical motion when it is coupled to another F coupler or a shelf coupler. A
Type F coupler mated to another # coupler mav even support an adjacent car which has
one or both of its trucks derailed and/or detached. However, shelf couplers represent a
very considerable improvement over the Type F coupler in these capabilities.

The Safety Board has conducted numercus field investigations of derailments that
resulted from Types E and F couplers failing and falling to the track. Typically, such a
failure oceurs near the head of a heavy train that is ascending a grade with the train's
locomotive exerting high draft force. As an 118-car Chessie System train was ascending a
grade near Buchanan, Virginia in 1979 12/, & Type F coupler at the rear of a piggyback
flat car failed and fell to the track. A total of 38 cars were deralled and dumage
exceaded $1.1 million. Also in 1979, a Seaboard Coast Line Railroad freight train derailed
on a heavy grade at Dunnellon, Florida 13/ as a result of a severe draft force-induced
failur¢ of a Type E coupler which fell to the track. The derailment occurred on a bridge,
which was destroyed, and a carlead of automobiles fell across a State highway which was
spanned by the bridge.

In both the Buchanen and Dunnellon deraiiments, as with other derailments
investigated by the Safety Hoard, the coupler mated to the fafled coupler was not a shelf
c¢oupler; otherwise, these derailments probably would not have occurred.

Also, in 1879, the Safety Board was informed by officials of the Chicago, Rocek
Island & ['acifiec Railroad that a train had arrived in their Trenton, Missouri yard with a
tank car londed with liquified petroleum gas (L.PG) that was missing the truck from under
one end of the car. That end of the car was being supported by the shelf coupler of
another LPG tank car. 'The investigation determined that the car had traveled 86 miles in
this condition. A Safety Board investigator examined the cars and reported that the shelf
coupler had not disengaged although it was "severely bent {rom the tremendous weight of
the loaded LPG cars." 14/

Berly in 1980, the Coupler and Draft Gear Committee of the AAR was asked to
make the bottom-shelf E coupler an AAR standard and requirement on all new and rebuilt
freight cars other than tank cars required to have top-and-bottom shell couplers. The
rationale given was that a shelf coupler retained the mated coupler in the event it failed
and prevented the failed coupler from falling to the track and csusing a

127 Hee Fleld Investigaution Report, "Chessie System Freight Trein Derailment, Bushanan,
Virginia, February 28, 1979" (NTSB-DCA-79-F-R030).

13/ See Field Investigation Report, "Seaboard Coast Line Railroad Freight Train
Derailment, Dunnellon, Florida, duly 8, 1979" (NTSB-ATL~78-F-R048).

14/ Special Investigation Report— "Tie Accident Performance of Tank Car Safeguards
March 8, 1980" (NTSB/HZM-80/1).
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derajlment, 15/ The shelf coupler was included in the AAR Manual of Standards and
Recommended Practices effective July 1, 1980, but it was not then required to be
installed on new and rcbuilt cars.

Many of the most serfous train deraiiments during the past decade did not involve
coupler-inflicted punctures of the heads of tank ecars, but catastrophic releases of
hazardous materials did occur as & result of dameage to the sides of tank cars by cars with
conventional Types E and F couplers that were located well behind the tank cars. Without
couplers that would resist jackknifing and wide lateral divergence from the track, these
cars overtook and struck the tank cars with their end sills, aouplers, or wheelsets.

‘The potential value of shelf couplers in keeping dersailed cars in line with the track
and preventing side strikes was recognized by the Safety Board in its investigation of a
1978 freight irain derailment at Youngstown, Florida. 18/ The primary derailment
involved & locomotive units and the 8 cars immediately behind them. A secondary
derailment involved 36 cars, including 10 tank cars loaded with hazardous materials.
Many cars in the secondary derailment juckknifed and an insulated tenk car loaded with
pressurized liquid chlorine was struek in the side and punctured by the end sill of a
piggyback flatecar. The flatcar was equipped with conventional couplers and it was
originally located several cars behind the chlorine ear it struck. The chlorine gas released
as a result ~f the puncture killed 8 persons and injured 138.

In its report of ti accldent, the Safety Board found that, "It is even questionable
whether the metal jacket a~d the insulation of the DOT 105 tank car were instrumental in
reducing the size of the pun~ture. The Safety Board believes, however, that top-and-
bottom shelf ecouplers probably vrould have kept the ears more in line with the track. Had
the carc stayed in line, they probably would not have jackknifed, which may have
prevented the flat car from prneturing the tank cars."

In another catastrophi . i878 accident, a fracture propagating from s gouged and
dented girth weld in the side of a deralled tank car at Waverly, Tennessee 17/ permitted
liquified petroleum gas (LPG) to escape, ignite, and burn explosively. A# a resuit, 59
persons were injured, 18 fatally, and much property was destroyed or heavily damaged,
including 30 residential and commercial buildings and 26 motor vehicles. The Safety
Board's invastigation developed that the damaged tank car and another loaded with 1.PG
had remained coupled together and that shelf couplers had prevented the puncturing of
their heads. Moreover, the cars had remained In line with and close to the track.
However, a following boxecar equipped with conventional couplers diverted widely from
the track and slid past the tank cars. In passing, it apparently sideswiped the car that
later exploded and inflicted gougelike scrapes and dents in its side. The fracture that
allowed the gas to escape occurred in one of the dents.

15/ AAR Mechanical Division, Coupler and Draft Gear Committes Circular D.V.~1960,
May 26, 1280, page 12. '

16/ Railroad Accident Report--"Derailment of Atlanta & Saint Andrews Bay Railway
Company Freight Train, Youngstown, Florida, February 26, 1878" (NTSB/RAR-78/7).

11/ Rallroad Accident Report--"Derailment of Louisville & Mashville Railrcad Company's
Freight Train No. 684 and Subsequent Rupture of Tank Car Containing Liquified
Petroleum Gas, Waverly, Tennessee, Pebruary 22, 1878" (NTSB/RAR-78/1).
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Again, shelf couplers prevented override and coupler-inflicted head punctures during
the initial phase of a 1979 hazardcus materials deraliment at Inwood, Indiana 18/, but
following cars that were not restrained by shelf couplers breached and ruptured eight
loaded tank cars resulting in the loss of more than 100,000 gallons of chemical product. A
toxic ehemieal vapne oloud formed that affected an area 25 miles long and es much as 12
miles wide. Several communities were affected and a number of residents required
hospital treatment for respiratory difficuities after heing exposed to the chemical eloud.
In addition, absorption of much of the chemical releared into the ground resulted in long-
term solid and water table contamination.

In 1982, the Coupler and Draft Gear Committee recognized the value of the shelf
coupler In preventing uncoupling and lateral divergence of derailed cars, and
recommended that it be required on new and rebuflt cars other than’those tank carg
already required to have shelf couplers. (See appendix G.) Through a special letter ballot,
the AAR membership overwheliningly approved 19/ the adoption of the new and rebuilt
car requirement, and the AAR's Manual of Standards and Recommended Practices has
required bottom-sheif E couplers on all new and rebuilt freight cars, other than tank cars,
gsince July 1, 1982. A 1981 proposal to permit substitution of bottom-shelf couplers for
conventional couplers in field repairs 20/ was not adopted, but is still under consideration
by the AAR. At present, there is no cost differential between newly manufactured Type
E and bottom~shelf E couplers.

Althcugh the bottom-shelf coupler is not totally effective in preventing vertical
coupler misalignment unless it is coupled to another shelf coupler, proliferation of shelf
couplers in the freight car fleet will gradually reduce the ineidence of uncoupling of cars
in derailments over a period of meny years. QGiven the average service life of freight
cars, at least 30 years will pass before the freight car fleet will be completely equipped
with shelf couplers unless the AAR permits the proposed substitution of this improved
design for “onventional couplers in field repairs. In light of the proven value of shelf
coupiers in preventing derailments, as well as mitigating the serious consequences of
those derailments that do oecur, the Safety Board urges the AAR to immediately require
thelr substitution for conventional couplers in field vepair work in addition to requiring
their usc on new and rebuilt cars.

Response to the Emergency

The extraordinarily timely and effective response by the Cotton Belt and the lonal
fire and pollce forces to this emergency was a model of highly-coordinated and
professional action. Unlike Livingston, Colonial Height, and monst of the other major
hazardous materials derailments investigated in the past by the Sefety Board, there was
never any confusion during the emergency As the first fire department units were
reaching the scene only & minutes after the accident occurred, the Cotton Belt had
already retrieved data on the ciremical commodities and the recommended response data
for them. This information way quickly confirmed by the manifest data presented by the
train's eonductor. In addition, the fire units had the latest response guidelines with them

187 Tleld Investigation Report--"ConRail Freight Train Derailment at Inwood, Indiena,
November 8, 1979" (NTSB-DCA-80-F-R007) and Hazardous Material Accident Spill
Maps--"Hazardous Material Release From Railroad Tank Cars Near Inwood, Indiana,
November 8, 1879" (NTSEB/HZM-MAP-80/2).

19/ AAR gives the vote as 1,106,212 for and 168,217 against the proposal,

50/ AAR Mechanical Division Coupler and Draft Gear Committee Circular D.V.-1981,
May 26, 1981, "Rule 18 Proposed Correct Repair Chart," pages 71-73. '
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when thoy arrived on the scene. As a result, the well-trained assistant five chief who wag
in charge was able to immediately determine that the most prudent course was to
evacnate nearby residents and restriet aceess to the erea, rather than to follow the
traditional urge to "do something" with the fire.

The evacuation of residents was quickly nccomplished with little difficulty. It was
carried out on the basis of the known hazatds and was neither overdone nor unduly druawn
out. Hence, the impact on the affected residents was minimized. Mutual eid agreements
and an area disaster plan with a designated emergency coordinator had much to do with
the success of the overall rexponse to this emergency.

The response to this emergency and to the 1984 dervilment of an Amtrek passanger
train at Essex Junction, Vermont 21/ are fine examples of how good advance planning and
training can produce a truly professional responsie t¢ an unprecedented and unantieipated
emergency. Although small cities and their surrounding rurrl areas with relatively limited
resources were involved in both instances, a well-organized and broad-based training
program had been previously conduected under the auspices of the railroads and local
emergency organizations. And in both cases, the State and its agencies moved quickly to
give real support to the local organizations.

CONCLUSIONS
Findings

1. Extra 4835 North was classed as a hazardous commodities train and was
always restricted to a 45-mph maximum speed because its tralling weight
exceeded 80 tons per car with operative brake. The irain erewmembers were
properly informed of these facts, and they stated that they were always aware
of their train's 45-mph limit.

Although the firenan was operating the train, the engineer was directly
responsible for his compliance with speed restrictlons. The engineer di¢ not
express disapproval of the manner in which the fireman handled the train.

Although the dispatcher's train graph indicated that Extra 4835 North was
making significantly faster progress than another 45-mph train preceding it,
the dispaicher did not contact the crew of Extra 4835 North concerning the
speeds they were making. -

Despite the fact that a hazardous materials train had derailed as a result of
exceeding the speed limit with catastrophic results on this part of the Cotion
Belt in 1978, supervisory oversight of through train operations was condueted
on a day ume basis. Moreover, the greatest emphasis may have been placed
on expedited train perforrmance.

While Cotton Beit poliey may require that trains be operated at the required
speeds, management has failed to motivate train crewmembers and line
supervisors to comply with this policy on the Pine Bluff sub-division.

21/ "Rallroad Accident Report--"Derailment of Amtrak Pagsenger Train No. 60, The

Montrealer, on the Central Vermont Railway, Near Essex Junction, Yermont, July 7, 1984
(NTSB/RAR~85/14). '
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The treiling weight of Extra 4835 North wias only slightly less than the
maximum permitted on the Pine Bluff sub-division. As a result, this trein
would require maximum braking effort to econtral #peed on downgrades and
would exert the maximum potential stresses imposed on the track strueture
even when operated at the proper speed.

A i,940-foot section of track which included the acaident site at Bridge 272.14
was not rostrained against rail movement in aceord with Cotton Belt
standards, whereas the track on both sides of thig section wes., With
substantial inorease in ambjent temperature, the rail in this section would tend
to move from the ends toward the middle. The fraquent surface and alignment
problems experienced in the section is evidence of improperly restrained rails.

The replacement of ties wnd subsequent raising and tamping of the track at

Bridge 272.14 made this location highly vulnerable to miselignment due to rail

Proper anchoring of the track would have alleviated the problem, but

oring deficiencies were not corrected. This may have been the result of

reluctance on the part of maintenance of way supervigors to expend resources

on a smt:on of track that wes shortly to be reconstructed with new and
heaviesr rall. ‘

Because of the Increases in ambient temperature during the morning and the
fact that it was & clear day, the potential for longitudinal reil movement in
the relatively unrestrained 1,940-foot section may have heen & inches or more
before the 8,523-ton northbound train preceding Extra 4635 North passed ovar
the section. Since this train way operated at or near the 45-mph speed limit
imposed on it, the ballast at the disturbead section on Bridge 272,14 was able to
hold the track in alignment despite the stresses imposed by heat and kinetic
energy.

When Extra 4835 North started down the grade approaching Bridge 272.14 it
was moving at 54 mph and generating 44 percent more kinetie energy than it
would heve at 45 mph. Heavy braking necessary to overcome that energy
imposed longitudinal stresses on the rails. Consequently, the rail was runni
ahead of the train as it approached Bridge 272,14, and this combined with
thermal stresses already imposed caused the track to buekie,

Railroads such as the Cotton Belt that are heavy heulers of hazardous
commodities need to inform their train oraws and lne supervisors that
violations of speed restrictions and critieal cperating rules will not be
tolerated. Even su, these railroads cannot obtain empleyees' complianes if
only casual and pert-time enforcement programs are praeticed.

This accident ¢id not have the catastrophie results of earlier hazaradous
mnaterials derailments because top-and-bottom shelf couplers prevented
vertical miselignment of couplers and wide lateral divergence of derailed tank
cars, and because the effects of the interse heat wepe mitigated by the
jacketed fnisulation on eritical tank cars,

The general use of shelf couplers on sll types of rail cars would brevent
derailinents caused by failed couplers and would probably reduce the adverse
effects of all train dercilments. This Is well understood by the Assoeiation of
American Railroads whieh should expedite the changeover to shelf couplers by -
requiring their substitution for conventional couplers In aar repair work,
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The timely, effective, and intelligent response o the einergency was a result
of the immadiate access to the commodity and response data provided by the
Cotton Belt, and by the training, advence planning, and coordination of the
local forces.

Prcable Cause

The National Transportation Safety Board determines that the probable causes of
this accident were (1) the failure of the St. Louis Southwestern Railway Company to
destress and adequately anchor the track to retard longitudinal movement at Bridge
272.14 as required by its rules, after disturbing the track in hot weather; and (Z) the
excessive spead and consequential heavy braking of Exira 4835 North on a downgrade
approaching the aseident location, which compounded the longitudinal stresses imposed on
the track structur¢ by heat. Contributing to the accident was the St. Louis Southwestern
Bailway's failure 10 adequetely enforce the speed restrictions imposed on trains operating
vver its Pine Bluff sub-division.

Lessening the severity of the accident were (1) an extracrdinarily timely end
effective response by the Cotton Belt and local fire and police forces attributable to
training and planning previously conducted under the auspices of the railroad and lozsl
emergency organizations, and (2) the presence of top-and-bottom shelf couplers, jacketed

insulation and head shielding which absorbed the effec's of impact on tank cars carrying
hazardous materials.
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RECOMMENDATIONS

As a result of its investigation of this accident, the National Transportation Safety
Board made the following recommendations:

~-~t0 the St. Louis Southwestern Rafiway Company:

Uniformly maintain its main tracks in aczcordance with its ecurrent
standard for the number and distribution of rail anchors to inhibit rail
movement. {Cilass II, Priority Action) (R-86-41)

Provide intensive full-time supervisory oversight to its mainline train
nperations with particular emphasis placed on the enforcement of speed
rastrictions and operating rules, by routinely monitoring crews, speed

tapes, event recorders, and train graphs. (Class II, Priority Action)
(R~-86-42)

--to the Association of American Raiiroads:
Require that when it is necessary to replace couplers on all freight cars
other than tank cars now required to be equipped with shelf couplers
during the course of field repair work, the replacement couplers be of
the bottom-shelf type. (Class I, Priority Action) (R-86-43)
BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A, GOLDMAN
Vice Chairman

&/ JOHN K, LAUBER
Member

JOSEPH T. NALL
Member

September 16, 1986
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APPENDIX IS

APPENDIX A
INVESTIGATION AND HEARING

Investigation

The National Transportation Safety Board was notified of this aceident at 4:42 p.m.
on June 9, 1985, and immediately dispatched investigators from the Fort Worth Field
Office and Washington, D.C. The investigator~-in-charge and other members of the
irnvestigative team were subsequently dispatched to the seene from Washington.
Individusl investigative groups were established for operations, track, hazarclous
materials, and emergency response.

Hearing

The Safety Board conducted a deposition proceeding as part of its investigation of
this accident on August 12, 1983, at Pine Bluff, Arkansas. Parties to this proceeding
included the 8t. Louis Southwestern Railway Company; County of Jefferson, Arkansas;
United Transportation Unlon; Brotherhood of Locomotive Engineers; and the Federal
Railroad Administration. Eleven witnesses testified.
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AFPENDIX B
TRAIN CREWMEMBER INFORMATION

Conductor Johnny Charles Reed

Conductor Johnny Charles Reed, 53, was employed as an apprentice carman by the
Cotton Belt in 1952. He was made & brakeman on October 24, 1955, and promoted to
conductor on October 18, 1953. On Oatober 3, 1969, he was promoted to acting assistant
trainmaster-agent, and on November 1, 1870, he was promoted to assistant trainmaster.
Mr. Reed resigned from this position on April 12, 1971, and exercised his seniority as a
conductor. He last passed an examinseticn on Cotton Belt operating rules on March 25,
1985, Mr. Reed received demerits against his service record without suspension for rules
infreetions in 1977 and 1983. His record also indicated that he had failed efficlency
checks on four occasions since 1980. One of these, on April 29, 1983, was a citation by
the Camden trainmaster for operation at excessive speed. Mo discipline was assessed for
any of the efficiency check failures. Following the Pine Bluff accident, Mr. Reed was
charged for operation at excessive speed and was suspended for 15 days.

Engineer Kenneth David Reed

Engineer Kenneth David Reed, 41, was employed as a locomotive fireman by the

Cotton Beit on November 10, 1965, and he was promoted to locomotive engineer on
September 4, 1968. Mr. Reed was not related to conductor Johnny Charles Reed. He was
last examined on the operating rules on April 27, 1885. Mr. Reed was assessed demerits

ainst his service record us a result of a yard collision in 1977, and he was suspended for
30 days after he was cited by the Camnden trainmaster for his operation of a 45-mph train
at 58 mph on June 22, 1864, This diseipline was reduced to demerits against his record by
the Cotton Belt in November 1985, and he was paid the earnings he lost during the
suspension. Mr. Reed's service record indicates that between 19880 and 1983 he was cited
for threuo othe: efficiency test failures without disciplinary action. Following the Pine
Bluff derailment, Mr. Reed was charged with operation at excessive speed and he was
subsequently discharged. However, he was restored to duty with all rights and senierity
unimpaired after 80 days.

Fireman Donald J. Miller

tireman Ponald J. Miller, 43, was employed as a locomotive fireman by the Cotton
Belt on June 22, 1968, and he was promoted to locomotive engineer on June 14, 1972, He
had last passezd examination on the rules in March 1885. Mr. Miller's service record
indicated he had been suspended for 60 days following his involvement in the collision of
his engine and standing cars in Dlecember 1980. The record also indicated taat during
1982 and 1983 he w3 cited for three efficiency check failures without diselplinary action:.
Mr. Miller was discharged by the Cotion Belt on June 22, 19t5, for operating Extra 4835
North at excessive speed prior to the train's derailment, and he was reinstated without
loss of rights or seniority on a leniency basis on July 28, 1885.
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APPENDIX B

Swing Brakeman Austin Hill

Brakeman Austin Hill, 37, was employed by the Cotton Belt as a brakeman on
November 4, 1969, and he was promoted to evnductor on May 16, 1975. He last passed
examination on the operating rules in April 1985, Mr. Hill's service reccrd indicated he
was assessed demerits for rules infractions on three occasions during 1978 through 1978
and he was dismissed following the September 28, 1979 collision of a yard locomotive with
standing cars. According to Mr. Hill, he was not directly involved in the accident and was
reinstated with rights and seniority unimpaired. His record also indicates citation for nine
efficiency check failures between 1879 and 1982 none of which involved disciplinary
action. Following the derailment on June 9, 1985, Mr. Hill was charged with operation at
excessive speed and was suspended for 10 days.

Head Brakeman Robert Clyde Hornsby

Brakeman Robert Clyde Hornsby, 37, was employed by the Cotton Belt as a
brakeman on March 24, 1970, and he was promoted to conductor on May 16, 1875, He last
passed examination on the operating rules on April 26, 1985, Mr. Hornsby's service record
indicated demerits were charged against his record for & rules infraction in 1976 and cited
three efficiency check failurss without disciplinary action during 1979. Following the

derailment of Extra 4835 North, Mr. Hornsby was charged with operation at excessive
speed and he was suspended for 10 days.

Rear Brakeman Ray McMillan

Brakeman Ray MeMillan, 80, was employed by the Cotton Belt as a freighthouse
trucker and checker on September 8, 1948, and he was made a brakeman on April 13,
1851, He was not a promoted conductor. Mr. MeMillan last passed examination on the
operating rules in April 1985, His service record indicated he had been assessed demerits
for a 1975 rules infraction and that he was suspended for 30 days for the operation of a
45 mph train at 58 mph on June 22, 1984. This was the same violation for which engineer
Kenneth D. Reed had been disciplined. Foilowing the derailment of Extra 4835 North,
Mr. McMillan was charged with excessive speed operation and suspended for 10 days.
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ATPENDIX C

EXCERPTS FRO# PINE BLUFF DIVISION TIMETABLE NO. 8
EFFECTIVRE APRIL 28, 1985
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APPENDIX C

3 OTHER SPEED RESTRICTIONS

Trains hondling hazardous maeterial listed in Rule 816(A)
Esgines opersied from other then lead kicomotive in direction of

movement
Trains handling loaded bulkhesd flats weighing less than 64 tons . . .
Trains handling loaded bulkhead 7lut cars weighing 64 tons & more
Trains handling empty bulkhead flat cars
Trains handling empty, specislly equipyed gundola cars (TOPS car
kind code “CP™} ...covviviinennns Chenrereriieass

5
20
45
8
o
ey ﬁ
Trains handling .
‘Pains handling loads with idler cor(s) g
48
48
g
35

RN ) N S T, SRR, MO P T, S, B Y MRS g 2, Y o AT e s s

Trains bandling pipe loaded an 80 R, flat cars
T.ains handling empty PC 508500-5069060, CR 508500-505909 .. ...

Loaded Continmous Welded Rall (CWR) Traing ..............0. .
Trains handling empties, except cabocses ‘
Trains henviling over 120 cars '

*Losded CWR trains must be handied separste’s: from other trains.

 m——. s Ty 2 o 1 I S

A3

MULE 616(A) “K” TRAINS:

Trains handling cars placarded “EXPLOSIVES A", “POISON
GAS”, "RADIOACTIVE", or tack cars containing & product cles-
fie) as FLAMMABLE GAS or the ind*vidual commodities ANHY-
DROUS AMMONIA, CHLORLJE, HYDROGEN CHLORIDE,
HYDROCEN FLOURIDE or SULFUR DIOXIDE will be ientified
cn train lists by “L" as the last letter in train identification. These
trains are referred to ss “K" trains.

EXCEPTION: The above will not apply t0 cars carrying vans or
containers placarded “EXPLOSIVES A , “POISON GAS™, or "RA-
DIOACTIVE".

At crew locations, & “K” train must be & milting
inspection by outbound crew unless the entire train bus seceived &
anpmbymabymmu~
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APPENDIX D
EXCERPTS FROM COTTON BELT AIR BRAEE AND TRAIN HANDLING RULES

ST. LOUIS SOUTHWESTERN
RAILWAY COMPANY

AIR BRAKE RULES AND REGULATIONS
GOVERNING
TRAIN HANDLING, TESTING AND

OPERATION OF AIR AND DYNAMIC BRAKES
AND AIR SIGNAL APPAPATUS

EFFECTIVE SJANUARY 28, 193}

RULE 1)), Tennage Por Operative Brake.

The manimum 1oonage per operative muuwumm
~ on descending grades of 1.8 percem or over will be prescribed by the
Wv‘

Freight trains handling cars with single capacity brakes (%), with
toamage exceeding (0 10ns pev operative brake, must not exceed 48
MPH, except maximum speed must 80t encesd: (1) 28 MPH; o (2)
20 MPH in grade territeries as desigr:ated by Superintendess by
milepost locations under pproprisie sibdivision.

operative brake, must not excesd 0 MPLi; except sasximvum
:dmmm-&mmaummmorum
oF owe,

»
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APPENDIX B
EXCERPTS FRUM COTTON BELT MAINTENANCE OF WAY RULES

Y 964 Before skeletonizing rack, sufficlent space .
txpansi p::;v:t‘!ﬁd tt;:. twem‘:x}m gnd.kn‘: pﬂ:lniilgm PALL AXCEORS h d uff dent
ansion il, thus avoiding buckling nnd thyow- . re 1ol anchors are used, a suff .

ag track out of line due 1o Sisit rail. :i::}r?gfr aml'bc anplied to hold sach rail fa its Etﬂ?‘n‘
' , =osltion. The mirimum shall be four to esch rail.
Em@ In continuous welded pall territory trsck bhere rail continues to craep, it must first be ascer-
) sniting will be programmed only during periods wainad that anchors are properly spplied through the
‘when temperature is at or below the tempexatures autire length of track whare Tuil is cmpin&‘lg;!m

ssrevailing whet raill was laid, unless rall bas baen . {onal anchors. The extant of
~ieestressed, but never above 80 degress F. jlmbilmt). :ﬂ_&‘{'.“s.:ff}f},?i‘: r}&y the roadmaster.
‘Anticreepers will conform in number and distribue
Zon to spproved pattern wkile work Is being con. On continy jded rail, the number 834
ficted, and final adjustments made prior to zes : 0 (3 Y
allasting. ) &6 Lnving )
Sufficient ballast must be dumpsd in tie exils ¢o DI 129

sulequately secure track before trains are permitted
£apasa over,

Skeleten track must be kapt to & minimum and
:::.nfullr watched. Protection must be provided as
*'v:aim by Rules M 200 to M 208 inclusive.

17 .

‘ rall anchory, they shonld te a
12 i‘}.'ﬁ':’ti?fm Care must be taxer, o av: N
overdriving, as this may frasture or spresd the xra,

rasultiog in loss of holding power,

1032 Rail anchors must be inspucted frequesyy

n necessary, reset to mlnua_i_n_l_oll_d_mng,
against the te. e

;‘13;;, Where tecesiary, rail snchors shall be 33
Whero welded rail is laid it must be 3ecured plied 10 83 10 prevent movement of rell {n eitcer
rescribed number of rail anchors and treck direction.

fully ballasted. Out-of-face raises must not be made

tnmef oE lower %Ecrature which prevailed ' 1034. A sufficlent number of rail anchors %
at time weolds was - . . sreaping vhall be appiled in tracks Approscs,

o rrf;“:ﬁl road crossings, Intariocked ewitches azd
drawbridges.

0318. Rail anchors must not be applied ol oje
:Ieclk bridges or tresties sxceds as ajpecytem,' autkoc.
ized.

h No change should be wmade in approves
u:‘?ﬁm witkout first getting permission frez
caief engineer's office.
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APPENDIX F
PRINTOUT OF PULSE EVENT RECORDER

" S bt e vt sttt
L]

DATA PACK @ “&ail "

P4C0

:3(;0&0; IVE ‘ qg% i

PULSE [tz

Electronics, Inc, ESFORDER

DATE LOCATION 8 i ;

INS TALLATION 41 5 - '_'g_z,z
WEMOVAL LOCATION mg 5,,
TRAIN NO,

’

o B i A s S T S




ek 4 4
_..«w%r';;w

ARG B TR e DB A,

RN S A ARG S s b SRS S EPTSET S TR ot ¢ 010wt 4 e 0 e

'
!
1

APPENDIX F

Yoy IS

s———a P arem o emw s el e e « LE. e e R
Mw
e e ] el e e

O NSy 445 ety ATV TT S N
g st et e sl

R m:m-m T0 e

r—
LT
. e oo o - Remtptinte . 3 o

v ea— DA S W S S Y WL
ROt B 5 1= % Ales Saeam %1 A -+ v S A Vil todop & ST AT-a ey wTE e 4 % n eam— i S sk gt Vnaare
A A S o—wm
e R | e e e i
A L el S B Sl it ve-~ i gl sl it B B

¥ e e

e B e L e DIRECTION OF TRAVAL e oo o o o o o

sy — -
iyl il iy IS SESUNS SE—

Py ey fogeyeyt
o e 1 e i e S e $oat ot s § b U B ot - A - e

.u—-—.. ORI ok B Lo SR I O

Xt ) " + [ * * 0 no -) T Amd W I ATt R B S
iy H—— l_ u&—-i—-
- . . L ’

e
e TeT e o — ———— §
4 R B S B weTvS P PR LT P AR

e . o iR e el i
P R e R e e I Ty

e e «==1200 =~
tnincibone, Sl s S, D B t— + 40 hou %Y
atvaran e

] -
© S g -
o 2t Tarh vn A oD o D a4 8 A e sk e B0 Lo 4o b et u..- Pk prdamargy R

AUTOMATIC BRAKE

Y,
1408
e
0y
(], ]

#C3 OPON

’_-,,—-—-ﬂﬁ-mu—-.——-o—t—u—-——nmm-_n——-——-—-mmo"“

.-
D2
V. BRAKE




o 10 o A 000 BT MR 1 § P A LM TKEC e v bt 5.5 P S A 003 B el e s AE O R O

APPENDIX F

—
W v RSB e 4 e
.-.--..;--—u--u—n—--
-

L
UL S, i s> el St N L a3 i e o i
ATl St o e snAm————— Sy B ST——

VA T rnan® e SRS e V=3 bk b B U e+ - Ty

XYY

AR Lt e el oyt
-n--..n... s ——— Al
; S

e
e AP e St e e e i it et Pty
A by oot wmam— -n—-ﬂﬂ-rmm_c_um et vy s Ve et Y.
byl
“"‘%—.ﬂ.. e TR o ek e e e ‘..-.-.........-.._._._......_....._.......,._.._
- evie fart e
-

R T o S R e e TS -“"““--‘-"‘—' e T N XA s S R ':ﬁaL—-:::—-.—...'*"-&*:&z—.
o‘gr VO e e Ml }- 1’“‘-—-; “ uc’id\u»mwn —
. 100

4
-n.-.-
o e R Ty

lﬁl-—--_—-
I e L )
=. - Bk hE L WS ra Anmpe

- T e LT e e o e

‘m“_ A S0 S/l £ ST, oS T

I | AT B SRt & A ek o @
. v

e Bt 4 < 135 S8 g ) s « M -

e e o M s
e LT

wleug
m Airi et eyl
&> e~ T e
et}
Srahhs S mu"*
(gt St |

P

e T SR e e -—-——---w;-——-—--—-—

SEURIIS———— - | (¥ ] 1 Electronics,Ingr — e e e e e

i e S T B e = P m—— e P e e
1 Do - e

AATIC DRAKE | AUTOMAYIE BRARE

—— 10 P35 o —

— 14 3} .

e el
i
- 26 781

PCS OPIN

m_m..‘._..mn_-.-—-p m-—---—--——-mﬁu—hﬁuhuo-u-h_mmwwu m‘[*—.-u-._-_.—-n
e ———— -~ DL L e e g e e e e T 0o
w____/ -

k4
$
[
4

3
AS/Ve
OV, KRAKE

Py | lm‘“““f“‘llﬁ.&-«ﬂ-n‘u -

B




-

WS AR D S et T8 S 1 e e

[ERE

APPENDIX F

L i

n.i"_! ek

rma

mom{—-l- 0 500 i s o 2 M !'*;: i Ml o ¥ "'T"F’" -{--l-mm:}--l- T.""I"L"I"i'

Ry

*-qm-u

= o

. e T e e e e .

e At re————

r— l---l——-—n—quu-n m
-t pagrl

T bt oy T

o
Ao-o-oadumod—.-
bt b

. e e e

e — 0--. TR,
e NS 3 VAUt s A S 4 ity VO i B vk, W & as. ‘ e L —
g O b

A — phonit iU T T

M| o 0 e T Wi W e - Lty gmAR & W Wik u e e r n e v v . .

.--n-- & b - m—. o weama -—-—-—_——....-——_—..m_..m.__
L o " ety

e copapirale i e apy—r——y ——— X -
w et i 41 M~ gplnborn of 4o . Ly el radertemm s e v v
_m s A Do Ml | i i ST, SO A A Wolecta
Ly ST VU S e M P PRI | Sty el ‘ - e e erad -;-ni --- -i-——-.—qm=
e v - ‘

= oae Smiens m . aep . LX) —t
ﬁ*QW4 o e emew $ A e . s . 1 -y -s.u--u-.-— m-m.mm»m
e aetd- . -

B - - - » --n.-u.... e e Ao A2 s ¢ 1 R

T | - S— . . ¢ S——— by kg gy 8- p— —— . -
m-n--.—.—- A ¢ 2 Y st Vel TP - SE—— e i o 45 A i § = 4. e Ik S S0 8 35 Pt e il e P iy

% —— i A

ki gl
o i el , +9OgP P R e S avmeas, Sb e | W rrm—its e n—-ll--r ey P2 et o4 - S i g
- e ard

i " i SO Sy S ba- PO - e b odn

o s it et e Wit A ot vl e a— i 4 ——

B e S e e e e 0 ) ; et —

= Ee e ] e e

e e /Ll SOBiS) o8 * ' S 5 o AMn sk W OO (Y i gt ey g gyt A R ——— e e T
e gy wd b g i e v Aw 14 . » Al Ak -yt . ks gl S A S . WS gt WP P R N N

* S e A AR 4~ A . o Wt e s i ¢y APVt S IO e+ * Mmoo ¢ B MR RL %

e | S R W W .m N o

o g - S i it g

- i oy et pee g A AR 1L e~ e e e S & S

e "“:“1‘ “5_““‘.“-‘*-‘.*-:;:-‘: NEDIW o =

MITOMATNIC SRAKE

eppupmeadpormed | 1, | peanils — o Ry L T L I

ry

L1 ] o | putemenamuonyt

= PN
28 T

s oMM

mm m_“mmﬂhc—'-—»uﬁm“lﬂ-m-ﬁﬂ—-“u—ﬂ m-----n—m—-m-‘mm .m;'-.u——a—o-
) —Eo

.
HROTT
=

=

W

g lie SRt Sliesit MU it Sy S,
* b Ll

T Uk, ad T L A 540180 TSt d, nople ol e ]




: _— gl s B
Fhaagse e T NPT SReEp p s pR R R LTS P LTI PITRRNPRVERFER S0 AU B S S B D A VT R T SR
; .

AFPPENDIX F

=
-—-.......-—.-.——---...5".-—

e
iy o e B e B S iy 31
e il gl

amesidarn “.& o By i e e e e ekt ke e . A o | iyl v .,.---HW«- P vm v

3t m—. b  rrv s

VA—
% e e e ot
m.-r.. e

s o S
e
T o i e e e
o A ) W b S fo AR A e srgutegfnbievnley Syt g
T
T T T e

e s oy U e et
m-m_
B beamls B ity 3 e+ e vt ey | o
e e AR Bk

a -mau-m s 4 vmanans dishuimmiphansou i M0t O S 58 Wbt
o I
TS R ik

B o = ——
3 s e e oo 1t

s

o + DIRECTION OF TRAVEL == mrm voo o oom: v e e an omm f— f/‘f-— ~f e = s e e = < DARIICTION OF PRAVEL - e

e e

- e e e 8
ol
m—w“
T~ ara D il S T
.m._-.-ﬁ-u-- - trem - a—..-o - .---.o--.-q-ou--—nu—-m

- e e i v Sy e —
_
il i, ,-...... -.-u.-a—n.—nm [t o
S e i e, - s W‘“‘
E VSRR | WAL § A Y N W P S A T i B
——

i e e T
0L SRR P VOSSR SOV
a4 ........‘ s e -—-<-n-d“¢h--m-|-.-—---...‘.
e e e e A LT rgresty F R s ot g T T s et e s
et + Vi ol B ——— PO ————
P ———— i ke mUD metoon ammlotiot sy el Aetrg St i 3 A PR siemmg Voumt o
m-mmm et e e et hbmarenentt e ey e s
e e i e gy i e e frrmer——
— e
e I
—mu.--_-- + sl ot -u-;—n—-nmu- —-—-——.-...—-—-o-——--—-: P P e T ——
sy S - Sl S Ay —-—-’m
T . gy ot ety
t—————— ———— e vty P s
" Aava— s Ve Y, e 0 - AP e W POVl
T o ot o et 1 Sy S

T

I
gi
HH

H

TR

Ly Ty

AUTOMATIC BRAKY

763 OFEN

“!me-ﬂu—_—--——-—-—--\-ﬂ—u—-“m-ﬂ_—uw“ummm m‘-—«-

ry

o o e

TR 4
— 3

[~ 1TV, |

l?. ll&ll
= el W'J* e e e g e ke 'lum»m] ﬂ%‘m‘

oy

s oy b iy B b




B A YTTE R e e be,

APPENDIX F

L ) o O e At
TRt~ e
i==‘.' &:-ﬂ-ﬂn =

L | e
S0 D AP

_--n--—u--ﬁ
. —

-u
e vt
——0 0w "

XL SN e
A

vemrmrover b & AORY v, i £P -4

e e
S e o Lo meany i v 4 ¥1
e — . e

- .

St W
oy . o

n—— ) ———
opey ey iy Ry ey g i
R e |

e

A (i in lioiore- el t———— A SO
T E e BTN S A= 041 A e /D ety = . Gdrmrat vide o

R - ern s A R P S 0h T wlerar

- ..
Gy o1 —— o

o aipe
bre e »

. g
WS dene e e v 848 e o - vk P
4 ek n e OO LA A A dam ¢ e Al g A N

——

i devmigny Lyt o g%
i E wire S W .
e e L e e ]

M vt $- - o S e

AR
ety

- — ey
e B QTP LW & domd s S e . il 95
o s Pt e eene—aruy

ol # Ak R s - bt

- ) gy o

- ST st mhmy

- " -y
-

e L e
" & b 4

e =AM T 04 Ao R A8 At W ey
e ks o Sretoth | e Mo t) 1

e
—...n—ua..

- de s o

- s---| -

B limpaererai by e gl Pyt
e e e e ) S

ey

(k]
e e -u-o ..

s’
—— g

e A e

—
P

A——
A Sk Dbty - S -® .3 S s e Tone AL/ SR ireton. § b W B | V. |
L Attt T ke S A

e e

ettt de i iy iy g g i i “!6

v
2w ¢ it s it

v o
.
BT

v wetmma s

. e
-

e T R

-
A —

At ity ybSabbipany
--_““.ﬂ-ﬂ- AR g
3 L

—
Sre e b o .—:-'—-n-“.—-m-'“-- =u S 'm

-

e oy

-

W AR %

v e 74 Fhallle v
A i A IR | 0 & B b1 48 N ¢ e
et et ettt

o ama R rrrert it Tl
e . T A T A e vy W 2 ot

WL

R SRSk U= S et

—— Jo—

-—
A ot
b b2

e s a——— - —— T F
AR L Sm— . &N b, -

o e epmama- & kit v S WM Hakkiesia do & ¥ e oS- et

A - —-—--4---—----—-———-—- tq”-““
m -m-'——-—=-—l=— - —— "m

LAk s u-m

”r

4P

PCL OPIN

“n—-_-nm-—_-n—m‘" mm-—w-—‘m—-“m——.h_ —-hmw

& i

B P

- ey o

R R L L PT  Pp ey
Lk g 4 - -

BY, SRAKE
T L — _L..J....J.J_.,.J.-L-..-;--L.-r.}--h BAN

v, e s
R

-




SNOR

¢ e e o et et PR 3 T ML ) ) A S <A g PR T ALy DB SRS 5 a s Bt B $ R RS A B P B, o BMHTT LA ] G S TLINAG LM R B8 < ax e ek A AR e b gt R ST AT T e B R 2ATALS ST

APPENDIX F

SR — ——
coqef b e e dp ot GO T |- e | b o -%--'--r-i-*‘*':r+,-':

. . ..
B — A | § S s Bt e PSS VY T ok < R e W et | A4S 4
T de e Snphvann. A W4 LA o ol A0 <. 0 s e s 3 WPelinbe Ul e+ e S | i

e S —————

- 8 e - - g p—

Mre———
o ey o . I ST B F O 1
e Sy . S

e — —

i A oarmint
S it = A VIS Bl /o e AR 0 | b gy 4p - - Prgre Ay -
bt v ittt 15+ W . o e i el ——
xR . (or S M. ¢Sa- S —
‘ - x s

g ey

——
o 1 Ay piknke 4 e g b 2 13 .

P G
e ——

i |
S ST AL i m y wird  Anie SPubie gkt B

et L - e 1 1-—:--.-1- -
s E ma t ade g o eew

. - a - [ [ A 2k s bt
L e e T
e iy 3 ¢ g~
e ey
v——

e doiinny 1

»
Uit it
- - — S -
m-.-—n—- e M T e Y A
W“’
.

.

LA

~ 3
= om e =] — o ouacnon §ravs —— -2

»
' -““-_a--—p-ﬂt—b”ﬁh——-

B e e e e e
[ —_— et

y [
* 4n e e ——— .

i 5 O P -
—— e bambk M 4y el
- .

— - omn ¢ m—

B i e el e R I e L R Y L TR
Aol St -0 SRRl SOl ¢ S s Uy b
A A A ANt Al 8 P e PR ST At fors BT {8 e Ly gkt i ® S BBAS 1 & wn E SIE A~

R+ S

- ey

T ———— .
:
)

-y
| e g St e ¥ 3

1 0
i g pr—— . -
== LOAD [AMPS) == = =
e aee S T e FaHe E =
=3

Wl wma ke klm m B - - Iy 0 aee mm b 1+ ek TR - R w S~ R e k4
R s @ b |5 S mo—— = p—— 1 v © b e men e il pe - W e ubma O BB D e e W5 b A S b ppBimindirrt Ty ——-
A el hefialepe - Wl | A 4 o PR i i gl —

s
o+ — b
e e Wy ¢ ) PR ¥

7 S elmnie Sl
e R S Wma . T 9SSyt W A

ClroniCs, IME, ~=— wrrw vt o e o s v . e ULSE Eloctreniss, Inc. —-—-
B e e T e ey e e — e—

AUTOMATIC BRAKE

13,
%8
e PLS OPEN

Sy Gy Am) s iR WA —~“~~m°“°““ m‘-on-q_“--m e ghne (Uwn TEDS W WA M S L AR SIS GEN RS NOUP SN SN

g £ & 4 ¢ ¢

W
- §
2

W———-—-—-——-—-

#Y, BRAKS
Ceww weaew | | L..n-J--L--‘-qu--v‘--L-ﬂ»'-J-P‘!'J‘ﬂ'




Ly

Rty Ly 1

BESATVIRNCI s Fash G hran iy WY Asrngvd o Brasist NS ot PR

T BT L T s £ St S BT 01 R B b s st e d B e e b e ot o ] A e €0y r 3 SRR S e it T b gt LR AN

APTENDIX F

—a.
e e bt o e e e

S St S |
—.__m:m.- .....-a—n—a.._ S N
'J S
bk “--a-u---o-n— L] -——--—-—-munn-— e e+ -—

-—- -.—-.---

e i

sl  aamdd g g
i o Lt Al SR v St e . Sy 3 WS | g St wenmane W < 48 ._..._.--m--mn

gk ik Qlt’l & & e e
. ireaons Yans it 45 aae Atk i o g
s b brasbo it e oo b iy e !
.- m- u_—-ﬂ--——p.—n- e 4 P 5 anen iy up s - P
A S HMTITR AR bt ARt iy
m"m‘“"m"w»-u T "
pphiienbmipb— — - —‘_ —‘ " T - - - L a -, . .

4
- . o .« . .
b A A 61 A A A A bl < b b s b - - g uq-—-.. puu—u-u-

, - AOAD{AMPS) ".".:f'".'..'_.'.'ﬁ'.".':."..'..Z--- Rt

" e e Ty e e _.-..‘m._.__._._._..a.

o

Y=y s Py
o R R L e el e e PSR - b - . - - —.-m-- e ptloror el e m—r———
o Sl . m

s e dne. ta demn ey ey S Vo ‘eeaalilbitn il inlpcirnin. i S50 B Pt ST S ns b Soarems e e ‘

et dgrrame
e W b | O | S R S T Skl bl B B okl

o e S G SRR e e e

- md s e
e om— ) ep—— - 4w W -
oam g Sh me v B el b b A oo G W Lo 4 W Gl § t A TR SMN06 | A e WMDY St & W 4 - g TP o S Pt &

PaeE S Gt P4 G

A S shintentdnainil
mu_——_——w“. mwumnm o w i pp Al h 8 k) e

AN TR & i finbulipinsiioh wiedasn e et | S S _snn-a et i S oo i S, SPPPAPYeT= £ APPD 4SS IRt =PI Rt
oA eSS Raisii VR __.—i.-..———--——-——uc——-———-m-l——- e e 1 A ]

P o P e o, o e i e et
o berebrvma]
e T B e Lot
e S r—
et suimve e duis il AP S s AR 2 A At S-S el Miriedebdl ke

B T o ——try ot ot
—— — ...._T,.._g,_,._. e S-S el A
> [t ’

or
10 980
ur 7Y
e ' s
s198 . N T —
=4 PHi : 2415 .
e 03, PN ' PCS OMN s

AUTOMATIC BRAKE

...-“—“o“-mwuub-—m“—dn——-.-—-u--hm u“l"m——-_u--.—u-mm—-——"--m-—

a4
3 ?
peemmend TV, memeed UV oot

= DY, BRAKE BY. SrAKe
N T * mAReRn wadt b e J..J._..J..J.-»-L.La...-l--l-.--l--l--r-l-




i B

APPENDIX G

ASSOCIATION OF AMERICAN RAILROADS
LETTER BALLOT CIRCULAR NO. DV 2033

CIRCULAR NO. D. V. 2033

ASSOCIATION OF AMERICAN RAILROADS
OPERATIONS AND MAINTENANCE DEEPARTMENT
MECHANICAL DIVISION

Officers of the Division:
A, W, Johnston F. E. Cunningham, Chairman
Vice President D. M. Tutko, Vice~Chairman
F.A Danahy, Bxecutive Director
R. C. Reber, Becratury

LETTER BALLOT CIRCULAR

OFFICE OF SECRETARY
1920 L STREET, N.W.
WASHINGTON, D.C. 2003¢

L

July 8, 1983
TO THE VOTING MEMBERS:

At the Business Meeting of the Division held in Chicago,
Illinois on June 29, 1983, the recommendations from the comnittees
of the Division were ordered submitted to letter ballot vote of
the members, as indicated by the proposals in this circular.

Whersver possible, attempts have baen made to fully
explein the recommendations, but in order to save time and expense,
these have not been reprinted verbatim in this circular but are
written with reference to Committee Annual Report D.V, Circulars
by item as well as exhibit number. |

The Ballot is attached in duplicate. If it is inpossible
to return the formal ballot in order to reach this office prior
to noon on August 8, 1983, will you‘glonno telagraph your vote so
that it may be recorded, with the ballot being submitted later as
confirmation of your vote (Telex No. 892352 AAR CSD WSH A) .

In the event of a negative vote on any proposai, the
General Committee requests that you submit, with your ballot, a
letter giving a reason for the negative vote. Your information
could be of value to the Committee, should & further study of the
subject be necessary.
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if desired. For additional information, please
refer to Circular D, V. 2026, Item 16 and
Exhibit 2, The vote of this company is:

n Favor) - or - Against

.0'.‘..0..'..‘..00.'...

Proposal 22 The bottom shelf E coupler was approved by Special
Letter Ballot as an AaR Standard, effective July 1,
1980. AAR bottom shelf couplers are included in
Section B of the Manual of Standards and Recommended
Practices, as well as Field and Office Manual
Rules 16-17. Present Field Manual Rule 16, correct
repair table, requires that non-shelf couplers be
replaced with non-ghelf couplers.

This proposal provides for the replacement of non-
shelf type E couplers with corresponding bottom
cshelf E couplers without penalty. This revision
is recommended on the basis that it w1 enable
railroads to maintain single inventor_ if they
wish, and that the bottom -helf coupler offers
advantages such as reducir _he possibility of
derailment in the event ot a failed mating
coupler. 1t should be noted that Field Manual
Rule 16 will continue to prohibit replacement

of a bottom shelf coupler with a non-shelf coupler,
It is proposed this revision become effective

with the first change published to the rules smubsc-
quent to approval. For additional details, please
refer to Circular p. v. 2026, Item 41 and Exhibit
12. The vote of this company is:

@r - or - Against

S0P 2P PR LEIOIEELTEOEBIETNTS

Proposal 23 The bottom shelf E coupler was appxoved by Special
Letter Ballot as an AAR Standard, effective July 1,
1980. AAR standard bottom shelf E couplers are
included in Section B of the Manual of Standards
and Recommended Practices and in Field and Office
Manual Rules 16-17. 1In 1982 it was adopted to
require that all new or rebuilt cars requiring
lower shelf couplers, as shown in Field Manual
Rule 16, and Office Manual Rule 88B, except those
tank cars requiring double shelf couplers, must
be egquipped with bottom shelf couplers. This
requirement became effective July 1, 1982, and was
supported by the consensus that the bottom shelf
coupler will Improve the interchange car fleet,
reduce the possibility of derailment due to
retention of mated failed coupler, and assist in
keeping cars upright and in line in the event of a
derailment. Inclusion of the longer shank SBEé6S
and SBE69 hottom shelf couplers was withheld from

Office Manual Rule 88B at that time due to concern
regarding possible shelf interference problems.
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As a result of the Committee's hump yard investigation
of possible shelf interference problems with long
shank: SBE68 and SBE69 bottom shelf couplers, this
proposal recommends that Office Manual, Rule 88B,

Ye revised to include long shank SBE68 and SBEGY
bottom shelf couplers, effective January 1, 1984,

The Coupler and Draft Gear Committae has concluded
that vertical interference problems experienced
witgmlgng shank bottom siheif couplers have been
minimal.

- T L e N B B B, R S oo i R AR R  T% C

In concert with the above recommendation, this
proposal recommends that Field Manual Rule 17,
correct repair table, be revised to provide for
the replacement of non-shelf couplers with
corresponding bottom shelf couplers, without
penalty. It is proposed this revision become
effective with the first change published to the
rules subsequeni to approval. For additional
details, please refer to Circular D. V. 2026,
Item 42 and Exhibits 13 and 14. The vote of this
company

In Favor/- or - Against

Ol‘l...lt‘.ﬁ.......tl..

Proposal 24 This proposal provides the requirement that owners
of cars nquipped with E/F couplers with pin
bearing blocks cast in Grade C steel prior to
March 1970 remove these conplers for inspection
when cars are on owners repair track. Due to
the high failure rate, under current Interchange
Rules, all Grade C and type P couplers having
pin bearing block are prohibited in interchange
if cast prior to March 1970. Type E/F couplers
of this design were not included in this prohibition
at this time, however, the Committee has been
made aware of reports of failures of couplecs of
this type during the past year. For additional
details, please refer to Circulexr D, V. 2026,

Item 48. The vote of this company is:

(I T:jfg:) or - Against

LA R R R NN N N N AN

Proposal 25 This proposal recommends revision of the draft
key Standard S-121 to provide hardness tasting
and moxe detailed instructions regarding marking
of draft keys. For additional detalls, please
refer to Circular D. V. 2026, Item 58 and
Exhibit 17. The vote of this company is:

C In Favor » or ~ Against
el
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