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NATIONAL TRANSPORTATION SAFETY BOARLD
WASHINGTON, D.C. 20594

RATLROAD ACCIDENT REPORT

Adopted: December 7, 1978

ST, LOULS SOUTHWESTERN RAILWAY COMPANY
FREIGHT TRAIN DERATLMENT AND RUPTURE OF
VINYL CHLORIDE TANK CAR
LEWISVILLE, ARKANSAS
MARCH 29, 1978

SYNSOPSIS

About 12:10 a.m., on March 29, 1978, 4 locomotive units and 43 cars
of St. Louis Southwestern Railway Company freight traim SRASBK derailed
when they envered an 8° curve in the wye track at Lewisville, Arkonsas.,
The body of the 13th car struck and ruptured the tank head of the 12th
car, releasing vinyl chloride into the atmosphere. The vinyl chloride
subsequently ignited and buildings within a 1,500 footr radius of i:he
ruptured car were damaged., About 1,700 residents of Lewlsville were
evacuated, The angineer and two head brakemen were injured. Property
damage was estimated to be $2,189,000.

The National Transportation Safety Board determines that the probabla

cause of this accidsnt was the failure of the engineer and wther crewmembers

to slow train SRASK for the l0-mph speed restriction through the wye track
as required by the reilroad's general orders. As a result of the train's
high speed and consequent emergency brake application, the high rail in the
curve moved laterally, allowing the locomotive to derail, and subsequently
turn over, and the following cars to derail. The release and ignition of
vinyl chloride from the ruplured tank car caused.extensive damage to the
train equipment and vhe adjacent industrial plant apd buildings.

INVESTIGATION

The Accident

About: 9350 p.m., on Mavch 28, 1978, St. Louis Southwest:ern Railway
Company (88W) train SRASK 1/, & northbound freight train consisting of 4
locomotive units and 116 cars, departed Shreveport, Louislana, for Fine
Bluff, Arkanses. Originating in Strain, Texas, on the Southern Pacific
Transportation Company, SRASK was being opercted as a run-through train
at Shreveport, where & roll-by inspection disclosed no defects. A test
for brake leakage was not periormed.

I/ The Tetter "K" in the tyain identification indicates the prosaence of
hazardous material cars in the train consist.
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Shortly after leaving Shreveport, the engineer closed the cab
windows because of the cold weathar, He later checked the train's
egpeedometer and found it functioning properly, At Alden Bridge,

42 miles from Lewisville, Arkansas, a& satisfactory stop was made by
using the train's automatic air brakes. About 24 miles from lLewisville,
the engineer radioed the conductor that they were passing a "hot box"
detector. The conductor acknowledged the transmissioa and, after passing
the detector, replied that it indicated a satisfazctory journal box
condition,

At 12:02 a.m., when 6 miles from Lewlsville, the rear brakeman in
the caboose radioed the Lewisville operator to inform him that SRASK
would arrive in Lewisville about 12:15 a.m, He also asked if the train
would be able to continue through the Lewisville siding and ontc the
main track for Pine Bluff without stopping, About & minute later, the
opaerator, after checking with the dispatcher in Pine Bluff, radiced that
train SRASK could continue through Lewlsville 1f it arrfved before 12:15 a.m.
The reat brakeman then radioed the information to the engineer and, recelving
no reply, immediately repeated the message. This time, the head brakeman
in the locomotive cab answered and sald he understood the Lewisville
operator's instructions., The engineer later sald that he had been busy
and, consequently, let the head brakeman operate the radio to respond to
the rear brakeman. The engineer also stated that since he had 13 minutes
to travel the 6 miles to lewisville, he was in no hurry.

According to the engincer, as HRASK approached the milepost simn
indicating 1 3/4 miles to the Lewlgville wye, the train was moving at 35 mph
and he wade a 6-pound service application of the brakes. This was the first
brake application in about Z3 wlles, since near the hot box detector. While
passeing the Lewlsville yard limit sign, about 1 mile from the wye, the train
entered some ground fogj however, the engineer said he did not become
disoriented. Believing the train was not slowing adequately for the 10-mph
naxinum authorized speed for the upcoming curve in the Lewisville wye, the
enginear said he increased the brakepipe reduction to 15 or 20 pounds as the
train passed & road crossing 3/5 mile from the wye. The engineer sald that
he nmade an emergency brake application about 1/2 mile from the wye but that
A slmultaneous emergency brake application had cccurred automatically because
of an explosicn hefore the train devailed.

The head brakeman stated that, as the train erntered the patch of ground
fog, he bevauwe discriented snd was nol able to see the track until SKASK
passed out: of the fog about 1/5 mile from the wye. Estimating the speed
at this point to be over J0 mph, which wae too fast to safely traverse the
wye curve, he immedictely reached for the emergency brake valve., The teain
went into euergency hefore he could activate the valve, wo he braced himself
in anticipation of the locomotive rolling over. After the lead locomotive
unilt passed the wye switch and entered the 8° curve, the haad brakeman felt
the locomotive tip onto ite left silde and slide for about 50 feet., (See
figure 1.} While trying to get out of the locomotive, the head brakaman
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heard an explosion., The concussion knocked him and the engineer to the
bottom of the cab., The two men escaped from the cab by climbing through
8 window, and they made their +ay through heavy fire aud smoke to safety.
The head brakeman lookad back for the swing brakeman, who was riding in
the second locomotive unit, but did not seze himj the unit was engulfed
in flames.

The swing brakeman in the second locomotive unit sald that although he
thought the train was moving too tast at the road crossing to adequately
slow for the speed restriction in the wye, he did not act to slow the train
because he believed the engineer was 'cautilous" and would act proparly to
slow the train., The brakeman also thought he may have been mistaken about
the train's location. He estimated that the train's speed entering the wye
was more than 33 mph. When he saw the lead locomotive unit begin to tip
cver, the brakeman braced himself. He uscaped from the cab of the second
unit as it filled with mud, rock, and intense heat. He saild he did not hear
a whistle baing blown For the road crossing and did not hear an explosion
before the derailment,

In the caboose, the conductor and rear brakeman felt the brakes apply
and the train slow when the engineer made the initial 6~pound service
brake application. Because they were unable to determine their exact
location in the darkness, they took no exception to the lack of additional
braking as the train approached the wye. Before the emergency brake appli-
cation, they did not feel any unusual motion or slack action in the caboose.
After the tyaln stopped, the rear brakemsn saw the fire ignite near the
head end of the train. The conductor noted the time as 12:10 a.m., then
radioced the Lewlsville operator that SRASK had stopped and they could not
contact the engineer., The operator responded that he would go to the scene.
The conductor then began inspecting the train and found eight cars near the
rear had derailed., When he reached the middle portion ¢f the train, which
was blocking the road crossing, he obtained a ride to the Lewisville station
with a truck driver who had been waiting for the train to pansa. The rear
brakeman later was instructed by radic to walk to the rnad where he would
be mel by somecne and driven to the Lewisville station.

The initial derailment oceurred about 100 feet into rhe wye curve
near the southwest edge of the city., (See filgure 2.) The J&P Petroleum
Product., Inc., Company (J&P) wad adjacent to the wye on the east slde of
the track. The business district and main residential areas began about
1,006 feet northwest of the wye.

As the lead locomotive unit turned over, the following 3 locomotive
units and 16 cars derailed. The 20th to 23rd, 26th to 42nd, and 86th to
94th cars also derailed. The body of the 13th car struck and ruptured the
head of the 12th car, a tank car contalning vinvl chloride, Escaping
vinyl chloride ignited with an explosive force, enpulfilng the locomotive,
the let through 16th cars, and a J&P sbed and storuge area. The 29th
car, a tank car containing tecrahydrofuran, was also leaking at an under-

body valve, Its con*ents poured Lato an adjacent swampy area without
lgniting,
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A vorthbound irain arriving at Lewisville moves on nearly straight
track for more than 2 miles approaching the wye. There is an average
0,10 percent descending grade in the first mile and an average 0.13
percent ascanding grade in the second mile approaching the wye and point
oi garailmt from the south. The 8° curve at the wye had an elevation
¢ inch,

Injuries to Persons

Q&Mgﬁa Pagsengers Other

Fatal : 0
Nonfatal ]
None

Damsge

T™wo of the four locomotive units were destrwoyed, and two were
heavily dsmuged. (5ee figure 3,) Iwenty-two of the 43 derailed cars
ware destroyed and the others were dumagsd. The 12th car's trailing
head was dented and its tank torn on the laft side at the junction of
the trailing hsad and shell., The tszar was 82 inches long at the weld
1ine between tha 7 and 10 o'clock puositions. (See figure 4.) About
500 feet of track, including onu switch, were destroyed. An additional
1,070 feet of track wers damaged.

One J&P building and a materiels storage ares were destroyed.
Several othar buildings within the axplosion concussion area ware
denaged.,

The coat of deamages was estimated to be:

Equipment 81,648,000
Track 65,000
Lading 240,000
Property 236,000
Tot.al §2,189,000

Traincrey Information

The él-yesr—old engineer's last physical examination, in Docember 1976,
diaclosed no defective physical condition, He had been operating
locomptives for 21 years amd had made about 400 trips over ihe Shreveport-
co~Lawisville terxitory, His fallow employees considered him a good
engineer, ’ '

The 47-year~old head brakeman, «ho was in the lead locomotive at
the time of the accident, had baun a brakeman for 10 years, The I2-year-
old swing brakeman had been s brakeman for 1l years. Both men were found
fit for duty when lamt given a physical examination.
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The conductor was 60 veaxs old and his last physical examination, in
July 1974, indicated he war fit for duty. He had been a conductor for 15
years. The rear brakeman was 35 years old. He had been & brakemun for
11 years. His last physical examination indicated he was fit for duty.

On March 28, 1978, when the crewmembers of the train reported for work
in Shreveport at 9 p.m., they had been off duty for 9 hours., The number
of hours of rest or sleap each had could not be determined. Thelr off~-duty
hours, however, complied with Federal regulations for hours of service.
(See appendix B,) ‘

Train information

The 10th and 1ith, 12th through 15th, 28th and 29th, 35th through
41st, and 54th through 57th cars of the train were tank cars loaded with
butadiene, vinyl chloride, tetrghydrofuran, propvlene vilde, and butadiene,
respectively. The cars complied with U.S. Department of Transportation
(DOT) specifications for transport of the 1iquids and gases, The ruptured
12th car had a capacity of 25,000 gallona and complied with DOT wspecifica-
tions for DOT 112A340W tank cars. None of the tank cars was equipped
with headshields or top aud bottom shelf-type couplers.

The locomotive consisted of four units with the following specificatione:

8° Curve, 1 inch
Elevation

Weight Equilibrium Overturning
Type {pounds) Axle Speed Speed

U3ic 413,000 14 wph 68 mph
U3ic 411,000 14 mph 68 mph
GP35 265,000 14 mph 70 mph
5D40 394,000 14 mph 70 wph

The locomotive units were equipped with dynamic brakes, No. 26-L
airbrake systems, asutomatic emergency brake sanding, wheal alip~slide
detectors, speed indicators, fixed and oscillating headlights, and radlo
with which the locomotive crewmembers could communicate with crewmenbers
on the caboose, on other trains, and with the dispatcher and operators.’
The locomotive was not equipped with an operable safety control device
or speed or event recording equipment.

Method of Operation

Trains operate from Shreveport to Lewisville by timetable and train
orders; an automatic signal system 18 not used. The maxlmua authorized
speed for most tralus 1s 40 mph; trains carrying hazardous materisls are
restricted to 35 mph. Speed tbhrough the 8% curve at the point of devallment
is restricted to 10 mph, Normal daily traffic counsiste of four freight
trains in each direction. No passenger trains operate over this line,

i
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As a northbound train approaches the wye, its engineer gemerally
will apply tha brakes with about s 6~pound brake pipe reduction. To
glow the train to the required 10 mph, he then will have to reduce the
throttle to idle and further reduce the brake pipe pressure by about 10
pounds.,

I£ the dispatcher cannot allow the train to continue through Lewisville,
the operator will so notify the engineer by radlo, so the train will be
stopped before entering the wye. This keeps grade crossings in Lewisville
clear.

Crevmenbers for the trains are agslgned from a job pool on & firat-inm,
first-out basis. Their home terminul is Pine Bluff, Arkansas., 7The SSW
provides hotel accommodaticns at Shreveport, 198 miles from Pine Bluff,
for crewmembers that lay over,

The crewmembers of train SRASK were provided with information
regarding the contents and locaetion of all hazardous material cars in
the train when they reported for duty at 9:00 p.m., March 28, 1978, No
supervisory personnel were required to meet and evaluate the crew's
fitness for duty,

Meteorolopgical Information

At the time of the accident 1t was dark, humidity was about 50

percent, and the temperature was about 53° F., The eky was clear; however,
patchee of localilzed ground fog affected visibility., The wind was
southerly at about 4 mph.

Fire

The wvinyl chloride vapor cloud from the punctured tank car immediately
ignited, causing an explosion and a fireball which extended about 1,000
feat in diameter., Its concusaion wae felt as far as 1,500 feet from the
car, Local fire department personnel responded to the fire; the first
firefighters at the scene thought the explosion and fire had started in
the J&P Petroleum Produckts company. Unsware in the smoke and darkness
that the train had derailed and was burning, they directed their initial
efforts to extinguishing the burning buildings and gtorage arca next to
the track.

About 20 minutes after the gas ignition, railroad officilals advised
the firefighters that three additilonal tank cars of vinyl chloride and
two of butadiene were among the devalled cars in the fire area, Because
of the threat of additional ruptures, the firefighters left the scene.
State and local police and c¢ivil defense authorities evacuated the 1,700
residents of Lewlsville,
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The intensity of the fire dacreased during the following 24 GSours
when the other commoditias involved in the devailment and fire, asuch as
newaprint, plastic pellets, and carbon black, wers consumed. Resldents
were allowed to return to their homes during the merning of March 30, 1978.

Medical and Fathological Information

The engineer and head trakeman sustalned scratches, bruises, and
third-degree burans on the hands. 'The swing brakeman suatained abrasions
and contusions on the face snd seccnd-degwes buras on both hands., Taey
wera hospitalized for treatment of thelr injuries.

Survival Anpects

The vinyl chlovide was being shipped as a flammable compressed gas.
the ignition of the escaping gas caused a firaball that burned trees and
gtorad bullding material within a 570-foot radius of the ruptured tanl.
car. No vessdeuuvs of Lewisville lived within the fireball area and
none was injured. The three injuret. train crewmembors were protected by
the locomoiive cabs and othar derailed care from direct contact with the
firebsll. Residents were evacuated as a precautionary measure in the
avent other hazavdous material taak cars in the traiun ruptured.

Tests and Research

An airbrake test of the train's 73 remaining cars conducted immediately
after the accoident disclosed & cars with inoperative airbrakes and 4
cars with axcessive piston travel, Mechanical inspection of the 43
derailled cars disclosed no defects that would have coantributed to che
derailment,

The locomotive also wes inspected immediately after the accident,
The throttle was in the No. 8, full-power position,the automatic brake
valve was in the emergency position,and the independent brake was fully
applied. All control levers on the trailing vaits were in their proper
positions. The speedometer in the lead unit was tested and found to
work properly.

The locomotive sanding system on train SRASK was tested and found to
work properly. When the train brakes were applied in emergency, the
locomotive's sanding eystem would have automatically deposited sand on
rhe track to improve stopping ability. bGand was found on the track only
over the area of the derailed locomotive.

The track in the 8° curve was constructed of L13~pound continuous
welded rail (CWR) manufactured in 1851, DNach rail had 16 anchors per
99 taet of track snd rested on 7 3/4 by 11 3/4-inch, double-shoulder
tie plates laid on 24 7 by 9-inch by 8-foot 6-inch crosstles per 39 feet
of tyack. The rail was ascured by thrase tracksplkes per tie plate. The
track was ballasted with crushed granite rock and last surfaced in
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August 1976. A track inspector xiding a motorcar inspected the track in
the area the day before the accident and found no defects.

Tuepection of the track stri .ure and switches in the derailment
area disclosed no defective conditilons that would have contributed to
the derailment, ‘'The J&P and wye swltches were secured and locked in
their propex alignment for the main track., The high rail of the curve
in the area of the derailled locomotlve was moved outward laterallv and
had » large S-bend In the area of the lead ilocomotive unit's truel (see
fignre 4). All broken raile had hroken uuder stress from the derailment,
and no internal defects were evideat, Measurements taken of the undestroyed
track structure disclosed the following: gage vexied from 1/4 to 3/4 inch
more than standard; alignment veried from 3/4 inch less to 1 inch more
than design; and superelevation of the high rail varled from 5/8 to
1 1/4 inches,

Inspection of the hotbox detector 24 miles south of Lewisville
discloged no defective condition; however, its timeclock was running
2 minutes fast. The time stampad on its tape for the passing of train
SRASK was 11:43 p.m., March 28, 1978,

Other Information

When train SRASK arrived at Shreveport via the Southern Pacific,
it was operating as a run-through train and was reyuired to cowply with
Federal regulation 49 CFR 232,19 (see appendix A), which requires cervain

airbrake tests on run-through trains.
ANALYSTS

Train SrASK did not comply with Federal power nrake regulaticna
before leaving Shreveport. The satisfactory stop made at Alden Bridge
indicated that the brakes on the train were functioning properly,
however, and aftex the accildent, the trxain'e brakes were not found to be
defective., However, the 5SW should review its operating procedures at
Shreveport to Insure that both its car department employees and train
crewuenbers properly comply with Federal power brake regulations,

Postaccident ingpection of the track and switches in the derailment
area disclosed no defective conditions that could have contribhuted to the
cause of the deraiiment. Postaccident inspectlion of train SRASK's
locomotive and cars revealed no mechanical defaects that could have
contributed to the cause of the derailment, When the rear brakeman
radioed the Lewlsville operator at 12:02 a.m., train SRASK had traveled
the 18 miles from the hotbox detector in 21 minutes. This would require
an average speed of ahout 51 mph, a gpeed 16 mph faster than that authorized.
The triin was stlll 6 miles from the wye and would have needed to travel
at an average speed of only .0 mph to be in Lewlgville before 12:15 a.m.
However, since the following 4 miles of track approaching the yard limit
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3ign centained only mindinal gredes and cvrves, the train speed would nor
fhave changed much until the anginecr rade a broke soplication und reduced
the throttle. Consequently, when the engineer took the minduwn biaking
action 1 3/4 miles fror the wye, the speed off his train must have been
more thar the vaxiuum aathorized aspeed of 35 mph,

The fact that the crewmembers in the caboose felt the brakes apply
and the train begin to smlow after they had radioad the Lewisville aperator
confirmw that the engineur did make an application of the automatic
brakes whe» the train was about 1 3/4 miles from the wye. Though this
braking could bave reduced the speed of the train to belonw 51 wph, it
still was greater than the 35 mph estimated by the .wing brakeman as the
locomotive passed over the road crossing 3/5 mile from the wye. Also,
tack of additional braking or throttle reduction would have allowed the
train to continue at i spead, as recalled by both the head and swing

brakemen, of over 15 mph through the J&P switch and out of the fog 1/5
mile from the wye.

The maximum authoriged spead through the 8° curve was 10 mph. The
theoretical overturning spead for the lead locomotive unit on an 8°
curve with l-inch elevaticn was €8 mph; tha train did not attailn that
speed as it entered the curve. Had the train been woving over 68 mph, the
lead locomwtive unit probably would have overturned without destroying
the track, and the turaing action of the wheels would have marked the
field side of the lxigh rail. Such warks wera not found in this accident.
However, che high lateral forces produced by the wheels of the lead
locomotive unit as it enterad the curve at a speed greater than 35 mph
were sufficient to overcome the hulding power of the thrae trackspikes,
thus permitting the high rall to wove outward. The emergency brake
application as the train entered the curve also would have increassd the
Jateral forces induced ¢n the high rail. The outward movement of the
high rail permitted the locomotive to derail. The excessive speed and
deraiiment caused the land locomotive unit to leave the track area, turn
onto its left side, and slide along the ground. The S-bend found in the
outside rail of the curve reaulted from the excessive lateral forces wad
could have boen the Anitial point of derailmeant.

The conductor and brakeman saild the explust+rn occurred after the train
had stopped, and the investigation disclosed theau the initial point of
derallment was in the curve. Sand, which would have been releaged during
an emergency brake application, was found only in the area of the derailed
locomotive, Therefore, the amargency brake application and explosion could

not have cccurved 1/2 mile before the point of deratiment, as claimed by
the enginecer.

Since the locomotive was not equipped with an events raecorder,
investigators bad to depend upon each BRASK crevmember's recollection of
of how the train was handled before ths derailment. However, not expecting
an accident to occur, the crewmembern did not keep a constant mental note
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of every facet of the trip, and what they did note, they did not relate

L0 98 an event preceding an accideut. For sxample, when the conductor
noted the lack of additional braking required approaching the wye, he
thought the probliem was his incorrsct estimation of their location.

When the brakeman riding in the second locomotive unit felt the speed
over the road crcesing was excessive, he thought the problem was his
disorieutation as to thelr location. The head brakeman in the lead
locomotiv. uul't also belleved the smoke or fog disoriented his conception
of the t ain's exact location. All three exampies indicate factual events
in which these crewmembers unwittingly falled to take action to controel
the train. BEach crewmember belicved his own judguent was in error and
trusted the engineer to act to properly control the speed of the train.
This sitvatic~ highlights an emergency response problem for conductors

and brakemen working with an enginmeer they trust and consider to be
efflcient, such as the engineer on train SRASK at the time of thia accident,

The lack of an operable safety control device, which would wutomatically
apply the brake, also alicwe’' any possille inattentive moments of the
engineer, who claimed he was not disorienced, to pass undetected, In its
report on the collision of two Pegy Central freight trains at terndon,
Pernsylvania, on Marxch 12, 1972, £/ the Safety Board recommended tha: the
Federal Pailrosd Adwinistration (FRA) study locomotive cab environmental
conditions. In response, the FRA advised that it would conduct a study and,
when completed, would promulgats regulations to correct undesirable conditions
a8 deemed nenessary., However, the study has not yet been completed and
consequently Federal requirements concerning cab environmental conditilons
have not yet besn established.

The fartors cf thls accident indicate that the engineer was not
regsponsive after he made tlie initisl minimal setting of the brakes about
1L 3/4 miles from the Lewlsville wye, and that he made none of the addi-
tional and necessary brake applications and progressive throttle reductions
before making the emergency braka application after entering the wye. To
offset problems caused by crewnember inaction, the Safety Board also
recomrended in report RAR-73~3 that the FRA prom:lgate regulations to
require the instellation, use, and maintenance ¢f a fail-safe device to
gstop 8 train if the engineer becomes incapacitated. The FRA responded
that when its human factors study was completed, it would promulgate
regulations o correct undesixable conditions as deemed ncoemsary. Since
the study has not been completed, Federal renuirements conceraing a fafl-
safe device to stop a trailn 1f the englneer becomes incapacitated have
not yet heen established,

When the body of the 13th car struck the unprotectec tank head of
the 12th car, the flammable, compressed vinyl chloride quickly pressure-
vented through the 82-inch teax in the tank. A head shield may have

27"‘“Railrodﬁ_ﬂccident Report--Head-on Collision of Twe Penn Central
Freight Trsins, Herndon, Pemmsylvania, March 12, 1972" (NTSB-RAR-73-3).

TR T PVEGRTMTVY A A A IR k) S




u:i!- £ wmmmwwngm mmrw@;gmwvfwmeFT‘frﬂ SORTRL SN S A r;m,;\;_{- ﬁbﬁ;(ﬂ_ﬁfigi)silgtytlﬁi"ﬂ! AREREEEE A e A L e A A'_‘. G

it

- 14 -

L s - e

prevented the tear by reducing the impact on the tank made by the following
% car, 1f the care had been equipped with top and bottom shelf couplers,

§ they wight have staved in line, further reducing the probahility of
colliglon, The Safety Board diszcussed these safety correctivns--head
shields «nd top and bottem shelf couplers—-~in Lts report zntitled

"Analysis of Proceedings of the Natilonal Tramsportation Safety 3oard

Intc Derailment and Hazardous Matexianls, April 4-6, 1978" issued

June 23, 1978, This accident further substantiates the need for : Ny
expaditious completion of the retrofit for DOT 112A and 114A tank caxs ; P
under the deadlines imposed by the Materlals Transportation Bureau's : ;
De<kat HM-144 published July 13, 1978, 1

In the darkness, smoke, and fire following the derailment and ;
explosion, firefighters were unable to lmmediately determine the exact : '
location and cause of the explosion. Consequently, the danger of i
additional explosiona was unknown to the first firefighters on the scene %
because they had voluntarily reeponded when hearing the initial explosion. 1
This problem arxose from the unusual circumstances of the derailment :
occurring nexi to a petroleum products company and the inability of the %
railrcad to alert the quickly responding firefighters before or upon %
their arrival at the scene. Once the railroad did alert the firefighters i
to the potential dangers, evacuation and wreckage clearing were performed | 1
extremely well, However, a more expeditious procedure was needed to i f
enable bath railroad and firefighter personnel to immediately contact j
each other to axchange Information about the train's consist and all ‘
potential dangers.

AT R N mdes Y s 48 g e L L L

CONCLUSIONS

Findings

1. Train SRASK did not comply with Fedeval power brake regulations at
Shreveport,

2. The automatlc brakes were functicning properly on train SRASK as it §
approached Lewisville.

Postaceident inapection of the track and switches in the derallment
area disclosed no defective conditions that contributed to the
caupe of the derailment.

. - - - n - . - -
i et i - .
s . L o e T T e i e TR s
o e T St i : ’ - .

Posgtaccident inspection of train SRASK's locomotive and care
revealed no mechanical defects that contributed to the cause of the
derailment.

Train SRASK wos exceading the maximum euthorized speed of 35 mph
approaching the wye at Lewisville, and entared the 8° wye curve
fagter than the 10-mph maximum authorized speed for the curve,
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Because he failed to properly slow the trair, the engivecr applied
the energency brakes of train SRASK after entering the 8° surve of
the Lewisvillie wye.

The vinyl ciiloride tank car was ruptured and its contents ignited
after the train derailed.

If the tapk car had been equipped with bead shields and top and
bottom shelf couplers, it might not have been ruptured.

1f the locomotive of traim SRASK had been equipped with a safety
control device, the engineer probably would have been more attentive
at all times approaching the Lewisville wye.

Firefighters were unaware of the danger of possible explosion from
additicpal hazardous material tank cars involved in tche derailment
bécauze of thelr voluntary response to the explesion before contact
with railroad officials.

Probahle Cauge

The National Transportation Safaty Board deterwines that the probable
cause of this accident was the failure of the enginever and other crewmemberys
to slow tvain SRASK for the 10-mph speed restriction through the wye
track as required by the rallroad's general orders. 4s a result of the
tiain's high spaed and consequent emergency brake application, the high
tall in the curve moved laterally, allowing the locomotive to derall, and
subsequently turn over, and the following cars to derail. The relesse
and igaition of vinyl chloride from the ruptured tank car caused extensive
damaga to the train equipment and the adjacent induscrial plant and buiidirqs.

RECOMMENDATIONS

As a regult of its investigation of this accldent, the National
Transportation Safety Board reiteratews the following recommendations
which were made to the Federal Railroad Administration as a result of
gimiiar train accidentu:

". « o in cooperation vith the Association of American Railroads,
develop a fall-safe device to stop & train Jn the event that the
engineer becomes incapacitated by sickness or death, or falls
asleep. Regulations should be promulgated tuv require installatilon,
use, and maintenance of such a device. (R-73-8) (Issued March 14, 1973)
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", ., include in {its present investigation of thw pafety of
loeomot {ve~control compartments a study of eavirommental
conditions that could distract crews from cheiys duties or
cause them to fall asieep at thc contwvols. Regulatfons chould
be promulgated to coxrect any undesiranls conditilons disclosed.
(R-73-9) (Issued March 14, 1973)-

BY THE NATIONAL TRANSPOKTATION SAFETY BUARD

fa! JNES B. KING
Chairman

/8/ ELWOOD 7. DRIVEX
Vice Chalrman

/s/ FRANCIS H, McADAMS
Mewber

/8; PHELIP A. HOGUR
Menber

Decamber 7, 1978




- 17 -

APPENDIX A

Excerpts from Code of Federal Regulations

§ 2882 Power beskes, adnbmuxn poee
centaga.

On nnd sitar Septamber 1, 1314, m oB
raftronds ssed in interstuts osinsece,
whenever, ns reguiyed by the galoly Ap-
pliavice Act au srxandod March §, 1003,
any train is operatsd with power 9 $ealn
brates, not lags thag 4% puocent of the
sary of such bradn siinkl heve thely dpnkes
used and operated by the wngineer of the
locomotive drawing suck firadn, and o
posur-baake cars %3 eviery susla teala
which wre assoclated tofivther with the
88 rmmr.;t shall hare dinole Drnkos wo
osed and cpernted.

& * e

§ 208,12 Cmitiad serw.cmll voad teabin abn
ke taskn,

@) Jﬂl&\&l\i for run~Usrough siad unit
nn-thiough  tretns  covered  goder
§ 235,18, ench train must be chect
%ﬂﬁmmmm this goction at

i

(1) Whem ths trafe . orig'antly made
up (nited torminsl) '

(2) Wiharo traip constst i changed,
oller thau by addhag or xemnoving & ald
blcok of aare, and W1 train beake systetn
remains clasrpud; and

{($) Whore tha Liain {8 reosived n
interchsnge.

(b Eack corrior shall decignate addt-
vonel inspeciion points not mone than
800 miles spsat whore Inderraedinte -
speotion will bes mado o determine that -

(1) Brabe pipe pressure leakage dous
1ok excesd § pounvs per minits;

13} Freken apply on #ach oy in 1o
sponse to o 20-porund servind braiss e
presure reduction, sod

(2) Brake sigying b propetly secured
and doss nod bind or foul,

(¢) Train olvhrake systen: mast oo
sharged to veguired aby presiire, angle
socks and cuwhoiit cocks oust biy prope
ovly positioned, elr hose vl Ins prop-
orly coupled and must be In condititn
{or setvice, An examinadion must he made
for lenks and necessary repalri made o
redyse leakage to s minimum, Retaining
veives and vetaining vaive pipes must e
iuapected and known to be in condition
for servica, If train is to be oporated in
wectropneumatio brake operation, brake
avenlt cables musk be propaily ows-
nooted,

@) (1) Alter the alrbi ke syrtem on
t lrstght tealn is chargnd to withia 18

Alrbrake Tests

pot:is of the sntting of Uw foed valve on
the locomotive, but fc not luss than 3¢
powads, g8 indlcated by an secvrate
gauge at rear aad of tealn, sugd oz 8 pas-
senger Yraln when cherged 0 not Joss
than 70 pounds, and upon rocelving the
mgriul 0 npply brukess for test, s 16~
pound bralze pipe servics reduciion must
e made in sutomalio brike optrations,
the brake walve lapred, and the nunaker
of pounds of braks pipe leakange por min-
ute notadt as ineticited by breke plpe
gnuge, witer which hraks plpe roduction
snust be Loerensed to full service. Inspeo-
toxr of the frin bralies must be ade to
deternune that auglie ouckts are properd;
positionsd, that the brakes nre appi
on each wax, that pisica travel is correct,
that brake xging doas not bind or foul,
and that all parts of the brake aquip-
ment ars proporly securod, Whes thisin
spection hue been coinpictad, the releasy

wl must o given snd brakes released
and sach bradie inspocted to see that all
bave relensed.

(2) When » pasesnger train is to be
operated in Nestropretinatio bake 0P«
eration and afley compistion of test of
hrakes as presecibe:d by subparagraph
(1) of this pargraph the brake sys-
tem must be rechargad to not less than
80 pounds. adr preawiagg, and upon receivs
ing the sigonl o apply brakea for teaxt,
» minimnm 3 pound elsotropnetumatio
byaks spplication mat be made as in-
deated by the bk cylinder gege. In.
spoction of the irsin hrakes must then
e made (0 delerroine if brakes sre ap-
plied on enclh oiz. When this inspection
his been ocunpleted, (he relonse shimal
st be given and brikas xolessed and
ench brake finapected 10 sep that all have
reiensced.

() When the locomaiive wed to bhaul
the traln is provided with means for
malntaining brake pipe prewsure ab 4
constant lave] during survice appliontion
of the Lrain brakes, this feature must be
et oui duving tralin abrbrivke tosts.

(¢} Brake plps legkape must not
excaed 8 pounds per minuta,

(f) (1) Al initial terminei plston tamvel
of bedy-mounted hrake oyvlinders which
{a jeas ihan ¥ Inches or more than 9 inclies
must be adjusted to nominally 7 inches,

(2) Minlmum brake cplinder platon
travel of truck-mounted hrake cylinders
niust Le suMciont to provide proper brake
shoe tlearianes when brakes are relenvad.
:tnim.l:mm Maton travel must not exceed
L insehes. '
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{3) Piston toavel of braks cylinders op
fislght cars squipped witlh other than
standerd single cupacity hynke, must be
spdjusted ns indicated on badye plate ov
stenciling on cav located in a censplogous
placu nedr brake cylindep

(g When test of elrhwakesd hes been
comg: :ted ths exdnemen ang conductoy
must be advised that 'rala 15 ln proper
condition ta procesd,

{n) During standing test, brakes must
not he appiled or relinsed wotll proper
signal 1s given,

) (1) When tredn alvbrads systom 4
tested from & yard tust plant, an engl-
near's brake valve or s switshie test de-
vice must be used to provide increast
end reduction of brake pipe air piassurg
or slectronneumatic breke application
nnd reieass abt the sume or a slower rate
+3 with engineers hirake valve and yard
lest plant must be connected to the end
which will be nearest to the hauling road
locomotive.

(%) Whan yard west plant 18 used, e
rain alrbrakas system must be charget
snd tested ag prescribed by paragraphs
(o) to (g) of this section incluslve, and
when practicab’e should be kept chargsi
untll read motive power is coupled to
trein, after whith, an sutomatic brake
spplication. and releass test of alrbrakes
on rear car musi be made. 1 traln i to
bd opernted In slectropnsumatic brake
operadlon, this feet xaust alsd be made In

slncteopnestmatio brake oporation hafore
proceeding.

{$) It adter testing the binkes aa pre-
soribecl in subparagraph (2) of this
PRTRgtaph the tradn s not kept charged
until rokd motive power |5 attaclied, the
hrakes must be tested as presciribed by
paragraph (d) (2) of this sestion end it
tradiz i to be operaied nn electroppeu-
matic brake operation as prevcribed by
paragraph () (2) of this sscticn,

(§) Belore wsting plston travel or
working on brake vigging, suwiout cock
12 brake pipe branch must be closed and
aly wmservolry must be druined. When
cutout corks are provided in  brake
cylinder pipes, thase cutout cooks cnly
may be cloved end aly reservolrs need 0ot
be drained. '
gm:n L40{c)} [8T PR, L3188, June 4},

» * *
§ 252,10  Alrhrake tosis o0 run-thiough
‘wite.

and wnit run-throvgh

(a) Por the purposes of his section—

(1) "Run-through trein” meany a
el which passes from cns carrier W
snother carrier with no change in coi-
st (ugluding locomwtivel other than
thy addition or rexasval of a biock of one
or wore cars; and

- 18 -

(2) ~Unit run-through traln' means &
zun-thiough train opersicd by more
thal one carrier ob & contlruous round-
trip ¢pcle and conslsting of assigaed
eqipoient,

i) 'The carriers involvei manil jolntly
wotify the Yederal Railirond Adminivira-
tor in wnitiag of run-tivrotgh traing and
unit run-through trains cperating over
their tracks, The notles muit Llentif»
points of interchange mndg il oflrer points
winre equipment and aly bralte napeo-
tions are mede.

{0) Each run-threugh traln shall be
inspectod and tested as presoribed Ly
§ 232.19(ci~(}) =

(1> Wisere the traln is originally made
up {initial terminal) ;

(2) WWhere traln conuist is shanged
other than by adding or remuving s solid
bock of cars snd tralo brake system
remains charged; and )

(3) At Intzi:medlate Inspection points
nol more than 300 miley spart, subject
{0 the regulrements of paragraph (f) of
this section,

{d) XHach anit run-thmugh ¢ shall
be iavected and tesied s preso by
o e i originlly made

e
up and where it i rensssmbilod after

broken up; ,

(2} Once during sach round-trip cyole
of les than 500 miles st an inspection
point designated in wriling by the car-
risrs favolved; sad

(3) At intermeciate Lupsetion points
not more than 400 wiies apart, s pbjaet to
the anulmmnu of paragraph (1) of this
BRA0LUDEA.

(9) Eaoch carrier that adds a blovok of
one or more cars to o run-through train
or unit run-through train after the trein
is originally made up, shall inspect and
tes: the block as tollows:

(1) In sccordance with §282.11()~
(1) st the point where the blatk |s added;
or

¢2) In accordance with #332.13¢ (1)
at the point where the block 1s sdded,
and § 332.148¢0) ~(§} ut the next point on
its line where the ‘nspections xind toste
can be performed, but not hayord a des-
jguated 560-mnile inapection point,

() Tor the purpose of the intermedi-
ato inspections and tests required by
piragraphs () (8) and (D ($) of this
2020

(1) Piston travel of a body-mountad
10-inch brake must not exceed 1D inches;

m(dm Piston trevel on all other brakos---
(1) Must not exceed the nominsl
trave) apectfied by more than @ inchen;

m‘dm Must not exceed the rasximuun
travel specified by the badge plate or
stancit on the cat.
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(dl: inspestions snd tests maeude
under § 23%.12(0) (1) aa raquiyed by this
section shail e perfonved by qualified
ohyrler permnnwl at locationy where ade-
sunie sfepatr facilities are svallable 0
meintain power hrake systams in s@ec-
tive matlag cindition In conformity
with this part, Dofoctive caes shall be 1ee
paired or pamoved from servics at the
point of inspection and testiay,

() Each oarrisr shall record ts ine-
mctiom and tests mude under § 2:81. xa
(0)..() »s required by this
the timse they s '?erxormed by ww
ple Porm PEA 18048 * in dupli-

form shall be algned by the
mpervim' other carrier em

undcm
o mmm m:umwl or 3 monihs
mx re the

o inspectitns

) Atmm;whogdthwohx
carticy takes over con oparsd

of & Jm-ﬂzm B train or unlt rune

tradn f mmﬂmomwofmmm
earrier, the rocs! sarriexr shall in

t-ndtntthw luhodmma!m

of the iocomotive one
tains & Fom !‘RA P-8150-49 otad
uired by pergraph (h) this
seotion;
(2) Brake pipe leakagy does nol; ex-
coed 8 pounde per minute; and
(3) Brakes apply and mslesss o) the
aar cAr from & 20-pound ssrvice Hraks
pipt pressure peduoction.

It the cab of the locomaciive does not
conmn a completed l'olm RA l! am-

48, the train must be ﬁo
l'ated as prescribed by § 31 z«».—m
betore It procesds.

{87 P R. 13987, Jutw 83, 1078}
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Time spent in deadhead transportation

.. 1{‘ :- l - 2() e “l )\.‘, ;2 it

10 ;

1} :

& ATPENDIX B i
. Excerpte from Code of Federal Regulations :
e Houre of Service of Railroad Employees : :

S § 5083 Beope. (8) Timy e '~

2 NS mi engaxed in sny other -

LA This part prexcribes reporting and me- ice for Mia carrier. d aerv 2

o3 oxd keeping requivements with respeot to o

the howrs of service of mdlroad dsapivyesy.
§ 2%0.%  Apylicasion,

{8) 'Thiz part spplise to 2ach commaon
eariier vagsged in the transpovtation of
passangers or property by rallroad—

(1) In the Kistrict of Columblas or any
territory of tho United Stotes;

(2) Py a filate or territory of M
United Sistes ar the Diatrict of Columbis
to snother Eiate or territery of the
United Biatea or the Distxiot of
Colmnina;

(3) Prom any pisce in the United
Statos Lo an adjacent foreign ocuntry;
or

{4) From any pisse in the Unitad
States tivrough & forelyn coundry to av-
other place in the United Btates.

§ 228.5 DPeflndrions.

In this part.-

“Administrator” means the Adminis-
trator of the Federal Rallrons Admdnls-
tration or any porstn to whona he has
delegated auchority in the matiey
eonserned.

“Employee” mwary an individuat (1)
actually engaged in or conuected with
the movement of any train, or (1) who
dispatehas, reporty, ‘ransmiler, rocolves,
or delivers orders portaining o train
movemendts by tho use of teiegraph, tele~
phone, rodlo, or any other slectrical or
mechanical devie,

“Rafiraad” Inoludis all bridges, forries
and roads, wheths# owned or omnuﬁ
under a contracl, nyrovment, or lease,
used In connestion unitk: thet rallrced.

% 228.7 Hours of duiy.

{a) Wor purpoans of tirde part, me on
duty of an employes actualiy engeged in
or connected with the movemert of any
train, begine wheo he reports for duty
axid onds when hoe s finally relesned from
duty, mad includes«.

{1) Timeengagtd n o corvieoted with:
the movermnent of any Srain;

() Any intorign perdsd available for
rest ot a locatlot that iy nof, & desig-
nated termingl; _

(3) Any interiny period of Jess thisn 4
hours available for rest; it a designated
wrminal;

(4) Time spent I desdhwsed t-snmpore
tation en route in a duty
and

by an employee retuiming trom diwy &
hit point of fnal release Mmay nal be
countad In computing tme off duty or
tima on duty.

() Far purposes of this part, time oo
duty of on umployee who dispatches,
repuris, tranemits, recelves, or delivers
orders pertaining to train imovernents by
nse of telegraph, telsphons, radlo, or any
other slectrical or miehanieal device in-
cludes all time on duty in other service
performed for the conunon carrier dur-
ing the 2¢-hour period Involved,

§228.9 Ratiroad records| general,
(s} Records maintained under thh

past D

(1) Bigned Ly tha employes whose time
on duty s being recorded or, in the case
of traln and englne erews, signed by the
renking crew membaor;

(3) Retained for 2 years; and

(1) Avallable for inspiction and copy-
ing by the Adminlstrator during regular
husiness hours,

§228.11 Houre of duty records,

(a) Each carrier sha'l keep & record
of the following Informution convndng
the hours of duty of ¢ach employes:

(1) Identification of employes,

{3) Place, date, £nd beginning and
etding timea for howurs of duty In ench
ocoupation,

{3) Total time on duty in a3 ooeu.
pations,

(4) Number of corwecutive hours off
duty prior to golng on duty.

§28.18  Train delay records,

Eich ocarrior vhall keep a record of
time delays of 10 or more minutes ex-
parienced at a single location dy train
atd engine sarvice crows. The location,
dats, beginning and ending times, ang
cause of the delay shall be set forth In
the rocord,

§228.18 Record of tnin movements
Liept at reporting station.

Baoh carrier shall keep a record of
traln. movements st each station, tower,
ofioe, or other place where informatio
about the movement of trains i reporteu
o relaved by smployoes through the use
ol telzgraph, telophome, radio, or any
other electrioa) or mechinioal devics.
The divection of teavel and time of pass-
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Ing, or thnes ¢ arrive! and depariure,
shall be set forch in ths recond.

§ 228.17 Dispacher’s record of trein
movesncnis
(s) Each carvier shall keep, for each
dispatching district, & record of iraln
movements made under the dirootion and
ocnirid of o dispateher who jwes tele-
olevtrionl o mechanioal devise to dis-
ﬁnwha report, transmit, roceive, or de-
ver orders pertalning to traln move-
ments. The following information shall
ke included &y the reocid:
mu)t Identificationn of tiowtable In
ect.
(%) Locatlon and date.
{3) Jdentification of dispeichers and
thedr imes on duty.
(4) ‘Weathe. conditions at 8-hour in-
tarvals.
(5) Limmiification of enginemen and
condustors and shelr tines on duty.
(8) Jentification of tralny and en-

(7} Btation names and ofios designa-

(8) Distances betwesn statims.
(9 Dirvction of mivemen! and the
time enth train pases all reporting

am Arrival snd dopnnun times of
trains st all reporting station

(11) Unusual svents nmncwM move-
ment of Lizins and identifl:stion of
tralrs affectod.

§ 235.19 Msniily roports of excon
lﬂvk‘.

(8) Each ourrisr shall report to the
Administeator each of the following in-
stances within 30 days alfter the calendar
1.onth in which the instance occurs:

(1) Members of & train or sugiine crew
or other employess engagc i or ook~
nectod with the movemant of tirins are
on duly for more than 14 cxwecutive
hours (1” “«ours aiter Decembar 1§, 1078} .

i2) Members f a tialn oF sngine crew
or other employees engnged in or bon-
nected with the mwovement of tasins re-
taam 0 duty after 14 hours of continuous
servics (12 bhowrs after December 38,
i972) without st least 10 oonsecutive
hours off duty.

(3) Members of & tralns of engine crow
ar other cmployess sngaged i or cone
nexted with t..e movemant of trains con-
tinue on without at least § sOnsecy-
tive hotirs off duty during the prrceding
M hovrs! '
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(8) Members of a train or engine crow
or dther employess engaged in or con-
nected with tho movemont of trains re-
tum to duty without at lesst 8 consscu~-
tive hnur- off duty duving the precoding
24 howes.'

() Employees who transmit, receive,
or dellvor orders affecting traln move-
ments are on duty for more than # heurs
in nny 24-hour period at an office where
two or mors shifts are emyployed,

{8) Employees who transmit, receive,
or deliver ordere affecting traly; moves
ments are on duty for wore than 12
houts Iz a5y 24-hour perlod ot an office
where one shift is employed.

(b) Reports required by paragraph
(al of this section shall be flled In writ-
ing on FRA Form P-8180-1* with the
Office of Satety, Federal Rallroad Ad-
ministration, Washington, D.C. 20380. A
selxirate form shall be used for each in«
stince yeporied.

§ 228.21 Civil penalty.

A carrisr that fails or refuses to keep
rocords or fle reports as required by this

part, or to make records :wo.uable to the
Admlnumtor for inspection or copym%
i liable to & vl penalty 0. $500 for eus
offsnse as presoribad by section 20 of the
Inturstate Commerce Aot, 49 17.8.0. 20,
Jiach day s faliure or refusal continues
15 & separate oflenw,

§ 23823 Criminal penalty.
(a) m:oever knowingly and will-

(!) Makes, causes to he mede, or par-
ticipates in the making of & false sntry i
reports required to be filed or records re-
quired to he kept by this part;

(3) Destroys, mutiletes, alters, or
otherwise falsifies such records;

(3) Negleots or fails to make full, true,
and correct entries in such records; or

(4) Keeps & record contrary to Ihe re-
quirencents of this part;

Is aubject t¢ & 85,000 One and 3 years'
Imprisonment as prescribod by seotion 20

of the Interstate Commerce 4
”3!00 “i Mt‘

tInstances juwnlving tours of duty that
sre broken by Tour of motw sonssoutive hours
off duty time st a decly terminal and
dio not contain more thas: a total of 14 bours
sre not requized 0 b reportod, pormd
such toure of duty are mmadiataly precsded
Ay 8 or maore cnesotitive hours oif duty Lima.
Ivctanmee Involving toire of duly thal ere
w loee than 8 conssoutive houly off
contain more timn & tom ¢l 14
m thme on duty (19 hous attor Dex. 985,
lm ' nlm e amul
y be ned from the Oflte of
nmt s m-m ma‘m Administraiion,
uh}nm D.o. Raproduction is
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