PRA3-916304

e N e Y B2 oy e o
P

FIR A

NATIONAL
TRANSPORTATIO|
SAFETY

BOARD

WASHINGTOR, D.C. 205394

RAILROAD ACCIDENT REPORT

DERAILMENT OF

SEABOARD COAST LINE RAILROAD
TRAIN NO. 120,

AT COLONIAL HEIGHTS, VIRGINIA
MAY 31, 1962

NTSB/RAR-83/04

UNITED STATES GOVERNMENT

Ql?ﬂ(}DtCi’\ d?
NI ‘- L
INF ORM AT

|
5. DEPARINENT
SRIGFIELD,

VICE
%RN

T
ON

GF GOM
Vi

ECHMICAL
S
b




TECHNICAL REPORT DOCUMENTATION PAGE

. Report No. Z.Government Accession No, | 3.Reciplent's Catalog No.
NTSB/RAR-83/ 04 PR83-916304 ]
I, TitTe and Subtitie Railroad Aecldent Report— 5.Report Date
Derailment of Seaboard Coast Line Railroad Train "ZMM\'MS

No. 120, at Colonial Heights, Virginia Mav 31, 1982, Eegformi ng Organization
' ode

7. Author(s) ‘ * 8.Performing Organization
: Report No.

9. Performing Urganlzation Name and Address T 10.Work Unit No.

0y

National Transportation Safety Board Hd_l}ggﬂ%ra(;t oF Grant No.
Bureau of Accident lhvestigation
Washington, D.C, 20594 13, Type of Report and

Period Covered

12.5ponsoring Agenzy Name and Address

Ratlroad Accldent Renort
May 31, 1982

NATIONAL TRANSPQORTATION SAFETY BOARD

Washington, D. C. 20594 ' % . Sponsoring Agency Gode

15.50pplementary Notes

1. Abstract Ay 95 p.m., on May 31, 1882, northbound Seaboard Coast Line (SCL) freight train
No, 120 derailed at the Swift Creek Bridge in Colonial Helghts. Virginia, following a hard run
in of slaek which occurred when the traln transited a change in grades, The train was
classified as restrieted by SCL timetable designation with a maximum authorized speed of
50 mph. The engineer staled the train speed was 45 mph at the time of derailment; however,
tests conductad following the aceident Indicute that the train speed was 64 mph when the train
derailed, Cars Nc. 89 through No. 118 derailed. A tank car was breached In the derailinent,
and its contents were released and immediately ignited. No erewmembers were injured as
result of the accident, but 12 firefighters and a state emergeney offleisl collapsed during
firefighting operations, Erroneous and conflieting information concerning hazardous material
on the train caused confusion und resulted in misdirected emergency response efforts,

The National Transportation Safety Board determines that the probable cause of
this accident was the failure of the engineer of train No. 120 to control the slack action of the
train as it transited a change in grade. Contributing to the accident was the Seabourd Coust
Line Railroad's allowing an engineer who was known to e deficient in train handling skills to
operate the train, Contributing to the severity of the fire and to the Ineffeetiveness of the
ciergency response was Inacequate training of railrcad operating personnel and onscene
raflroad management,

B .uistribution Statement

\7.Key Wordipgight train, dernilment, hazardous material P nt 15 & }
release, tank car, breached, waybills, emergency response, . h’ d"‘_‘*t‘”}"“t 5 “V”“?b ¢
training, command post, train dynamies analyzer ¢lass, to the publie throayh the

National ''ochnieal Information
‘ service, Springfield, Virginia
22161

hazard graph, flrefighting operations

19 Security Classification | 20.5ecurity Classificatiun | 21.No. of Pages | 22.PFlice
(of this report) (»f this page) 44
UNCLASSIFIED UNCLASSIFI_ED '

NTSB Form 1765.2  (Rev. 9/74)

e .




CONTENTS

Syromjms .. .. .., ..

INVESTIGATION . . . .
The Acevident . . .
Emergency Response
Injuries, « « « . . .
Damage . « . . .
Tralncrew Informatlon
Train Information . .
Meathod of Operation .
Track Information . .
Meteorulogical wformation
Tests and Research, . . . . . N
History of the Hazardous Materlala Shipments
State Emergency Plan . . . . ., . ., ..
Seaboard Coast Line Emergonev Procedures

ANALYBIS»-&..;.;-;-- L T T T
The Aceldent . . . . . . . . .,
Englneer Training . . . . . . . . e e
Initial Seabourd Coast Line Emep gency Response Actions
Initial Survey Toams (I9T) , . .
Hazardous Materials Int‘ormatlon. ‘ .
Emergency Guidelines . . , ., , . Ve
Site Security . . . . , v oe
Management of hmergency Response .

CONCLUSICNS. . . .
Findings . . . .
Probable Cause .

RECOMMENDATIONS .

APPENDIXES [ L) v & . [ ] L * L} * (] . L * [] * L]
Appenadlx A~~111vefstigaticun Ve s e e e
Appendix B-~Personnel Information . . . . ., . .,
Appendly C~-Tonnage Graph . . . « « . , . .
Appendix D--Exeerpts fromn Seaboard f‘oast I ine Timetable
Appendix E-~Hazard Graph « . . . « + . v v « v\ . .




NATIONAL TRANSPORTATION SAFETY RPOARD
WASHINGTON, D,C. 20594

RAILROAD ACCIDENT REPORT

Adopted: May 3, 1983

DERAILMENT OF SEABOARD COAST LINE RAILROAD
TRAIN NO. 120 at COLONIAL HEIGHTS, VIRGINIA
MAY 31, 1982

BYNOPSIS

At 1:25 p.in., on May 31, 1982, northbound Seaboard Coast Line (SCL) freight train
No. 120 derafled at the Swift Creek Bridge In Colonial Heights, Virginia, following a hard
run in of slack which occurred when the train transited a change In grades, The train was
classifled as restricted by SCL timetable designation with a maximum authorized speed of
30 mph. The engineer stated the teain speed was 45 mph at the time of derailment;
howevar, tests conductad following the aceident indicate that the train speed was 84 rph
when the train devailed, Cars No. 89 through No. 118 derailed. A tank car was breached
in the derailment, and its contents were released and immediately ignited, No
ecrewmembers were Injured as a result of the accident, but 12 firefighters and a state
emergency official collapsed during firefighting opervations. Erroneous and conflleting
information concorning hazardous material on the train caused confusion and resulted in
raisdirected emergency response efforts.

The Natlonal Transportation Safety Board determines that the probable cause of this
accident was the failure of the engineer of train No, 120 to control the slack action of the
train as it transited a change in grade. Contributing to the accident was the Seaboard
Coast Line Rallroad's allowing an engineer who was known to be deficient in train
handling skills to operate the train. Conuributing to the severity of the fire and to the
ineffectiveness of the emergency response was inwdequate training of railroad operating
personnel and onscene railroad manage ment.

INVESTIGATION

The Accident

At 11:35 p.m., on May 30, 1982, northbound SCL freight train No. 126 (train
No. 120}, consisting of 2 locomotive units and 132 cers, departed Florenee, South
Caroline, for Richmond, Virginia.  The iralh nade en en route stop at Milar Yard,
Fgyetteville, North Carolina, where 25 cars were set out of the train. At 4:45 a.m., on
Msy 31, the trasn arrived at Roeky Mount, North Carolina, where a third Jocomotive unit
was added behind the original two units and cars were switched in and oul, after whieh
there were 186 cars in train No. 120, Mechanical department employees then inspected
the traln and tested the brakes, No axeeptions were taken to the cars and locomotive
nnits. A vellef trainerew for train No, 120 eame on duty at 7130 a.m. At 5:30 a.m,, the
gonductor reported that he took exception io a car in the train. After mechanical
department employees Inspected the ear and found that the load in the car had shifted,
the car was switohed out of the train. By %100 a.m., the train had been ¥faysembled, and
the brakes were then retested with no exceptions being taken. The train departed Rocky
Mount at 9:30 a.m., with 185 cars,
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The engineer took nc exaeption to the handling of the locomotive units or cars after
leaving Rocky Mounts howeaver, the lead locomotive unit from which he was operating had
an incperative speedometer. The inoperative speadometer had been reported on the
locomotive work report by the engineer who brought the train from Florence to Rocky
Mount. '

When the train stopped at Collier Yard, Petersburg, Virginia, thé brakeman on the
head end of the train set out the first 68 cars behind the locomotive, The traln then
consisted of the 3 locomotive units and 127 cars, While the train was stopped, the
flagman alighted from the caboose and started forward inspecting cars, When the train
was reasse mbled, it departed slowly in order to pick up the flagman as he walked forward.
The flagman inspected about 75 cars from the time the train stopped to the time he was
pleked up. Aifter pinking up the flagman, the engineer gradually increased the speed of
the train. The enginear was operating the train from the control station on the lead
locomotive, and the heud brakeman was seated on the opposite side, The conductor and
flagman were at the rear of the train riding in the cupola of the caboose. The train
traversed a descending grade for approximately 2.5 mile¢ before reaching the Appomattox
liver Bridge which is 3.8 miles north of Colller Yard. The engineer estimated the speed
of the train to be 45 mph at that point. 'The engineer stated that at the Appomattox
River Bridge he reduced the throttle to the No. 2 position and allowed the train to drift
with the throttle remaining In the No. 2 position, He estimated the train speed to be 45
“to 80 mph as it descended the grade to Swift Creex, 4.1 miles north of the Appomattox
River. North of the Swift Creek Bridge, the gradient of the track begins to ascend. The
enginecer stated that approximately .9 miles north of Swift Creek Bridge (sce figure 1), he
increased the throttle to the No. 4 position and possibly to the No. 5 position. At this
time, the flagman radioced to the engineer that the slack had run in, 1/ 'The conductor and
the flagman later stated to Investigators that It was a very hard run in of slack. When the
engineer heard that the slack was in, he immediately reduced the throttie to the No. 2
position. Several seconds later, the train brakes went into an undesired emergency
application. The conductor stated that following the emergency brake apptleation, the
first thing he saw was a large cloud of bluck smake and fire at the Swift Creok Bridge and
that he felt a bumping sensation which he thuught was the cars hitting each othor.
Cars No, 88 through No. 118 had derailed. The caboose and 10 cars (No. 128 through
tio, 119) ahoad of it remained on the track. Car No, 89 siopped 3,772 feet north of the
point of derailment otill attached to the lead portion of the train; only the trailing truck
of the car derailed. Car No. 80 derailad and stoppud on the track structure 2,958 feet
north of the point of derailment. {(Sce figure 2 for the locallon of the remaining derailed
ears.) The accident was determined to have occurrad abuut 1325 p.m. near milepost 19.2,

Although the fuct was not known immediately after the accident, three tank cars
weare involved in the derailment, Darailed car No. 88, tank car GATX 2725C, came to rest
on the east edge of the south end of the bridge with the dome pointing appioximately 110°
vertically downward. The tank was punctured in the head area on the B end of the car.

1/ Slack action is created when one portion of & train moves faster or slower relative to
an adjseent portion of the teain. When this diffurence In speed has taken up oll slack (a
run=in cr eun-out), these adjacent portions «i the train suddenly attempt to attain o
uniform speed, resulting in potentially damaging shock forces. Slack action is greatly
affected by the time interval between brakes applying and releasing at the ends of a train;
changes of brake shoe friction with change of speed; differences in braking ratio of empty
versus loaded cars; length, welght and makeup of traing; and changes In grade and
curvature, ,
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Figure 1.~Location plan.
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Flammable liciuid 2/ eseaping through the puncture ignited immediately. Thereafter, the
burnlng liquic flowed beneath the uverturned tank car, ~nd 30 feet to the ground
underneath tho bridge and east into a 100-square-foot area through whieh Sw'it Creek
flowed and in which several derailed cars were located, (See figure 2.) The fire spread
quickly to other cary and thelr cordents Including creosote treated nrossties, the burning
of which ereated a heavy black smoke.

The surrcunding fire from GATX 27266 and the other cars, which among other things
contained paper rolls, ignited the contents of car No. 97, tank car EBAX 3046, which
came to rest 40 to 50 feet from the tracks with about one-third of the tank car in Swift
Creek. EBAX 3046 contained a combustible liquid 3/ which was slowly released from the
packing gland nut on the dome gauging device. The dome was rotated approximately 90°
downward. "he manway housing cover was dislodged during the deraiiment, and srushed
stone was ja umed into the manway ring. .

Car No. 95, empty tank car DUPX M4672, whis' last carried nitrating acid, was
turned over on its right side adjacent to the tracks. This car was heated by fire from
adjacent cars, and produced a small vapor cloud.

Emergency R2sponse

At 1:28 p.m., a nearby resident reported a deraflment and fire to the Colonial
Heights Police Department dispatcher, who notified the Colonial Heights Tire
Department,

Immediately after the derailment, the brakeman and the flagman walked to the
north and to the south of the train, respectively, to flag and stop trains that might be
approaching. The engineer radioed the SCL's Rocky Mount Division train dispatcher at
1335 p.m. and advised him that train No. 120 had derailed at Dunlop, Virginia, milepost
18.7 on the Collier SCL Diviglon. The engineer reported that there was a fire and that the
fire department should be notified. (Later during this initial notification, the dispateher
was advised that Uire and police units had Wveady arrived on the scene and that
notification of local authoritics would not be necessary.) The train dispateher advised
that he could proteet Loth ends of the train by stopping traffic (rom approaching the
derailment area. The dispatcher was then udvised that the conduetor would be providing
the car numbers of the northernmost and southernmost dersiled cars as soon as possible.
The dispateher relayed this nformation to the SCL Operations Center at Jucksonvills,
Florida, and notilied appropriate Division response personnel

Having heard onh his radio that the dispatcher would proteet train No. 120 from
oneoming trains, the brakeman returned to the train, obtained his aopy of the hazard
graph 4/ from the engineer, and proceeded to make a walking inspection of the train.
Wien he reached the fitst dorailed car, he noted its number and radined this Information
to the conductor. He then continued walking south along the tracks where he met a
Chusterfield County Tire Department fire officer in a car at a grade erossing who drove
the brakeran to the Swift Creek Bridge area. During the ride with the fire officer to the
Swift Creck Bridge aren, the brakeman gave the fire officer his copy of the hazard graph.
The brakeman stated that when they reached a location several hundred feet north of the
bridge, he saw a tank car on its side with 4 liquid pouring cut and burning, He also saw
another tank enr on the bridge. :

2/ Phenolle antloxidants, "ethyl" antioxidant 733 toluena 80% mix ture.

3/ Orgaale manganose compound "ethyl" MMT/LP48.

4/ The hazard graph contains the car humber, the position of the car in the consist, the
hazardous material in the car, and emergency response guidelines.
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While waiting for the brakeman to provide the ldentification number of the first
derailed car, the conductor began reviewing the train consisc, the tonnage graph, the
hazard graph, and the waybills in an attempt to determine what dangerous commodities
might have been involved in the derailment., Because he could see the intense fire and
believed that there was a possibility of an explosion, he remained a "safe" distance from
the derailed cars.

Tue first Colonial Heights Fire Department emergency response unit, under the
command of the Assistant Fire Chief, arrived at the south end of the derailment area
within minutes after being notified, and began laying hose lines from hydrants in front of
the North Elementary School, located 800 feet southwest of Swift Treek Bridge. About
1:35 p.m., while setting up hose streams, the firefighters observed one tank car lying
across the railroad tracks at the bridge over Swift Creek and a burning tox car beside it
~(see figure 3). They also observed multiple fires and heard explosions. At ihis timie, the
heavy black smoke prevented the identification of other cars by persons south of the
bridge (see figure 4). The conductor stated that he was surprised to see firefighters and
other response units arriving on scene at this time because of the short time sinee the
deraiiment. The econductor also remarked that there was much commotion created by
different persons announcing their presence to him. He stated that he inquired &3 to "who
was in charge" and was advised that "the chief of police was the man that was going to
get the information”

Shortly thereafter, the Colonial Helghts Emergency Services Coordinator (ESC)
arrived and established a comriand post at the north side of the elementary school. The
initlal command post consisted of three emergency service cars within a roped-off area
about one-quarter mile from the train caboose. Public safety officlals decided that the
school arva should be evacuated and a security perimeter be established to keep the public
out of the area. At this time, units from the Chesterfield Fire Lepartment and the
Virginia State Police began arriving at the derailment site, The school was promptly
evacuated, and access to the site was controlled by local and state police, and SCL
security parsonnel.

Meanwhile, the flagman had returned to the caboose, and he and the conductor
reviewed the consist to determine which cars had derailad and what materinls were
invoived. The conductor stated thet he ideatified from the consist and the waybllls two
tank cars marked "dangerous" 5/ (GATX 27256 and DUPX M672), Shortly before
2100 p.m., he then walked to the command post and conveyed this informatlion to the chief

of police and gave him a copy of the two waybills; one waybill was for the empty tank ecar,
DUPX 14672, -

Shortly after 2:00 p.m., the conductor contacted the train dispatener and provided
the numbers of the northernirost and southernmost derailed cars. Following this
notification, the train dispatcher dbtained a copy of the trein consist at the Division
Office in Rocky Mount, and the SCL Operations Center at Jacksonville, Ilorida,
attempted to reproduce a copy of the trsin consist from its computer system. The
conductor did not advise either the train dispateher or the S8CL Operations Center that he
had passed Information to the local emergency response psrsonnel at about 2:00 p.m.

5/ The word "dangerous” is required by 49 CFR §174.25 to be noted next to the car
number on waybills, switehing orders, and other biiling for most classes of hazardous
materials. This I3 not required for ¢ombustible liquids.




Figure 3.~~Tank car on bridge.

Tarlier while still reviewing the waybills, the eonductor had given a police officer
the hazard graph {see appendix E), which contained numbers indicating the position of the
cars in the train when it arvived at Collier Yard. The police officer subsequently gave
this document to the ESC about 1:45 to 1:50 p.m. The copy of the hazard graph which the
head brakeman had previously given to a Chesterfield Fire Department officer was not
provided to the ESC, but was taped to the side of the Fire Department's Technical Service
Unit, which was near the command post.

The SCL Freight Agent from Hopewell, Virginia, arrived at the dersilment site
between 145 p.m. and 2100 p.m. and was given copies of the train conslst and two waybills
for tank cers by the conductor. At 1:57 par., the Freight Agent gave the ESC the
waybills for tank cars GATX 27256 (Flammable Liquid NOS 6/) und DUPX 14672 {Empty,
last contained nitrating acid), both of which were involved in the derailment, The Freight
Agent lurther advived that one of the two derailed tank ears was on the bridge and the
other was in the wavor,

L erarie i P

8/ "NOS" means not otherwise specified.
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Figure 4,—~Fire and smoke preventing view of derailed cars.

At 2:04 p.m., the ESC requested that the Virginia Office of Emergency Services
(VOES) st Richmond be notified that a hazardous materials team was needed to aid in
handling the emergency. At 2113 p.m., the VOES varified the request by calling the Fire
Department, and at 2:18 p.m., the VOIS requested information about the types ol
materials involved. It was advised that there was an empty tank car which last contained
nitrating acld and a tank car containing fuel oil additive.

Based on available information from the hazard graph, the ESC knew that anhydrous
ammonia was on train No. 120, but because the numbers on the hazard graph did not
accurataly reflect the position of the 2ars, he did not know the precise location of the
anhydrous ammonia.  Therefore, the ESC's Immediate concern was that anhydrous
ammonia might be involved .dg ‘he derailment and recommended that the area be
evacuated. The SCL Freight Agent, having learned of the planned evacuatici and of the
ESC's belief that anhydrous ammonia might be In the derailment, at 2:00 p.m., was able to
convinee the ESC that the tank cars containing anhydrous ammonla were with the front
portionn of the traln and were not among the deralled ears. This information did not
change the ESC's declslon to evacuate and, at 2:20 p.m., residents within 2,000 feet of the
derailment were ordered to be evacuated.




Tae ESC had a copy of the Department of Transportation's (DOT) Emergency
Response Guidebook. 7/ Guide 26 is applicable when "Combustible Liquid, NOS" and
"Flammable Liquid, NUS" are involved, and Guide 45 is applicable when "Nitrating Acid"
is Involved. Both Juides recommend the wearing of seli-contained breathing apparatus
and full protective clothing during emergency actions.

The trainmaster, who had been notified of the derailment at 1:45 p.m., arrived on
seene about 2:40 p.m. After assessing car damage et the south end of the dv.ailment, he
walked north to the engines and talked with the train crewmen and learnea that two
waybills had been turned over to the local fire department. The trainmaster stated that
since the fire personnel were using these documents, he did not request to Inspect them,
but obteined otner similar information. Lefore permitting the tralnerew to depart (The
trainerew left the derailment area arcund 4:40 p.m. with the front perti- - of the train,
which consisted of 88 cars and 3 locormrotive units.), the trainmaster askeu the conductor
to st the cars on the train and pui the wuyl:ills in sequence, beqiiing with the
locomotive, in order to account for the wayblils in the possession of railroad personnel
The trainmaster was able to determine from the information provided to him in response
to the request that the "consist list" for the train ‘~cluded one car which had been "set
out" at Rocky Mount and that two hazardous me! als waybills were at the Command
Pout.

Meanwhile, the train dispatcher, having obtained a copy of the train consist,
ldentified the hazardous materials that were involved in the derailment. lHe relayed this
information to the SCL Operations Center, which in turn passed the information on to the
SCL Hazardous Materials Control Division at 2:30 p.m. However, the Operations Center
log shows "that the detaiis of the incident were very sketchy at this time. No consist was

available as yet." At 2:40 p.m., SCL field hazardous materinls specialists in Louigville,
Kentucky, and Raleigh, North Carolina, were alerted to prepare to go to the accident
seene. At 243 p.m., the ESC was told that a hazardous materials specialist would ne at
the scene in about 15 minutes. '

At 2:50 p.m., SCL Hazardous Materials Control Division contacted the pnlice
dispateher to obtain an update on activities.at the scene; the police dispateher was unable
to provide any new information.

At 2:51 p.m., a SCL hazardous materials specialist in Jacksonvilly, Florida, called
the Colonial Heights Vire Department dispatcher requesting information about the
hazardous materials involved in the deraiiment. The dispatcher was unable to provide the
desired information, | |

At 257 p.m., a VOES speclallst in a vehicle specifically equipped for disaster
pesponse arrived from Richmond, Virginia, He met with the Public Safety Offieials to
assure that available equipment was adequat~ for handling the emergency. At the time of
this specialist's arrival, still only one tank -ar had been sighted because heavy black
stnoke kept personnel from seeing within the perimeter of the derailment aren. The
speclallgt recommended that the firefighters attempt to extinguish the crosstie fires in
ordar to elininate the black smoke and consequently {mprove the view of the derailmiat
on the bridge. The firefighters were successful In their efforts, and as a result were al ic
to see the tank car on the bridge that was discharging fuel which was afire.

Mpriony

¥7 Department of Transportation DOT=-P-5800.2,
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, The firefighters continued tc apply water to the boxear fires. During this time, an
R acrial survey of the wreckage was unsuccessful in obtaining additional information as to
the iden:ity of the tank cars. Also, during this time, most arriving railroad officials
entered the site from the south, along the tracks which were controlled by railroad
security personnel, and did not check in at the command posu.

At 3:38 p.m.. a representative of the SCL Jn Jacksonville, Florida phoned the
Colonial Heights Fire Department dispatcher and advised that he had information about
the commodities involved in the derailment to pass on to persons at the accident site. He
o relayed that there were 29 derailed cars, ineluding 3 tank cars. ie then provided the tank
car numbers and the contents of two of the tuak cars, and stated that the contents of the
empty tank car was unknown at that time. This information was not transmitted to the
command post.

Relving on the trainerew's advice that there were only two tank cars in the
wreckage, the VOES speelalist and a fire officer with hose streams protecting them,
K climbed onto GATX 27256 and obtained its identifieation number. With the tank car
number, they could now identify the produet fueling the fire. Shortly thereafter, while
accompaning several railroad personnel surveying the wreekage at the ereek, the fire
officer overheard the railroad personnel discussing the possibility that there might be a

third tank car .-.volved in the derailment.

Abeut this timne, the trainmaster obtained the two waybi'' from the Command Post,
one of which was the waybill for tank car EBAX 3064, He ctatua that he then advised the
YOES specialist that there were actually three tank cars ainong the derailed cars, but that
he could not determine the identity of the tank cars.

Shortly thereafter, the fire officer sighted a burning tank car in Swift Creek, and so
informed the VOES specialist, The specialist and a fire officer in full protective
equiptnent entered the wreckage area to inspect and identify the third tank car. They
observed that the third tank car was a "pressure car” with fire blowing fro.n the main
valve or fitting. They reported that bolts on the manwey ring and the uphill end of the
tark were glowing white-hot, and that the tank was heaving. The two men quickly left
the wreekage fearing that the tank car might explode. At 5327 p.m., the command post
was moved and all emergency response personnel were evacuated. During this time,
several firefighters and the VOES epecialist collapsed from unknown causes and exhibited
symptoms of respiratory problems. They were given first aid at the scene and were
transported Lo Petersburg General Hospital. The Fire Chief, refusing to continue to
expose his persomiel to unknown dangers, ordered all ficefighters to the ecinmand post and
ceased emergeney response activities.

About the same time as the command post was being moved and emergency response
personnel were helng evacnated, the VOES Operations Center transmitted information on
the derailed cars to its emergency vehiele at the secene. This information was received
from a SCIL, representative in Jacksonville, Plorida, and was the same information which
was carlier provided to the Fire Department dispatecher but which was not relayed to
personnel at the derailment. Almost 4 hours had clapsed from the time of the derailment
to thie time personnel at the site received the Information.

Meanwhile, the SCL Division Superintendent, who had arrived on scene around
4130 p.m, had been informed by the traiminaster that "only two of the cars possibly
carrled materials that were considered hazardous while the third tank car involved did not
contain a hazardous matorial
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Because the firefighting personnel had been evacuated, SCL personnel requested and
were allowed to use tne firefighting equipment "o control the fire and keep it from

burning the under-bridge structure and possibly causing more damage to some of the
cars.”

At 5:40 pon,, a SCL hazardous materlals control specialist from Raleigh, North
Caroling, arrived at the derailment site. En route, this speclallst had obtained a listing of
all cars in the derailment, which he provided to the Command Post: The SCL specialist
observed that the emergency response personnel, having just learned that :here were
three tank cars in the derailment, were concerned that contents of this third car might
have been the cause of the injurles to the firefighters. The SCL specialist and the ESC
discussed the information availabie at that time, and the Coordinator asked if it was safe
to resume emergency response actions, since many of the firefighters had eollapsed
earlier for unknown reasons The speelalist, using full protective equipment, surveyed the
derailed cars, including EBAX 3064; ho reported that, except for a small flame burning
from the dome, the tank car was not on fire. He then advised the Coordinator that it
would be safe to fight the fire if the fircfighters wore self~contained breathing apparatus.

Hospital personnel were attempting to ldentify precisely what chemicals might have
caused injury te the firefighters. and the fire officials insisted on knowing specifically the
chemical composition of the products before again committing their personnel to combat
the fires. With the assistance of CHEMTNREC, 8/ SCL contected the shipper of the

derailed tank cars at Orangeburg, South Carolina, at 8:12 p m,, and obtained the chemical

ingredients of the materials This information was given by the SCL to the VOES
Operations Center, which in turn transmitted it to the Command Post at 8:32 p.m. About
§:30 p.m., tho specialist recommended to the fire department that the residents who had
been avacuated carlier be allowed to return to their homes SCL advised the VOES
Operations Center at 9115 p.m. that the shipper suggested that firefighters "fight the fire
with foam and treat the flre us any other oil base fire." Specifically, the shipper advised
that the escaping vapors should be allowed to burn as much as possible in order to render
themm harmless und to cool the tank in order to eliininate the possibility of the tank's
axploding.

After 9:15 p.m., the fire at the tank car vent was allowed to burn and firefighters
focused their efforts on extinguishing the fires on other rail cars, Having brought the
fires under control, and having decided to allow the ears to burn themselves out, most of
the firefighters left the scene about 2100 a.in., on June 1, leaving about five firefighters
and some equipment to msintain control, The fire on the tank car in the ereek burnhed
until June 7, when the tank car was pulled from the ereek. Firefighters then extingushed
the dome fire and stopped the leak by tightening the manway housing ring.

The ESC stated that he recelved pertinent information about the traln derailment
only from the SCL Freight Agent and the S8CL's hazardous materials eontrol specialist,
Tha VOIS gpecialist stated that while he had talked brirfly with several SCL personnel,
they had provided no substantive information about the tank cars or the hazardous
metarials eontained in these cars, Additionally, the Fire Chief stuted that SCL personnel
used a SClL telephone located neat the derailment all during the emergency, but that at no
time did thase paersonnal provide any Information to emergency response personnel ubout
the darailment, | |

8/ "CHEM'TREC Is the neronym for Chemieal Transportation Emergency Center, operated
by the Chemleal Manufacturers Assoelation, which provides technleal adviee to

amergeney response personnel in cases of transportation aceidents Involving hezardous
matarials,
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The conductor and the brakeman staled that prior to this accident they had not
exper.enced & derallment invoiving hazurdous materials, Both stated that they had
expncted the emergency response units to know what to do with the documents they had
provided. The SCL provides ‘no training concerning the emergency actions expected of
employees in response to the timetable and traia bulletin requirenents.

There were no injurles to crewmembers or other persons as a result of the
derailment; however, 12 firefighters und o state emergency official collapsed while
fighting the fire. At the time the firefighters and state official collapsed, hospifal
personnel were concerned that they had been affected by the hazardous materlals
Involved in the accident; it was unknown at the time what chemiaal conipounds may have
been involved. The hospital personnal later determined that the fireflghiers and the
officlal had eollapsed from heat exhaustion, :

Damage

Of the 30 cars that derailed, 13 were burmed and completaly destroyed, 8 were

heavily damaged, 5 were moderately demaged, and 4 received minor damage. Damage
was estimated as follows:

Cars $ 636,366
Track, Cleanup and Repair 204,433
Lading 387,645
Total $ 1,228,444

Seven highway trailers were also destroyed as a result of the aceldent. Follage to
the east and to the west of the track wes browned from the heat of the five,

Fire consumed most of the hazardous materials in the tank cars, and based on
available information, only minor ale pollution resulted from the released hazardous
materials, The fire reduced the emissions to primarily CO, and water, with a small
amount of mangunese oxide released from EBAX 3064. The shipper estimated that EBAX
3064 lost approximately 2,300 pounds of product and that the small amount of manganese

oxide within the released material "would not have been a health hazard to humans,
animals, or plants.” . |

On June 1, two containment booms were placed In Swift Creck 100 yards
downstream of the deraliment as a precaution against water contamination. On June 7,
the Virginia Water Control Board (VWCB) tested the water downstream of the deraliment

site for contamination and avidsnce of fish kllls. The VWCB reported that they found no
avidence of damage to the environment.

Trainerew Information

The trainorew was qualified without restrictions under SCL Operating Rules. The
conductor, head brakeman, and flagman were regularly assigned to work together, The
engineer worked on a different rotating pool, and there¢fore worked with various crews.
(Sse appendix B.)
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The crevrmembers had goe on duty at Roeky Mount, North Carolina, at 7:30 a.m.,
and had been on duty about 6 hours when the accident oceurred. They had been off uuty

the previous day and stated that they hed had suffi ient rest before going oh duty for
train No. 120,

The conductor stated that he saw the crewmebers as thay reported for duty at
Rocky Mount, and he took no exaeption to their fitness for duty.

, The enginesr involved in this accident lad been working as an engineer for 38 years.
He aualified for the position of engineer through on-the-job training. 9/

Tha engineer had been diseiplined in 1969, 1976, and 1977 because of coupler
failures due to peor train handling. The SCL superintendent acvised the Safety Board that
in reviewing train separation reports of coupler failures on the Rocky Mount Division, the
engineer had been disciplined four times In a 60-day period during the later part of 1981,
On Deceinber 21, 1881, while handling Extra 7018 North, the engineer experienced
multiple coupler knuekle failures. After it was determined that improper train handiing
was Involved, the enginser was removed from rosd service. In April 1982, the engineer
requested that he be allowed to return to road servica., A eondi.lon for his return was
that he had to attend the train dynamics analyzer (TDA) program to determine train
handling problems and to improve his ablility to handle road trains properly.

The TDA is built into a mebile highway van and is movea from loeation to location
on the SCL, where elasses are set up on a weekly or biweekly vasis, The TDA is a
minl-computer with a cathode ray tube (CRT) display. Traek proiiie data stored on
magnstic tapes are fed Into tie computer simultaneously with train econsist data, which
inelude locomotive power, car weight, car length, enc car location. ‘The train consist can
be changed as required to simulate different types of tra :is and operating conditions.

In the test, the engineer uses a standard Associction of American Raiiroads (AAR)
locomotive control stand to input variable data, such as throttle, dynamic braking, and
automatic and locomotive independent brakes. (See figure 5.) The results of the
engineer's ‘3puts are displayed immediately on the CRT. (See figure 6.)

The operstor sees the following on the CRT display:

O A representation of approximately 4 miles of railrond proﬂle with
eurves, mileposts, and line of grade.,

o  The si~ latid movement of the train getting underway, (The train
remains in a fixed location on the tube while the track profile
moves under the train from right to left.) |

8/ The SCL instituted a formal training progrem for engineers about 10 years &go,
Candldates are selected from the ranks of trainmen and must attend & 15-week engineer
training sahool course which covers the subjects of diesel engines and systems, lubricating
system, fuel oll systems, operation of englnes, freight train handling, and passcnger train
handling.  After successfully cornpleting the course, the student engineer must then
qualify on the division over which he will operate. After quallfying on the division, the
student angineer fs promoted to engineer. For enginsers that huve been working longer

then 10 years, SCL offers a retraining class, All retraining Is - ffered to englneers >n a
voluntary basis,
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A graphic representation of computer calculated coupier force
distribution throughout the train.  Tension or draft forces are
shown above a zero base line in 50,000~pound incrementss buff or
compression foreces below the base line are also shown in
50,00¢-pound increments.

A graphie representation of computer caleulated brake eylinder
pressures which shows their propagaticn throughout the train as an
alr release is made,

A digital display of acceleration or deceleration in miles per
hour/per minuie. ‘

An SCL supervisor with 39 years of railroad service, the last 12 years of which has
involved the training of engineers, made the following observation about the TDA
program: "I think -- now, this is just u personal opinion - but I think the TDA is cne of
the best machines that we have got today to try to figure out the problems of an engineer.
It's the only thing I know of today that's avallable to use to find such a problem. [ think
it's one of the best tools ! know of that we con use, that we can afford at the present
time, It's the first time that I know of that an engineer was able to look at a train from
front to rear. Ithink it's a valuable training tool."

On April 15 and 16, 1982, the engineer visited the TDA van in Roeky Mount. When
the engineer reported to the TDA van on April 15, he told the instructor that he noeded
some help In braking, According to the instructor, he had not been advised by anyone that
the engineer would be reporting to the van, nor had the instructor been advised that the
engineer had been removed from road service and was being required to attend the
classes. The instructor worked with the engineer in the proper tmethod of braking a train.
(Because engineers can voluntarily come in and operate the TDA without having been
disciplined or required to attend the TDA, the fact that the engineer came In would not
have alerted the instructors to any such problems.)

Another TDA instructor also worked with the engineer during the period he attended
the TDA van in Rocky Mount. Asked if he Identified any probiems with the engineer's
traln handling during that session, he replied, "No I can't identify. All | can state is the
remarks he made to me after he operated the TDA machine. He realized that he had
some problem with train handling. Fe noticed it in his cperation of the TDA machine;
that is, he acknowledged some of his problems himself." This instructor was also not
aware that the englneer had been removed from road service and that it was a
requirement that he attend the TDA gessions In order to return to road service. This
instructor had been a road foreman of englnes (supervisor of engineers) on the Rocky
Mount Division from July 1975 through February 1980, The instruetor stated that during
this period, he had ridden on trains operated by the engineer and had observed the
engineer having problems handling trains, He explained that the problem was, "Normal
train separations. Nothing serious. Normal problems, like I say, that most englneers
experienced at one time or another.” The engineor had also attended a TDA session on
October 1, 1881, {mmediately before the 80-day porlod when he experlenced the four
broken coupler knuckles and 8! days before he was removed from road service. The road
foceran of engines who had taken the sngineer out of road service stoted that the reason
for taking the engineer off the road was, "He had a lot of problems In the twelve months
prior to that with his teain, broken knuekles, draw bars.," Whan asked if the engineer had
problems with a speeifie type of train, he replied, "His problems were--each time he had
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had a problem, it had been with a heavy train," The superintendent «f the Reeky Mount
Division who had boen in thet position for 14 months, stated that in those 14 months he
had not known of a road foreman removing any other engineer from road seevica.

Irain Informalion

When the train left Florence, South Carolina, it consisted of 2 $,800~horsepower
General Motory 8D-45-2 diesel electric locomotive units, 131 freight cars, and n eatooso.
for a total of §,303 trailing tons. The lead Ircomotive unit was being operated with the
short hood forward and was equipped with a funationing dual-sesled beam hesdlight, a
speed indlcator that was not operating, and an overspeed control. SCL locomotives are
not equipped with speed recording devices, A radio Installed in the locomotive eab
enabled the ongineer to communieate with the caboose, other treins, and the traln
dispatoher. The locomotive was equipped with 26 <L brake equipinent. An emergency
brake valve was installed on the left side of the cab neat the head brakemen's position,

When the train arrived at Rocky Mount, North Caroling, the consist of the inboun
train wes switehed, and 57 cars that were on the original train were couplad to 149 cars in
the yard. Also, another 8DD-45-2 locomotive unit was added to the rear of the two units.

When traip No. 120 left Colller Yard, it consisied of & locomotive units and 128
sars, The train was 7,911 feet long and had 10,648 trailing tons,

Method of Operation

Trains sre operated over the two maln tracks between Collier Yard and Rizhmond,
Virginia, by automatic wayside signals of a centralized traffic control gystem, Train
movements are controlled by the train dispatcher in Rocky Mount, North Carolina.
Trainerews are directed In their duties by the dispatcher using the radio.

Each engineer s given a tonnage graph of his train when he takes over the operation

of the train (see appendix C). The tonnage graph shows the engineer the disteution of
the loaded cars and the empty cavs in the teain, {

Each engineer /s also provided a SCL manual of train handling instruetions and
information pertaining to air brake equipment on engines and cars. The manual stutes, in
part, "the same fundamental characteristics of the long heavy train 10/ incremse the
difficulty in controlling slack while running, and at the same time, combine to sharply
increase the magnitude of longitudinal and lateral forees that will result if proper sontrol
Is not muintained. Greater possibility of derailment and/or damage to the track,
equipment or lading is the result, which possibility s in turn increases if adequate
recognition s not given to the greater delay In acceleration and deceleration time, brake

appiljcation and release time and brake systam charge and recharge time (nherent In such
traina,” '

T T T v Y e

Crewmembers are also provided, and requiied to comply with, timetable
Instruotions. The timetable indicates the maximum suthorizad speed of passenger trains
as 79 mph, piggyback traing as 70 mph, unrestrieted trains as 89 mph, and restricted trains
a8 30 mph, The oparating rules of the SCL defines a restriated freight train as "a tealn
handling blocks of thirty or more cary of cosl, phosphate, aggregates, (Including Umeroek,
sand, tc.) which must be handled next behind the engines, whenever practicable; or one

187 A iralt welghing 10,000 tons or greater and excesding 100 cars in lenig th.

s
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or more restricted cary or Joads and must be operated at esignated speed.” The
timetable dufines restricted cars and trains. (See appendix D.)  Train No. 120 was e
restricted train as indicated by the timetaule.

SCL's Timetable No, 8, effective October 23, 1981, was applicable to ihe operations
at the time of thils accidant. According to this timetable, trainerews are required, smong
other duties, to ascertain that approp-iate placards are in place on both sides and ends of
cars. In addition, the timeiable pravides that In an emergency involving haznrdous
materials and "I IT I8 SAFE T DO $O," personiiel at the scene are to take ag soon ay
possible, among others, the foilowing actions:

. {
1, Survey the scene and adjacent area, determine conditions, and
notify, by the quickest means available, the appropriate authority.

Protect life and property. This phvse may require evacuation of
people from the area, fire fighting, and the removal of cary or
gontainers and contents, The course ¢f action to be taken depends
¢a conditions and the hazardouy materials involved as identlfied
from the waybills or other documents which the conduetor must
I 2ap in his possession for ready referc..ce. Steps to be taken are as
follows:

o  Identify cars/trallers containing  hazardous
materials (all placarded cars) involved in the
accldent, or in the immediate area, and determine
their econdition.

Identify contenty and "“hazard class" of ull ears or
containere involied from the shipping papers or
waybills,

Notlfy dispatcher or appropriate authority as soon
as possible of contents of ecars or conteiners
irvolved in the Incldent and thele condition-
fuming, leaking, burning, ete.

oreview the characteristles of the hazard class
of the material and advise etmergeny personne) of
the haxards and recommended emergency actions
to be followed. If emergency personnel are not
available, follow recommended action to save
lives and to protect the environment.

If a car, traller, or container is involved in a fire
and is placarded and If any hazardous ma*- lais
are burning or their contents or car I3 inv. .d In
a fire, all parsons should be kapt out of the area
and contact with fumes or smoke avoided,

Additionally, on Februury 24, 1982, the Superintendent lssued Train Bulletin
Now RM-13, which assigned conductors the respoasibllity for assurlng that “proper action
hus been taken to insure public safety, protest oroperty, and lovk after the Company's
- best interests" In the event of o derallment, This Bulletin identified Information to be
obtained and transmitted to the Chief Dispatcher by the quickest means aviilable,
ineluding, among the iteins, the following: '
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The number and position of lncomotives and/or ears derailed.
Cars in train and location in train of derailed cars.

Cententy of derailed ears, including STCC 11/ and UN 12/ identification
numbers of any hazardous matierials, and whether or not there is any
evidence of leaking or logs of inaterials.

If ine derallment Involves spillage, loss of hazardous materials, or fire, the Bulletin also
made the eunductor respensible for notitying or requesting that the chief train dispateher
notify the nearest available emergenay response ageney. Upon arrival of the response
geoup, the conductor was required by the Bulletin to identify himself and furnish
information from waybills and the traln consist about the hazardous materials contained
in the derailed cars. ‘ ‘

Track Information

The track strueture in the vicinity of the derallment site conslsts of two main tracks
on a fill seetion, including a five span ballast deck bridge traversing Swift Creek. The two
tracks are laid at 15-foot O-inch centers, on a compacted fill subsoil, upon which is a
compuaeted crushed #4 granite ballast seetion. The ballast section extends 12 inches
below the bottom of the ~rossties, and the tle eribs are full and compacted. The ballast
shoulder i3 full and extends 12 inches and more outward from the crosstle ends, The
crossties are treated hardwood, measuring 7 inches by 9 inches, by 8 feat 8 Inches and are
laid at 19 1/2-inch intervels. The tie plates measure 7 3/4 inches by 14 inches and are
double shouldered. In the vielnity of the derailment, the spiking pattern, per tie plate,
consists of two rail holding spikes on the gage side of the rail, one rail holding spike on the
field side of the rail, one plate holding splke on the gage side of the rail, and one plate
holding spike on the field side of the rail. The spikes are five-eighths of an inch by
6 inches. Base grip-type rail anchors are applied to the rail at each side of each crosstie,
exclusive of the turnouts. The vail iy 132-lb RE section continuous welded rail (CWR),
exclusive of bolted components within the turnouts, such as the frog, closure rails, and
switehpolnts,

The track ig maintained as Clags 4 within the Federnl Railroad Administration (FRA)
Track Sufety Standards. A permanent 60-mph speed restriction is in effect at vhe Swift
Creek location.

- The two tracks are on a descending grade for about 6 miles approaching the
derailment site from the south., The grade descends at about 1/2 pereent to a point about
670 {eet north of the bridge, Approachlng from the north, the tracks proceed through a
2° 485" left hand curve, shout 939 feet long. A 400-foot-long exit spiral is at the north end
of the curve, Superelevation measures 5 inches in the curve, uniformly decreasing
through the spleal to the tangent as per design, ‘The point uf tangeney s roout 139 feet
south of the south backwall of the bridge., A No. 10 switeh is located south of the bridge,
the point of switeh belny 20 feet south of the backwall. The point of frog I about 78 feet
9 inches south of the point of switeh., The frog Is ¢ rail bound manganese type, 18 feet
9 inchas long. The left-hand turnout Is of 132«1b bolted construction, and is the lead to
the north leg of a wye truck. The tangent track iz about 498 feet long, proceeding

11/ " Stendard Triniportation Commodity Code (STCC) numbers are seven diglt numbers
defining a speelfic hasardous materlal as indexed In the Asgociation of Ameriean
Ruilrouds Stundard Transportation Comniodity Code of Hazardois Muterials.

12/ A four digli identifleation number, an internationsl coding system for hazardnus
metorials, 4 : _
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into an entry spiral to the left at a point about 50 feet north of the north hackwall of the
bridge. The entry spiral is about 120 feet long, proeceeding into a loft-hund 1°00' curve,
about 333 feet long, The superelevation in the curve is 1 1/2 inches. The tracks procced
through an exit spiral aboyt 120 feet long and then through about 234 feet of tangent
track. At that point, another 120-foot-long entry spiral begins, leading into a 1 °
right-hand curve, about 2!0 feet long, with 1 1/2 Inches of elevation, with an exit spiral
of 120 feet. The tracks continue tangent bayond where train No. 120 came to rest after
the accident.

The vridge, track structure, and alignment in the derailinent aven are part of a new
construction project completed in June 1981, '

| Investigation of the track structure within the derailment site indicated that the
first set of markings (southernmost) oeeurred about 315 feetl south of the point of switeh
leading to the north leg of the wye track, approximately at the midpoint of the exit spira)
of the 2°44' curve, Rail superelevation at this point was shout 2 1/2 inches, and head
wear was negligible. The markings proceeded downward frora the gage corner of the east
rail of the main teack to the bottom corner of the rail head for about 8 inehes, Crossties
at this location did not exhibit any defects as determined by the FRA Track Safety
Standards, but did exbibit wheel flange marks near and Inside of the tieplates for the west
vail, Track spikes on crossties at this location were found to be elevated on the gage side
of the east rail and bent over outwardly on the fleld side. Wheel marks were found in the
gage side rall web from thig location up to the frog of the turnout. The ralls exhibited
several fractures, none of which displayed evidence of preoxisting defects. All but
approximately 7 feet of the east rail was discovered. The tracture face abutting the
missing rail also did not display any evidence of preexisting defeets or batterment. The
frog was found displaced approximately 25 feet north of its irstalled location and lying
just west of the west main track. The ¢losure rails and switchpoints were attacl.ed and
extended over onto the west main track. The legs of the frog were sproad and were
severely battered, The turnout side (castside) guardrall was bent to a 45° angle. The
normal side (westside) guardrail displayed wheel flange markings at its base. At this
Jocation, the west rall of the east main track was displaced to the west and displayed
wheel flange marks In the gage side web of the rail for approximately one-half mile
proceeding north. The east rail was displaced to the east, and was off the bridge deck
towards the north.

Rails recovered from the wye track at the derallment site displayed impact marks
on the west side of the west rail and were bownd and displaced eastwardly,

Following the derailment, the SCL E Jineering Department measured the distance
that the locomotive traveled when the train brakes went Into emergenay as 3,503 feet, a
distance of 1,529 feet north of milepost 18, | |

Metevrologloal information

At 12354 p.ms, the National Weather Barvice Offlce at Richmond, Virginia, which
was appreximately 19 miles north of the accident site, reported that it was partly cloudy,
. the winds were from the northwest at 4.3 mph, the temperature was 88° F, and visibility
was § miles. Raln began at 8:26 p.m. and ended at 10138 p.m,, resulting in 1.34 Inches of
accurmulation.




Tests and Research

Tests using the train operation: simulator (TOS) were conducted based on the data
of train No. 120 and the track profite of the scoident area. The (TOS) iz a computer
model developed under the Track-Train Dynamies Research Program at the Association of
American Railroads (AAR) Techrleal Center in Chicago, Illinois. It simulates the
performance of a train composed of diesel-electrie locomotives and freight ears. The
purpose of the program as stated by the AAR is to allow users to determine longitudinal
coupler forces and L/V 13/ ratioss, to investigate accidents with respect to train handling
and forces, and to check out potential consists and teack layouts to insure that excessive
forces will not occur. A validation of the TOS computer program was condueted by the
AAR, and in its report R-335 dated November 1878, the AAR made the following
conclusion: "The TOS shows reasonable agreement with test data when speed-time and
longitudinal coupler forces are compared. Speed agreement is normally within 2 mph
axcept under heavy braking to a stop In which case the diserepancy may grow somewhat
at speeds of less than 10 mph.,"

TOS test No. 1 begean with the locomotive at milepost 23.2 and the train traveling at
10 mph. The throttle was advanced one noten at a time at intervals of two-tenths of a
mil~ until reaching throttle power position. The throttle remained in that position for the
duration of the test. The raaxtinum speed obtained as the train descended was 65 mph.
As the head end of the train began to aseend, the train speed was 64 mph at milepost 18.3.
Based on caleulations of the length of the train, the locomotive should have been at
milepost 18,8 when the deraiirent occurred at milepost 19.3.

TOS test No. 2 was conducted based on information furnished by the engineer. The

test began with the locomotive at milepost 26,2 and the train traveling at 10 mph, The
throttle began in position No. % and was advanced at intervals of two-tenths of a mile
until reaching position Mo, B, at which time the locomotive was at milepost 24.2. At
milepost 22.7, the throttle was réduced at intervals of one-tenth of a mile until reaching
power position No. 2 at milepost 22,2, At milepost 18.3, the throttle was advanced to
position No, 5, and at milepost 18,1, the throttle was reduced to position No, 2. The speed
of the train at milepost 18.3 was 54 mph., During this test, no exeessive force occurred on
the train,

TOS test No., 3 began with the locomotive at milepost 23.2 and the train traveling at
9 mph with the throttle in positlon No, 8, At milepost 18.9, the throttle was reduced to
the No. 2 position, and at milepost 18.7, the throttle was advanced to the No, § position.
The speed of the train at milepost 18,3 was 64 mph. At milepost 18.4, the traln speed was
84 mph, and a shock wave of 239,000 lbs of buff foroes oceurred at the No. 83 car in the
teain « 1d traveled back through the train. ‘

In tests No. 4 and No. 5, the TOS was used to simulate the stopping distance of the
head portion of the train following the derailment. In test No. 4, the locomotive with the
89 head cars was placed »* milepost 18.3 traveling at a speed of 54 mph, the speud
developed from test No. 2. An undesired emergency brake application from car No. 89
was shinulated, The traln stopped 544 feet north of milepost 18, In test No. 5, the
loconotive was placed at milepost 18.3 with the train traveling at 84 mph. An undesired
emergency brake application from the vear car was siinulated. The locomotive stopped
1,659 feet north of milepost 18.

13/ L/Vtatio Is the ratio of the lateral forer to the vertleal foree of a car or locomotive
wheel on a rail. It 18 an importunt Indizator of whesl climb, rall turn over and/or
derailments. |
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The derailed out of 29 cars on train No. 120 contained three hazardous materlals
tank cars (Nos, 96, 97, and 98), which were prepared for shipment by Ethyl Corporation,
Qrangeburg, South Carolina, on or about May 28, 1982, Two of the tank cars (GATX 27256
end EBAX 1064, No. 96 and No. 97, respectively) econtained petroleum base additives. The
"empty car" (DUPX 14672, No. 98) contained approximately 50 gallons of a nitrating acid.
On May 28, 1982, SCL prepured waybills. a train consist, and emergency handling
instructions to accompany the shipment.

GATX 272668 (Car No. 98).~Ethyl Corporation lcaded tank car GATX 27256 (a
Department of Transportation (DOT) 103A100 with Type E couplers) with 77,200 Ibs
(approximately 10,000 gallons) of a phenolic antloxidant, "Ethyl" Antioxidant 733 Toluene
80% mixture, Ethyl Corporation furnished SCL a certified bill of lading, No. 5559-10,
which descrived the commodity as a "RQ Flammable Liguid, NOS, (Toluene) {Phenol) UN
1593, Placarded Flammable (Gasoline or Fuel Oil Additives containing less than 50% by
weight of petroleum).”

‘SCL prepared waybill No. 80328 to accompany GATX 27256 and provided carrier
routing of the tank car to its destination at Edison, New Jersey. In preparing the waybill,
SCL incorreetly listed the shipper's deseription of the commndity by omitting the "RQ"
desighator for hazardous substances, and omitting "(Toluene) (Phenolh" SCL added the
required "Dangerous" placard endorsement, 14/ which indicated that special handling was
required, and assigned STCC 4910535 to the shipment. The erewmen on train Mo, 120
were provided, in addition to the waybills, a train consist and an emergency guide
reflesting the above STCC and "Dangerous” endorsemaent.

EBAX 3064 (Car No, 97).-~ Ethyl Corporation loaded tank car EBAX 3064 (a DOT
105A300W) with 24,600 Ihs (approximately 3,000 gallons) of an organic manganese
compound, "Ethyl" MMT/LP468. Ethyl Corporation furnished SCL a certified bill of lading,
No. 18615/51, which deseribed the commodity as a "Combustible Liguid, NOS, NA 1993,
Placarded Combustible (Petroleum Oil, NOI." 4

SCL prepared waybiil No, 803259 to accomnany EBAX 3064, This waybill provided
carrier routing of EBAX 3084 to its destination at Pointe Aux Trembles, PQ Caneda, and
Identified the commodity as "Petroleum Oil, NOS, Combustible Liguid, 1270, Interstate
Shipiment Placarded Combustible in Bulk." The waybill also assigned the commodity
STCC 4815246, Since this material was a combustible liquid, the waybill did not require &
"Dangerous” placard endorsement or special handling.

SCL changed the shipper's primary description from "Combustible Liquid, NOS" to
"Petroleum Oil, NOS," provided a different North Americen identification number, and
assigned a STCC which reflected the altered shipping deseription. The AAR/SCL
emergency guides for "Combustible Liquids, NOS, 1993" and "Petroleum 0Oil, NOS NA
1270" provide much of the same Information to firefighters about hazards and emergency
aotlons; however, these guides differ markedly with respect to the use of solld water
streams, the types of foam extinguishment to use on :ﬁres, the need to avold bodily
contact with the material, and the necessity for the use of full proteative clothing end
self-contained breathing apparatus. The guide for "Combustible Liguld, NOS" indicated a
greater need for caution and recommended the use of more protective equipment for
firefighters, than did the guide for "Petroleum Oil, NOS, NA 1270,"

14/ "As'stipulated under 49 CFR Sections 174,83 through 174,93,
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DUPX 14672 (Car No. 98).-- Ethyl Corporation used the "return empty bill o¥ lading™
provided by the original shipper of this car, E.I duPont de Nemours DUPX 14872 (a DOT
111A100W2 tank car converted from a ICC 112A400W with shelf eouplers). This bill of
lading deseribed the shipment as "Empty, last contalned RQ Nitrating Acld, Oxidizer,
NA 1796, Mixed Acid {Car not washed, Returning to Shipper).”" Ethyl determined that the
remaining ecntents in DUPX 14672 weighed 600 Ibs (about 50 gallons).

SCL prepared waybill No. 621144 to accompany DUPX 14872 to its destination at
Gibbstown, New Jersey. The wayhill identified the commodity as, "Empty Tunk Car, Last
Contained RQ Nitrating Acid, Oxidizer NA 1796 Mixed Acid." The waybill identified the
commodity as 'Dangerous,” but was not endorsed In the upper left corner as reguiring
special handling, Since DUPX 14672 was designated "empty," no STCC was assigned. The
SCL's guide Information {8 computer-generated, based upon the assighed STCC
identification number. Consequently, the hazard graph eontalned no emergency responsy
guidance fpr DUPX 14672, : ' :

State Emergency Plan

The Commonwealth of Virginia Emergency Services and Disaster Law of 1973,
codified at Va, Code §44-146.,13 ot seq., created a State Office of Emergency Services,
which authorized the creation of loeal organizations for emergency services in the State's
political subdivisions to provide for the rendering of mutual aid. The law conferred upon
the Governor and upon the governing bodies of the State's politieal subdivisions specific
e{nergency powers to effectively prapare for and use resources and facllities for handling
disasters.

The Offie~ of Emergency Services is charged with performing a variety of functions
to assist the State's political subdivisions in their preparations for handling disasters and
emergencies involving release of hazardous materlials.

The individual political subdivisions of the State have the responsibility for local
dlsaster preparedness and for the coordination of the local response actions. To carry out
this mandate, each political subdivision is required to have a director of emergency
services, who has the authority to appoint an Emergency Serviees Coordinator,

During the emergency response activities for this aeeident, the Offlee of Emergency
Services provided communication support and dispatched a hazardous materials speclalist
to the accident site. Also, a police officer was designated as the ESC; however, the
Colonial Heights emergency plain does not establisk a procedure to assure that the ESC
receives from participating ngencles all information relevant to the emergeney sufficient
to assess the adequacy of ongoing activities. For exainple, in this accident, the ESC was
not infermed when railroad or speeclalist personnel arrlved, and he did not receive
informatlon regarding the discovery of the third tank car or the second hazard graph.

SCL Emerg ency Procedures

In April 1982, the Family Lines Rail System 15/ established an organizational
strueture, procedures, and training to ereate Inltial Survey Teams (IST) to "..provide a
survey and assessment of conditions and problems resulting from transportation ineidents
involving hazardovs materiuls for the purpose of developing accurate information for

167 Family Lines Lull System, Hazardous Materlals Initlai Survey Team Procedurss
Manual, p. 1, April 1982, '
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establishment of mitigation procedures." 18/ Under the plan, two ur three persons, with
alternates, located throughout the rall system, who, on a collateral duty basis, are on
24~hour standby for dispateh to the scene of a hazardous materials ineiden® seceuring on
company trackage. Qualifications for asslgnment on a team are:  sups.v-sory status
within the company's transportution, meehanical, or engineering departm. ws; at ieast
5 years of experience which must incluce derailment actlvities; and completion of an
8-hour tralning course in the familiarization and use of the assigned protective
equipment. Once on-scene, the team function Is to, ™ . .safely survey the problem and
report the survey results to the superintendent.” The survey consists of noting the rail car
numbers, the position and condition of the cars, the amount of echemical(s) spillage, if any,
the direction of flow, evidence of vapor leaks, and any other unsafe conditions. Surveys
are not to be performed if smoke, fire, or toxic gas clouds are present at the scene of the
accident.

It is implicit throughout the IST Manual that the information gained from this effort
is to be used only by railroad personne: who are in decisionmaking positions. The only
mention in the manual of IST coordination with local einergency response officlals is that
the latter may provide, " . .extremely valuable information dout the problem." There Is
an underlying assumption that local response groups will be on-seene prior to the arrival
?'f team members and be actively involved in some phase of their own sime~up of the
neident.

ANALYSIS
':l*he Accident

The crewmembars of traln No. 120 were properly qualified for their regpective
positions In mecordance with SCL requirements, although the englneer had a history of
having had difficulty with some aspsels of train handling. Postaccident inspection of the
rail disclosed no evidence of preexisting defects which would have contributed to the
seoident.  Postacetdent inspection of the locomotives and cars diselosed no mechanical
defects whick would have contributed to the accident.

The actual stopping distance of the locomotive and 8% head cars following the
derailment and separation was 3,603 feet. A test at a speed of 54 mph (TOS test No. 2),
involving a simulation condueted to mateh the statoment of the engineer, indicated the
train would have stopped 544 feet north of milepost 18, a total stopplng distance of
2,518 feet, or 985 feet short of the actual stopping point. A test with the train traveling
at 84 mph {TOS test No. 3) Indicated the train would have stopped in 3,633 feet, or 30 feet
from the actual stopping point. '

Although the engineer regularly handled trains and was aware that train No., 120 was
a restricted speed train, and despite the fact he had handled traing sufficiently to have
been able Lo estimate teain speed with good acceuracy, he might have allowed the train to
attain speeds greater thun the authorized speed of 50 mph because the speedometer onh
the locomotive was inoperative.

The ongincer stated that he reduced the throllle from the No. 8 position to the
', 2 position, probably im:nediately alter the rear~ond erew reported that the slaek had
v ine UF he had then inereased the throttle from the No. 2 to the No. § positon as the
train began to aseend, a shock wave would have traveled through the rear of the train

16/ SCL is one of six milrouds thut somprises the Family Lines Rall System, which is a
unit of the CSX Corporation.
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Such a shock wave occurred in TOS test No. 3 when the train was traveling at 64 mph;
however, one did not occur when the train was traveling at 54 mph during TOS test No. 2.
Based on the results of the TO3 tests and on the actual stopping distance of the
locomotive, the Safety Board concludes that train No. 120 was traveling about 64 mph at
the time of the derallment.

Because the derailment Initially occurred in the exit spiral of a eurve, the reaction
to the resultant combined force of the train's overspeed and the longitudinal compressive
force of the slack run-in shock wave would have been at the wheel flange-to-rail interface
on the outside rail of the curve. When there is excessive lateral force, & wheel has a
tendency to climb the rail. The vertical force resisting the lifting component of the
turning moment of the lateral force is determined by the vertical load, or weight, of the
car. Car No, 85 was a tank car which was 38 feet long and weighed only 73,1000 lbs. A
shock wave of 239,000 lbs (TOS test No. 3) would have created the nucessary lateral force
on the rail to cause wheel lift and to raise this light tank car. Beceuse this tank car left
the trask structure near the switeh, before reaching the bridge, it would eppear that this
was the first car to derail. The tank car tore out the switch and guard rail, turning the
-rail ahead of it and pulling the cars ahead of it off the track., When the derailed car
struck the frog in the turnout south of the bridge, the other rail was rolled and displaced.

The southernmost derailment marks, about midpoint in the exit spirel south of the
switeh, the displacement of the fastener (spike) at that locatfon, and the tangential

deviation of the derailed equipment from that location, indicate lateral displacement of

the high rall in the exit spiral Since track structure had been newly reconstructed 1 year
before the accident, it is not likely that the rail was displaced by loads within normal
design parameters. Rather, it i3 likely that the rall was subjected to excessive lateral
thrust for a short period, Had this been a sustained excessive lateral thrust, it would
likely have manifested itself in the body of the full curve, rather than in the exit spiral
Excessive lateral thrust of short duration is aritical when it ocecurs at or near a
lightwelght car, thus ereating a potential for wheel lift. Wheel lift is accompanied by an
unloading of vertical forae, resulting in irregular lateral loads on the track structure.

Approximately a 7-foot section of rail which had laid about 210 feet north of the
first derailment marks from the accident site was never recovered. The fracture faces of
the rail ends abutting both ends of the missing rail did not display any evidence of
preexlstln% defects, and were typlcal of overstress type fractures. Neither of the
abutting fracture faces showed any evidence of batterment, also indicating that the
fractures occurred after wheel-to-rail interface. Based on this evidence and on the fact
that the track strusture had been newly reconstructed 1 year before, the Safety Board
concludes that there were no preexisting defects on this seetion of rail that would have
contributed to the accident.

Engineer Training

The engineer had a history of poor train handling, and supervisory personnel were
aware of the engineer's problem. The engineer's immediate supervisor, the road foreman
of engines, had suggested that the engineer attend a TDA elass in October 1981, During a
80-day period following the TDA session, the engineer had four train separations due to
his poor train handling., The SCL superintenaent took the engineer out of road service in
December 1081, As a condition for his retuen to road serviee, the engineer was raquired
to attend a 2-day session on the TDA on April 15 and 16, 1982, SCL supervision did not
inform the Instructors in the TDA program of the engineer's problems, and therefore the
TDA Instructors were not aware that the engineer had been removed from road service.
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The engineer apparently was not completely aware of his problem, since he told the
instructor that he neaded help with braking. The Safety Board believes that SCL
supervision should havae taken a more active role in assisting the engineer in identifying
and correcting his train handling problems, SCI should have informed the instruetors in
the TDA program about the engineer's problems and should have monitored the ongineor's
performance after his training.

SCL establlshed a comprehcnsive formal training program i 1973 to qualify
engineers. However, engineers promoted prior to the establishment of the training school
are only given retraining on a voluntary basls. According to the SCL engineer training
officer, the TDA Is the best equipment available today to evaluate the problems of an
engineer In train handling. The Safety Board believes that the SCL is not using the TDA
equipment to its fullest potential, and that engineers who have train handling problems
should be required to attend the TDA c¢lassas,

Initial SCL, Emergency Response Actions

Throughout a hazardous materials emergency, and especially during the early
minutes, it is essential that to the fullest extent possible, accurate and complete
information be provided to emergency response personnel about the hazardous materials
which present a threat to the safety of the public and the responding personriel, How
quickly this information is provided to the approprinte personnel often determines the
magnitude and duration of these incidents. The prompt transfer of accurate information
{s one task which the Safety Board has observed repeatedly as being the main impediment
to an efficient and coordinated response to a transportation aceldent involving hazardous
materials.  The Inaccurate information provided to the emergency response personncl
during the early stages of this accident caused the firefighters to misdirect their actiony,
and os a result, they were exposed to poteritial harm from the third tank car of which thay
weare unaware,

Immedlately following an accident, the conductor is responsible for obtalning and
providing emergency response personnel information about the train and its contents. The
conductor In this accident correctly ldentified the number of cars involved in the
derailment, but failed to identify correctly the derailed tank cars that were transporting
hazardous materials. According to Train Bulletin RM-13, the conductor should have
searched the train documents for cars with STCC and UN identification numbers. Instead,
the conductor searched for cars with a "dangerous" endorsement, identifying one loaded
and one "empty" tank car; a second loaded tank car was not identified because it did not
require the "dangerous" endorsement to highlight the need for special handling during
switehing and transportation. The conductor and the flagman, who assisted the conductor,
did not follow the company prescribed procedures for identifying cars transporting
hazardous materials.

The conductor provided the emergency response parsonnel a copy of the hazard
graph and, through the SCL Frelght Agent, provided the waybills for two tank cars, The
conductor did not provide further assistance because he believed that the emergency
response personnel knew what to do with the documents, This action was contrary to the
direction provided in Train Bulletin No, RM-14, which requires that the information from
waybills and train consists be provided, rather than the documents themselves. The
Safety Board believey that traincrews should be tralned for and be roquired to interprat
the operating documents and advise emergency response personnel abott the numbers and
types of ocars transporting hazardous materials, the specific hazardous materinls
transported and contained within the damaged cars, and to provide guldance from the
documents which accompany the shipinents of hazardous materlals, Emergeney response
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personnel throughont the Nation cannot be expected to be familiar with the variety of
nonstandard specialized operating documents that railroads have developed for Internal
use.

In this accident, other SCL personnel should have reviewed the information the
conductor provided to the emergeney response personnel. 1f they had done so, they would
have discovered that it was Inaccurate. The freight sgent, who should know what actions
to take during an emergency and know how to identily from the consist and the hazard
graph those cars transporting hazardous materlals, did not question the conductor about
the adequacy or accuracy of the information provided to the emergency response
pergonnel, nor did he independently review the available documents to assure that the
information provided was correct. The trainmaster, who arrived on seene about 2:40 p,m.,
also did not review the information provided by the conductor. He was aware that train
documents had been provided to the Command Post, but until 5:30 p.in., he took no action
to review the consist or waybills for the purpose of verifying the accuracy ¢f the
infcemation provided by the conductor. When he did review the documents at 5130, he
discovered that there were three tank cars involved in the deraflment. The
superintendent, who arrived about 4:30 p.m., was advised by the trainmaster that "only
two cars possibly carried materials that were considered hazardous," He also did not
review the consist waybills or hazard graph to assertain the accuracy of the Information
provided, nor did he inquire to determine if others had verified the information. The SCL
Operations Center was advised by the Chief Dispatcher at Rocky Mount of the cars that
had derailed and that a copy of the consist was available at Rocky Mount. Even though
this information was av¢ilable to the SCL Operattons Center about 2130 p.M., & delay was

experienced in the Center's obtalning a computer-generated eonsist of the train, Despite
this delay, the Operations Center did not again contact the Chief Dispateher to obtain
information from the consist availabie at Roeky Mount. The Chief Dispateher could have
tdentified the deralled cars which were transporting hazardous materials.

Even though traincrews may be Instructed properly and trained about actions to tuke
during emergencies, a carrler should recognize that employees often do not adequately
perform all actions expeeted of them during emergency situations. The Safety Board
balieves that the SCL, through its supervisory and manhagerment employees, should provide
support for tralnerew actions immediately after an accident by requiring ity dispatchers
to verify that traincrews have taken the required etnergency aations and by requiring that
first-arriving supervisory personnel review the actions taken by traincrews in order to
determine that accurnte and sufficlent information has been provided to emergency
responise personnel about any hazardous materials being transported in cars that have been
damaged or are derailed,

Initial Survey Teams (IST)

In implementing the 18T procedures, SCL management should recoghize that local
response groups almost always percelve the arrival of equipped, rapid deployment
company officials as a source of "expert advice" whose axpertise and training will be
immediately available to initigate the harmful sffects of an accldent. It is clear from the
IST Manual that initial survey team members are neither experts in the handling of
hazardous materials nor available to local response groups for advice. In view of this wide
diserepancy between what local emergency groups expect and the current actual functions
of the initlal survey team's deployment, Company management should emphasize In its IST
training the need for team membaers to identify the purpose of their onscene activities to
loenl response agencies and to inform them that advice based on the information galned
from the survey will ba forthcoming from other company officlals,
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The Natlonal Transportation Safety Board has investigated several accidents during
the past 10 years in which serious shortcomings were noted in the procedures used by
rallroad operating personnel during the emergeicy response, Little or no action has been
taken by the raillroads to overcome these problems, and the situation remains much as It
did when the Safety Board undertook a Special Study (Special Study--Rallroad Emergency
Procedures, NTSB~RSS-8(-1} to document the reasons for these procedural shortcotnings.

The Safety Board made the following recommendations to the Federal Railroad
Administration on January 18, 1980:

Devolop and wvalidate through simulated disaster exercises a model
emergency response plan for the guidance of the railroad Industey in
formulating individual plans to be utilized by their trein crewmembers in
the event of emergency, (R-80-6)

Require operating rallroads to develop emergency response plans, put
them into effect and file those plans with the Faderal Railroad
Administration in a similar manner as I required by 49 CFR 217 with
respect to operating rules, {(R-80-7) *

After the orlginal letter of reecommendation to the FRA and several followup
letters, the Safety Board In its ietter of May 28, 1981, noted, "The latter of November 14,
1980, is the most recent written position of the FRA on Safety Recommendations R-80~6
and R~80-7, It does not Indieate an intent to implement these recommendations, and,
therefore, until receipt of the informaiion requested, they will be held in an 'Open—
Unacceptable Aection' status,' These recommendations are stilll in an "Open--
Unacceptable Action" status pending receipt of information that the FRA is developing
such guidance. The Safety Board is concerned that response to rail aceldents involving
hazardous materials continues to be characterized by uncertainty a“iong carrler and
public officials overt (1) what information is available at the scene regarding hazardous
materials involved and guidance for emergeney response, (2) who has the responsibilitfv to
provide and interprst this information, {(3) when does the local community's responsibllity
for providing assistance end, and (4) where is this respensibility outlined.

Hazardous Materials Information

The use of other than the shipper-provided desoriptions of hazardous materials for
tank cars EBAX 3064 and GATY 27256 by the SCL in documentation resulted in
ingppropriate emergency information being ineorporated into its hezard graph. 'The
Safety Board previously hag identifled problems during emergency response actions
created by carriers using other than shipper-provided deseriptions of hazardous
materials, 17/ The Safety Board recognizes that shipper-provided deseriptions can be in
error; howevar, the Safety Board believes that a shipper's deseription of a hazardous
material should be used by carriers unloss a change is made in consultation with the
person(s) who first elassified the materlals. This course of action should result in the
least risk of timproperly listing the elassifieatlon and material deseriptions in the carriers
dosuments and also should provide reasonable assurance to emergency response persohnel
thut information about hazardous materlals provided by carrler personnel addresses the
materials which actually may be involved at the seenes of aceidents.

1%/ Natlonal Transportation Safety Board's Railroad Acecident Report, "Derallment of
Southern Pacific Transportation Company Traln No, 01-BSMFF-05, Carrying Radioactive
Material, at Thermal, California, January 7, 1982 (NTSB~RAR~83~1),
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Because the SCL provides guldance only for cars identified with STCC numbers and
baecause tank carg like DUPX 14672 which are considered 1o be "empty" do not receive
STCC numbers, emergency guldance for the hazardous material remaining in the
DUPX 14672 tank oar was not provided. The Safety Board has previously identifed

‘problems experienced by amecgency response parsonnel when tank cars with residual

quantities of hazardous materials are placarded as "empty." 18/ As & result of its
investigation of the May 22, 1981, derallment which involved tank cars that had not been
completely unloaded and had been placarded as "empty," the Sefety Board made the
following recommendations to the Matarials Transportation Bureau (MTB):

Amend 49 CFR 171.8 1o define in specific quantities the maximum
quantity of a hazardous material that may be moved in a tank car
placardad under 49 CFR 172,525 and offered for transportation by a
shippe- as an "Empty" tank car under DOT pegulations., (R-81-097)

Amend 489 CFR 174,25(e) to require that shippers show on shipping papers
the approximate weight of a hazardous material contained in a tank car
offered by the shlpper to a carrier as an "Empty" tank car for movement
under Rule 35 of the Uniform Freight Classification Tariff. (R-81-098)

On July 23, 1981, tie MTB published its Advance Notice of Proposed Rulemaking,
"Placarding of Empty Cars," Docket No. HM-180, in response to a petition by the
International Association of Fire Chiefs for the removal of the requirements for the
alsplay of placards on tank cars. On October 26, 1981, the Safety Board filed a comment
on this rulemaking proposal stating that "The Safety Board believes that the use of
EMPTY tank ecar plucards is appropriate for some shipmoents that have not been
completaly unloaded.  However, this action by Itself does not provide adequate
information about the quantity of material remaining in s tank car to permit flrst arriving
amergenaoy response offieials to estimate the potentlal hazards a tank car and its contents
may pose. EMPTY placards should have a specifle, consistent meaning for all persons,
especially firefightars and other persons who respond to emergencies Involving tank cars,
To accomplish this objective, we believe that the use of the EMPTY placard should be
limited to only tunk cars containing residual quantities and forms of hazardous materlals,
which pose no unrseasscnuble risks during transportation emergencies such as accidents,”
More than fifty responses have been received by MTB in response to this proposul;
however, MTB has not isued a final rule addressing thisz sufety problem. The Safety Board
belleves that MTB should expedite the Issuance of a final rule

Bmergency Guidelines

NOS commoditice were being transported, and the deseriptions on the waybills
provided sufficient information for the firefightors to identify the eorrect DOT Guides for
handling the emetgency. These Guides provided uadequate precuutions to proteet
firefighters early in the response period. An equal lovel of protection would have been
provided by the AAR/SCL guidance included on the hazard graph had the appropriate
guides been Identified by the SCL, and had the SCL provided guidance for the material In
the "empty" tank car,

18/ National Trandportation Safaty Board's Railroad Acecident Reports, "Frelght Train
Uerallment Passenger Train Colllsion with Hazardous Material Car, Sound View,
Connecticut, Ootober 8, 1970 (NTSB-RAR-72-1)," and "Derailment of Southern Pacifle
Transportation Compuny Freight Train Lxtra 9184, West Surf, Californls, May 22, 1981
(NTSB-RAR~81-8)."
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When the firefighters exhibited symptoms similar to those of persons exposed to
toxic chemicals and the fire officers perceived that the risks were greater than those
noted in the Guide, the NOS degcriptions were not sufficient for evaluating the continuing
risks posed by the cars or for determining the type of treatment to be administered to
those persons affected. Once a need for additlonal information was expressed,
information was obtained from the shipper, through SCL, about the spooific chemieal
ingredients, toxicity, and emergency handling information. While the delsy in obtaining
information for the handling of this emergency was excessive, the Safety Board believes
that had the SClL provided the appropriate guldance information on {ts hazard graph for
all products, including the materlals being transported in the "empty" tank car, and had
the information provided early by the trainerew about the number of tunk cars in the
derailment been correct, the need for the specific product information would not have
arisen. However, when specific information about hazardous materials i¢ requésted by
emergensy response personnel, an expeditious means for obtaining such information
should be available,

Site Security

This accident demonstrates the need for several Improvements in the emergency
response plan of Colonlal Heights, improvements which would be applicable to other
jurisdictions which might face the risks associated with a hazardous materials incident.
The plan should state that the aceident site should be secured so that all persons entering
or leaving are known to the onscene accident ESC, Because in this instanae some
entrances to the site were controlled by public officials and others by rallroad officials,
arriving raiiroad personnel were allowed to enter the "secured" area without the ESC's
knowledge. He was thus unaware of the various resources available on seene during the
emergency response and also was confused by the submission of conflioting information by
a variety of sources,

The emergency response officers also did not recognize the necessity for
maintainlng  continucus communication with railroad personnal as a resouree for
interpreting the Information and documents which were receivaed during the emergenay.
Had the freight agent or another railrond employee heen required to remain at the
Command Post, the ESC might have learned that he had only a small portion of the
available documents about the train and its cargo, and he could have asked for immediate
acoess to the additional information through railroad personnel.

Mgnggemant of Emergency Respunse Units

The system for handling hazardous materlals and other emergencies established by
the Commonwealth of Virginia Emergency Services and Disaster Law of 1973 provides tha
framework for the effective management of available resources during emergencies.
Also, the assign.nent of overall responsibllty to one State agency for providing assistance
and teaining to the various political jurisdietions charged with implementing emergenny
regponse preparedness programs should be ar effective means for assuring that each
jurisdietion’s program is adequate to respond to foreseeable emergoncies. However, In
this aceident, several avents indicate that additional assistance from the Office of
- Emergency Services is needed to help the jurisdietions refine thelr local programs,

Postaceldent assessment indieates that information pertinent to the coordination of
response actions was in the hands of the Poliee Department, the Fire Departments, the
Virginia Emergency Servicos speclalist, and railrond amployees which was not known to
the ESC. For axample, the ESC was not aware that the Chesterfield Fire Department had




communieated with the head-end ¢rew and received a copy of the hazard graph, which the
Fire Department posted on the slde of & vehicle close to the command post. In order to
eflaatively coordinate the support of fire, pollee, and other emergenay response units, the
L5C must know about the changing condition: and have all current information relating to
the emergenay. The Safety Board beligves that an ESC's role in emergency response
aations should be to annlyze ayallable Information, identify the need for additivnal data,
assess the effectiveness of present actions to control the emergency, and eounsel
?r?ergeney response units and assist them in obtaining additional assistance o
nformation. '

In its Special Investigation Report "Onscene Coordination Among Agenciss At
Hazardous Materials Accidents," 19/ the Safety Board discussed several clemients of
emergency response actions it belleved necessery to suacessfully respond to hazardous
materials emergenclest (1) single command of the accident response, (2) eoordination of
- effort, (3) communications, (4) command post, and (8) control of aceident site access, The
response to this accident indlcates the need for lmprovement In two of thess
elementy -~ coordination of effort and control of aceident site access.

The Commonwealth of Virginia Emergency Services and Disaster Law of 1973
provides for the designation of Emergency Service Coordinators; however, neither this law
nor the Btate Office of Emergency Services which administers it defines the duties of the
ESC. The Safety Board belleves that future emergencles In the State of Virginia could be
better sontrolled and managed if the ESC were to be designated as the foeal point for all

information relating to the emergency. -
CONCLUSIONS
Findings
i«  The engineer of train No. 120 had a history of poor train handling,
2. The Seaboard Coast Line was aware that the engineer had had traln handling
problamsg but did not take adequate measures to ovaluate and sorrest his teain
nandling problems,

Even though the engineer attended Lrain dynemics analyzer sessions, he
continued to experience train handling problems.

Postaccident inspection of locomotive and car equipment disclosed no
evidence of any mechanical deferts that contributed to this sceident.

The track was maintalned properly and did not contribute to this aceident.
immediately following a heavy slack run in an the train descended the grade,
high buff forces developed due to throttle reductions which led to the
derailment.

The Seaboard Coast Line waybills for tank cars GATX 27256 and EBAX 3064
provided shipping deseriptions different than those assigned by the shipper.
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The Seaboard Coast Line waybills for tank cars GATX 27256 and EBAX 3064
did not accurately describe the materlals transported as required by 44 CFR
Section 172,101, | | :

The traincrew dld not comply with Train Bulletin RM=13 and failed to
recognize that two loaded tank cars and one "empty™ tank car had derailed,

Access to the aceldent site wes not fully controlled by emergency response
~ agencies. |

Arrlving emergency response personnel were advised by the conductor that
only two tank cars were included within the derailment.

Upon arriving on seene, S8eaboard Coast Line supervisory personnel did not
determine what Informatior had been provided by the trainerew to emergency
response personnel nor did Seaboard Coast Line supervisory personnel
independently review the tealn documents to verify the accuracy of the
informetion provided. ‘ |

Because the Seaboard Coust line did not use the shipper's description of the
hazardous materials in the loaded tank cars in its documentation and because
Seaboard Coast Line's proeedure is not to provide emergency guidan’ce
information for hazardous materials residues In "empty" tank cars, Seaboard
Couast Line's hazard graph provided inaccurate and Insufficient emergency
guidance information regarding hazardous materfals contained in the derailed
tank cars, -

The Department of Transportation Guides used by fire officers provided
- sufficient instruction for a safe response to the hazards presentsd by the

hazadous materlals transported.

Saahoard Coast Line traincrews and supervisory personnel are not tralned |
sdequately about the actlons to take during emergencies, nor are they
periodically tested about the actions required of them during emergencies.

The shipping deseriptions in the waybills for the hazardous materials slassified
as NOS (not otherwise specified) provided Insufficlent information to
physicians who had to assess whether the hazardous materials might have been
raspensible for the symptoms axhibited by injured firefighters.

Fire consumed most of the hazardous materials released during the
emargency; thus only minor damage to the environment resulted from the
releassd materials, ‘ :

Hawrardous materlal placards on the tank cars were ineffective In warning
amergenay response personnel about the types of materlals transported.

The emergency response plan for Colonial Heights needs improvements
regarding site security and control and analysis of information.




Probable Cause -

The National Transportation Safety Board determines that the probable cause of this
accident was the fallure of the engineer of train No, 120 to control the slack action of the
train as it transited a change in grade. Contributing to the mocident was the Seaboard
Coast Line Railroad's allowing an engineer who was known to be deficient in train
handling skills to operate the train, Contributing to the severity of the fire and to the
ineffectiveness of the emergency response was inadequate tralning of railroad operating

personnel and onscene railroad management.
| | HECOMMENDATIONS

As a result of its investigation of this aceident, :he National Transportation Safety
Board made the following recommandations: :

-to the Seaboard System Railroad:

Revise practices for u:ievelopi_ng waybills to require use of the hazardous
material shipping desaription provided by shippers unless a change is
approved by the persons(s) originally seleeting the shipping deseription.

+

(Class Il Priority Action) (R-83-46)

Revise practiess to include emergency response guidance information on
the hazard graph for tank ecars contalning residual quantities of

?azg.gdo’i;i‘: materials ¢lassified as "empty". (Classil, Priority Action)

R-83+4

Periodically instruet and test trainorews and supervisory personiiel on
the proceduras for using train documents to identify all ears transporting
hazardous materials and the information to be provideed to asslst
emargency reyponse porsonnel. (Class II, Priority Action) (R-83-48)

Require supervi'ﬁ_ory personnel arrlving at the scene of an emergancy to
determine what information hee heen provided by trainerews to
emergency response personnel, to verify the accuracy of the information
provided, and to advise the onscene coordinator of any errors of
omigsions in the initial information given by the trainerew. (Class II,
Priority Acticn) (R-83-49) | |

Revise the engineers' retralning program to require annual attendance at
the train dynamles analyzer classes with special emphasis on correcting
defielencies observed by supervisors while evaluating the engineers'
performance in serviee. (Class II, Priority Action) (R-83-50)

Require engineers who fall to demonstrate proficiensy in train handling
durlng mandatory train dynamies analyzer classes to attend the
enginears' tralning sohool and thereafier require that they demonstrate
an ability to properly operate a train before being allowed to return to
train service, (Class I, Priority Aotion) (R-83-51)
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«~to the Virginia Office of Emergency Services:

Assist the Town of Colonial Helghts and oiher jurisdictions, as necessary,
in improving their emergency response programs for aceidents inrolving
hazardous materials, in better defining the responsibilities of the
Emergency Services Coordinator for receiving and analyzing response
related information and in develaping more effective slte security
procedures, (Class II, Priority Action) (R-83-52)

The Safety Board also reiterated the following recommendations made to the
Federal Railroad Administration on Marah 5, 1980:

Develop and valldate through simulated disaster exercises a model
emergency rosponse plan for the guidance of the railroad Industry in
formulating individual plans to be utllized by their train crewmembers in
the event of emergency, (P -80-8)

Require operating rallroads to develop emergency response plans, put
them into effeet and flle those plans with the Faderal Railroad
Adminlstration in a similar manner es is required by 49 CFR Part 217
with resgect to operating rules, (R~80-7)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  JIM BURNETT
. Chalrman

/s/  PATRICIA A. GOLDMAN
Vice Chalrman

/s/  FRANCIS H, McADAMS
Member

/8/  G.H. PATRICK BURSLEY
Maember

DONALD D. ENGEN
“Membey

Muy 3, 1983
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APPENDIXES
APPENDIX A
INVESTIGATION

 Invastigation

The National Transportation Safety Board was notified of the accident about
6100 p.m., on May 3, 1982, A New York Field Office investigator was immediately
dispatched to the accident site. The Safety Board also dispatehad three lnvestigators
from its Washington, D,C, headquarters to the aacident site,

Groups formed to investigate the hazavc'lous material, mechanieal, operating, and_
track aspeats of the accident were comprised of personnel from the Safety Board,
Seaboard Coast Line Railroad, Federal Railrosd Administration, Assoeiation of American
Railroads, Chesterfleld County Fire Depariment, Coloninl Heights Police and Fire
Departments, Virginla Office of Emergency Services, and the Ethyl Gorporatlon.

Depositions were taken in Richmond, Virginla, on July 28, 1982. Sworn testirmony of
the facts of the aceident was taken from seven witners*;es.
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APPENDIX B

PERSONNEL INFORMATION
Conductor

Conductor 8,8, Medlin, Jr., 38, was employed as a trainman on July 1, 1963, by the
3CL. He was promoted to conductor in September, 1965, He was qualified in the SCL
operating rules in 1981, He had been disciplined for two Incidents: (1) on January 2, 1964,
he recelved 20 demerits for responsibility In conneetion with a derallment; and (2) on
October 29, 1964, he received demerits for responsibility in connection with the train he
was on leaving ahead of another train without guthority. : |

Engineer

Engineer J.R. Tingle, 85, was employed as a fireman on January 26, 1942, by the
SCL, He was promoted to englneer on April 21, 1945, He was last certified in the SCI
operating rules on March 17, 1881, Engineer Tingle had been diselplined in eonnection
with train operations as follows: (1) he received 30 demerits on October 19, 1956, In
connection with a derailment and failure to comply with rules; (2) he was dismissed from
service on November 23, 1962, for a personal Injury sustained. In viole*ion of a rule when
getting off a locomotive -~ he was reinstated on February 10, 1963, \3) he received 20
demerits on August 16, 1968, for his responsiblility in connection with a derailment; (4) he
- renelved 15 demerlts on November 4, 1969, for his responsibility in connection with a

voupler failure and violatlon of instruations relative to starting feeight trains; (5) he was
dismissed from serviee on July 27, 1970, for a collision — on April 24, 1373, he was
relnstated; (8) on July 16, 1975, he was given 15 demerits in connection with a derailinent;
(V) on November 19, 1976, he was given another 15 demerits in connection with a eoupler
knuekle failure on a train he was operating; and (8) on October 17, 1977, he was given 20
detnerits in connection with a coupler failure on a train he was handling. |

Rear Brakeman

Brakeman C,A, Jusper, 49, was employed as a switchman on the SCL on
December 28; 1956, He was promoted to conductor in May, 1864, He was reexamined in
the SCL operating rules on Mareh 18, 1981, He had been disciplined in connecation with
train operations as follows: (1) on December 23, 1064, he was given 20 demerits for
responsibility in connection with a switeh having been left open resulting In a derailment;
(Z; no was given 10 demerits on June 23, 1965, for failure to have a member of the crew
on the lead end of cars being shoved Into track resulting in a derailment; (3) he was given
30 demerits on Oectober 18, 1986, for responsibility in connection with a switehing
operation that resulted in a personal Injury to a nonrallroad employee and damage to
several freight carsy (4) on February 28, 1980, he was given a 30-day suspenston for
responsibility in connection with a collision between locomotive units; and (5) on July 14,
1981, for failing to Inspect his train when it stopped, he was given a 15~  suspoension,
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“hard coupling with a locomotive to a caboose.

Head Brakeman

| Brakeman C,W. Prince, 42, was employec as a switchman on the SCL on January 27,
1962, He was promoted to conductor on July 22, 1868, and on August 28, 1969, he was
promoted to yardmaster., However, on September 13, 1978, he relinquished his position as
yardmaster to return to train service. He was resxamined in the book of rules in 1981,
He had been disciplined as follows: (1) he was glven 30 demerits on June 14, 1874, for
responsibility in eonnection with a derailment; (2) he was given a 30-day suspension on
July 1, 1975, for responsibility in connection with a fire damaging a freight car; and (3) on
January 26, 1879, he was given a 5-day suspension for responsibility in connection with &
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APPENDIX C
TONNAGE GRAPH FOR SCL TRAIN NO. 120
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APPENDIX D
EXCERPTS FROM 8CL TIME'CABLE

ROCKY MOUNT DIVISION
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APPENDIX D

RESTRICTED AND UNRESTRICTED TRAINS

4-Thirty (80) or more empty cars will be positioned on rear of
trains immediately ahead of ciboose whenever prasticable to do so.
RESTRICTED CARS include: |

WORK EQUIPMENT CARS-—All work squipment cars wil

e ronsideied RESTRIGIED CARg, L sdvip

PULPVWOOD FLAT CARS--Loaded with pulpwood:

FLAT CARS— Loaded with logs or poles;

FLAT CARS~— Loaded with machines of pivot or swinging
type such as cranes, ¢tc., where practicable,
when boom is attached, must be handled near
hand of traln with boom trailing;

LAT CARS— Loaded with oversize shipment(s) or twin or
triple loaded cars when in the judgment of
lecal forces such loads should be restricted;

INDOLAS— Loaded with stump wood, When londed with
oversize or overhanging shipments when in
the opinion of local forces such joads should be
rastricted; _

TANK CARS~Losded with clay slurry or flammable com
pressed gas,

In addition trains handilng any of ths following equipment or
cars will be further restricted as follows: .

CABOOSE CARS, except geries 8700-5760 and 1150-1198, are

restricted to 60 M.P.H. -

WELDED RAIL CARS, loaded or empty, 40 M.P.H, When

loaded, 10 M.P.H. through tt ~outs and crossovers, and must

be handled on haad end oft . ;. When ampl.ybmuu be hand)

ed onh rear of trains separ  * from caboose by three empty
cars.

DUMP CARS 48 M.P.H. aud when loaded must be handled (n
local freight or work trains when practicable.

JORDAN DITCHERS 40 M.P.H. Must be handled near head

of train,

PILE DRIVER 20 M.P.H, Muat be handled near head of train.
SCALE TEST CARS 771815, 771816, 771817, and 771818 &
maximum spead allowed freight tralns and next behind
locomotive,

LOADED “TANK TYPE" COVERED HGPPER CARS in
series SCL 747050-747099, 747145747170 and SAL 1050-7000
must not exceed 45 M.P.H,

LOADED AND EMI'TY SCL CENTER BEAM BULKIEAD
FLAT CANS, in series SCL 109000-109048, must not bo inoved ex-
cegt under authoritrv of written special instruclions and ONLY by
ROUTE AUTHORIZED. '

EMPTY gondolas of Ponn Central Rallroad Suries PC
808500-H08008 have & pronvuriced truck huniing tondency at high
specds. T'horefore, tho above sarios of " PC" gondolas whon EM
must not oxceed A0 M., and musl only bo handled in
HENTRICTED TRAING,
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APPENDIX E
HAZARD GRAPH

=HTL~ #2ITBEAPAT2IAFG 15218044023
@ LIST HAZARD GRAPH

HAZARDOUS COMMODITY 4994210

UTLX 974632 CAaR 74 IN CONSISY
UTLX BB163 CAR 75 IN CONSIST
BTLX 94497 CAR 77 IN CONSISY
HTLX 87938 CAK 78 IN CONSISY

ANHYDROUS ARMONIA
NONFLANMABLE GAS, CORROSIVE UN1 605
ENVIRONNENTALLY HAZARDOUS SUBSTANCE (RG=198/45, 4)

AHHYDROUS AMMORIA IS A CLEAR COLDRLESS GAS WITH A CHARACTEKISTIC ODON. IT
15 USED AS A FERTILIZER, AS & REFKIGERANT, AND IN THE MANUFACTURE OF DTHER
CHEMICALS. ALTHOUGH IT IS CLAGEED AS A NONFLAMMABLE GAS, IT wWILb KUKN WITHIN
CERTAIN VAPOR CONCENTRATION LIAKITS, AND THE FIRE NAZARD WILL INCREASE IN THE
PRESENCE OF 01l Ok OTHER COMBUSTIBLE MATERTALS, ITS *COMBUSTIBILITY® IS
DEF INITELY NOT & COMMON PROBLEM IN THE EVENT OF LEAKAGE. 17 1S SHIFFED AS A
LIQUID UNDER PRESSUKE. CONTAGT WITH THE LIQUID CAN GAUSE FROSTEITE, IT IS
SOLUBLE IN WATER FORMING A CORKUSTVE LIQUID. ALTHOUGH ANMUNIA 15 LIGHTER THAN
ALK, THE VAPOKS FROM A LEAK INITIALLY HUG THE GROUND,

1T WEIGHS 5.7 POUNDS PER GALLDN,

IF MATERIAL INVOLVED IN FIRE
EXTINGUISH FIRE USING AGENT SULTABLE FUK TYPE OF SURRDUNDING FIRE
(MATERIAL ITSELF DOES MOT BURN Ok BURNS WITH DIFFICULTY.)
COOL ALL AFFECTED CONTAINERS WYTH FLOUDING QUANTXTIES OF WATER
APPLY WATER FROM AS FAR A DISTANCE AS POSSIBLE
USE WAYEK FPRAY TO ABSOREB VAPORS

IF MATERIAL NOT INVOLVED IN FIRE
KEEP MATERIAL OUT OF WATER SOURCES MND SEWERS
ATTEMFT TO £TOF LEAK I¥ WITHOUT HAZAKD
USE WATEK SPRAY TO KNOCK~DDWN VAPORS

PERSUNNEL PROTHCTION
AVDID BREATHING VAPORS
KEEF UPWIND
WEAR SELF-~CONTAXNED BREATHING APFARATUS
AVOID BODILY CONTACY WITH THE MATER1AL
WEAR BOOTS, PROTECTIVE LLOVES, AND SAFETY GLASSEY
DD NOT WANDLE BROKEN PACKAGES WITHOUT PROTECTIVE ERQUIPMENT
WASH AWAY ANY MATERIAL WHICH MAY HAVE CONTACTED THE BODY WITH CUPIOUS
AMOUNTS OF WATER DR SOAP AND WATER
XF CONTACT UITH THE MAYERIAL ANTICIPATED, UﬁﬁR FULL PROTECTIVE CLQ?HING

BVACUATION
IF NATERIAL LEAKING (N1 ON FIRE), DOWHWIND EVACUATION MUST BE CONSIDEREL

ENVIRONHENTAL GONSIDERATIONS = LAND SPILL
DIG A PIT, POND, LAGODN, HOLDING ARKA
TO CONTAIN LIQUID OR SOLID MATERIAL




APPENDIX [E

DIKE SURFACE FLOW USING SOIL, SAnD BAGY,

FOAMED POLYURETHANE, OR FOAMEL CONCKETE
ABSORE BULK LIQULID WITH FLY ASH OR CEMENT POWDER
NEUTRALIZE WITH VINEGLAR OR OTHER DILUTE ACID

ENVIRONMENTAL CONSIDERATIONS - WATER SPILL
NEUTRALIZE WITH DILUTE ACID OR REMDVARLE STRONG ACID
1F DISSOLVED, APPLY ACTIVATED CAREON AT TEN TIMES THE SFILLED AMDUNI
IN REGION OF {OFPM OR GREATER CONCENTKATION
USE MECHANICAL DREDGES OR LIFTS
10 REMOVE IMMORILIZED MASSES OF FOLLUTANTS AND PRECIFLITATES

ENVIRONMENTAL CONSIDERATIONS - ALR SPILL
APPLY WATER SPRAY OK MIST TO KNOCK DUWN VAFORS
VAPOR KNODUKDOWN WATEK I8 GORROSIVE DR TOXIC AND SHOULD BE DLIKED FOR
CONTALINMENT

HAZAKDUUS COMMODITY 49{0535
GATX 27256 CAK 96 IN CONS1ST

ADDITIVES, FUEL OIL, GASOLINE GR LURRICATING QIL, CONTAINING
LESST THAN 302 &Y WEIGHT PETROLEUM OIL (FLAMMABLE LIQUID, N.O.§.)
FLAMMABLE LIQUID UNIYYS

ADDITIVES, FUEL OIL, GASDLINE DR LUBRICATING OIL ARE VARIOUS COLORED
LIQUIDS HAVING A PETROLEUM-LIKE ODUR, THEIKR FLASH FOINT 18 BELOW 100 DEL.
Fo THEY ARE LIGHTER THAN WATER AND INSOLUBLE IN WATEKR., THEIR vAFUKRS ARL
HEAVIER THAN AIR.

IF MATERIAL ON FIKE OR INVOLVED IN FIRE 4
DO NOT EXTINGUISH FIRE UNLESS FLOW CAN BE STOFPED
USE WATER IN FLOODING QUANTITIES AS FOG
SOLID STKEAMS OF WATER MAY 'PREAD FIRE
COOL ALL AFFECTED CONTAINERY WITH FLUODING QUANTITIES OF WATER
AFFLY WATER FROM AS FAR A DISTANCE AS FOSS1ELE
USE FOAM, CARKON DIOXIDE OKR DRY CHEMICAL

iF NATERIAL NOT ON FIRE AND NOT INVOLVED IN FIRE
KEEP SPARKS, FLAMES, AND OTHER SUURCES OF IGNITINN AWAY
KEEP MATERIAL QUT OF WATEK SOURLCES AND SEWEKS
BUILD DIKES TO CONTAIN FLOW AS NELESSARY
ATTEMPY Y0 STOF LEAK IF WITHOUY HAZARD
USE WATER SPRAY TO KNOCK-~DOWN VAPORS

PEKSONNEL PROTECTION
AVOID BREATHING VAFOKRS
KEEF UFPWIND
WEAR BOOIS, PROTECTIVE GLOVES, AND SAFETY GLASSES
DO NOT HﬁNDLE BROKEN PACKAGES WITHOUT PROTECTIVE EQUIPMENT
WASH AWAY ANY MATERIAL WHICH MAY HAVE CONTACTED THE ODY WITH CUFIOL.
AMOUNTS OF WATEKR CGR SOAP AND WATER




APPENDIX B

HAZARDOUS COMMODITY A91524%

EBax 3064 CAR 97 IN CONSIST

OIL, N.O.8., PETROLEUM OIL OR PETROLEUM QIL, N.D.S.
CDM?UST!NLE L1Quib NAtULTO

CLEAR COLORLESS LIQUID TO A DARK BROWN=-BLACK TAK, 1T HAS A FLASH
POINT BETNEEH 100 AND 199 DEG. F. 17 1S LIGHTER THAN WATER AND INSOLUBLE 1IN

WATER. ITS VAPORS ARX HEAVIER THAN AIR. FPYROXYLIN SOLVENT, N.G.8, 1§ THE

IF MATERIAL ON FIRE OK INVOLVED IM FIKE
DO NOT EXTINGUISH FIRE UNLESS FLON CAN BE JTOPPED
USE WATER IN FLOODLING QUANTITIES AS FOG
SOLID SYREAMS OF WATER MAY SPREAD FIRE
COOL ALL AFFECTED CONTAINERS WITH FLOODING QUANTITIES OF WATER.
AFPLY UWATER FROM AL FAR A DISTANCE AS POSSIHLE
USE FOAM, CAREON DIOXIDE OR DKRY CHEMICAL

1¥ MATERIAL NOT ON FIRE AND NOT INVOLVED IN FIRE

KEEF SPARKS, FLAMES, AND OTHER SODURCES OF IGNITION AWAY
KEEP MATERIAL OUT OF WATER SOURCES AND SEWERS

BUILD DIKES TO CONTALIN FLODW AS NECESSAKY

USE WATER SPRAY TO KNOCK~DOWH VAPOKS

PEKRSONNEYL FROTECYION
AVUID PREATHING VAPORS
KEEP UPMIND
WEAR BUOTS, PROTECTIVE CGLOVRS, AND SAFETY GLASSES
D) NOT MANDLE BROKEN FACKAGES WITHOUT PROTELTIVE EQUIFMENI
WASH AWAY ANY MATERIAL WHICH MAY HMAVE CONTACTED THE BODY W1TH COFIOUY
AMOUNTS OF WATER OR SOAP AND WATER

~E0T~458 LINES~APAST2I-DATE 06/04/82-TLIHE 1837

e3s DOYERIMERT PAINTING OVPION ¢ 1082 On301-B28/%






