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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, C. 20594

HAZARDOUS MATERIAIS SPECIAL INVESTIGATION REPORT
Adopted: Aceil 30, 1985

—
i

RELEASR OF OLEUM DURING WRECKAQR-CLEARING
FOLLOWING DERAILMENT OF SEABOARD SYSTEM
RAILROAD TRAIN EXTRA 8294 NORTH
CLAY, KENTUCKY
FRBRUARY §, 1884

SYNOPSIS

At 8:50 a.m., on Pebruary 5, 1984, 38 cars of Seaboard System Rellroad fraight train
Bxtra 8284 North, consisting of 106 cars and a 4-unit locomotive, were deroiled at a
facing point switeh near Clay, Kentucky. The derailment began when a broken truck
bolster on the tralling end of the 56th car (SCL boxear 635204) struck the closura rail of a
left-hand turnout and derailed. One of the derailed cars, tank car GATHX 943580, ccntafned
oleum (fuming sulfurie acid). Durirg the derallment the trailing end of tha taili car

incurred a 4-inch by 1/8-inch fracture from which a small amount of acid leaked and
produced light vapor clouds. A temporary plug was installed io prevent furtner leakagze.

Two days later, as a wreckage-clearing crew contreoted by tha rallroad was
preparing to empty the oleum car, the temporary repalr plug in the fracture blew out snd
an estimated 1,800 gallons of oleum was released and vaporized. For the follow!ng
24 hours, a 2- by 3-mile are« of Bourbon County, Kentucky, was affecied, foreing tire
evacuation of 25 families; 24 residents were treated for minoi respiratory complaints.
Investigation of the emergeney response activities disclosed that the actlons taken during
this er.orgency falled to stabilize and reduce the risks to the public health and safety
because available technical resources were not used effectively and actions taken were
not direotly coordinated among responding orgeanizations. 7otal property damage was
$3682,403, Inoluding the cost of hazardous materials cleanup.

INVESTIGA'TION
The Acuident 1/

February 5.--Seabcard System Raflroad (Seaboard) train GATCI-94, operating as
1 N'orih

Extra B2 , derailed at milapost (MP) 84.7 nesr Clsy, Kentucky, at 8:50 a.m. on
Februgry 5, 1984, The train derallad when a broken truck bolster on the trailing end of

g\e SBih) car (SCL boxcar 635204) struck the closure rail of a lefthand turnout. (Seo
g'ure )

17 e National Transportation Safety Board fiivertigated this aceldent as a major trane-~
portation acoldent because of the safety issues involvad {n the handling of hazavdous
materials following a raflroad derafiment, and this raport reflects that invostigation.
However, beceuse of the Safety Boards mendate to datermine the facts, conditlons,
clreumstances, and probable cause of any railroad acoident in which there is substantial
property damege, it also investigated the rallrcad aspsots of the gccident, and hes
determined tha probable cause of the derailinent itself. (Soe appendix C.)
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Pigure 1.--Front and sectional views of SCL 635204 truck bolster.
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The forward portion of the train stopped about 4,100 feet from the switeh point with
the 55th head car derailed and in an upright position. The 56th head car remained upright
with ell wheels derailed and separated from the {railing car by 38 feet. The 57th through
the 60th cars were empty DOT 111 A100W2 :ank cars which ~ontained residual amounts of
sulfurle acld from a previous trip. These cars overturned to the west and came to rest
between the ralls of the adjacent southbound main track with a trailing separation of
851 feet. ‘Thece cars were equipped with standard E-type couplers and were not fitted
with head shislds. 2/ None of these tank car heads was dameged by impaet, and none
released resldual product. The 61st sar overturned to the west, coming to rest aligned
with the track structure 902 fest north of the 62nd car, which remained upright.

The 83rd car, GATX 94350, a DOT 111A100W2 tank car loaded with clerim end not
fitted with headshields or shelf couplers, overturned to the west an! ~ame to rest between
the rails of the adjacent main track. It was separated from the trailing car by 207 feot.
The trailing head of the tank car was struck to the right of center by derailing equipment,
creating a 4-inch-long fracture in the metal. A slight amount of oleun was released
through the fracture and vaporized Into the atmosphere. 'The 84th through 92nd cars
derailed at various angles to the track. The 83rd car, a DOT 112J340W tank car last
containing liquefied petroleum gas (LPG), deratled to the west across the edjacent ain
track at an angle of 80°% coming to rest in an upright position. A 10-foot-long arer of its
shell was damaged. The car also was enulpped with E-type shelf couplers; the leading ond
coupler shank wus broken, and the tra'ling end remained coupled to the lead coupler of the

trailing car. The 19 following cars deralled and came to rest in an upright position at
varlous angles to the track structure.

After the derailment, the conductor of Extra 8204 North discovered that the
derailing cars had damaged the Secboard's telephone line which paralleled the tracks, and
he contacted a following train, train No. 142, by radio and requested that the Seaboard
dispatecher in Corbin, Kentucky, be notified. Train No. 142 stopped south of Clay and
phoned the Corbin dispateher around 8:50 a.ni., and informed him that Extra 8284 North
was storped. Around 9:20 a.m., train No. 142 reported to the Corbin dispiteher that
about 34 cavs were derailed, ineluding several tank cars--one containing sulfurio acid., It
nlso reported that no one was injured. The telephone lines were noisy, and the dispatcher
could barely maintain contaet with teair No. 142.

Shortly after the derallment, a farmer who resided within 3t0 feet of the derailmont
site contucted the Bourbon Ccunty Sheriff's Office and reported that "some rail cars had
been left behind.” The sheriff's dispatcher advised the resident to contact Seaboards
Corbin office. At 9 a.m., the resident contacted the Corbin dispatcher and repcrted that,
"t looks llke several of the cars are going to fall from the tracks any minute." The
dispatcher reportedly responded that hs was not aware of any problems in the arqa at that
ttme. At 9:20 a.m., the derailment was confirmed from train No. 142, and the dispatcher
notliied the S:aboard Operations Center In Jecksonviile, Florida.

2/ "E" coupler refers to the standard Assoclation of Amerlcan Railroads automatie
coupler. The shelf coupler is a special coupler required on all hazardous materials tank
cars after February 28, 1985. The shelf couplor contains top and bottom 'shelves? cast
integral with the emxpler head to prevent vecticsl disengagement of mating couplers,
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Around 9:10 a.m., the rear brakeman went to the nearby farm and informed its
residents that their horses might escape because the deratled cars had knocked down some
fenoing. Reportedly, the rear brakeman Informed the farmer that "all of the tank cars
were empty and there were no risks." After the rear brakeman returned to the derailment
site, the conductor reviewed the train consist and noted that tank car GATX 94350 was
listed as & "dangerous" car and informed the rear brakeman to stay away from it. When
3BD giveu its trainorews the waybills and consists for thelr train, it also provides
computer-generated emergency Information on the hazardous materials in the train.

During? the next 30 to 40 minutes, as the rear brakeman attempted to inspect
individual cars, he observed "vapor coming out of a tank car and [ got away from {t."
After the brakeman ascertained the car numbers of the derailed ears, he returned to meet
with the conduotor in the cabucse. Train No. 142 pulled the rear standing cars southward
to a nearby signal box.

At 9:30 a.m., based on the farmer's complaint, a Kentucky State trooper was
dispatehed to the scens of the accident. When the trooper srrived onscene, around
10 a.m., he found the locomotives of Extra 8294 North about 1/2 mile north of the
derallment site, and the rear section of the train had been removed.

The State trooper approached the derailment site from the nearby farm and met the
rear brakeman near the tracks. The rear brakeman stated that, “there was one car with

sulfuric acid on its side" to thelr north, The trooper reported later that the vrewmember
was "not very conclusive" In his assessment of the derailment and seemed to bo concerned

only about one tank car in the derailment. As a result, the trooper walked along the
tracks until rerching a tank car placarded with a North American idontification
number 1831 and stenciled "OLEUM, GATX 94350." 3/ The trooper reported that this car
had & small hole about the slze of a silver dollar in its south end {*A" end) from which
small wisps of sinoke were emanating. The trooper, uncertain as to whether all avallable
train information had been reported to the State, advised the rear brakeman of the
requirement to notify the State Emergency Response Center and provide all of the
necessary train information.

The trooper next contacted his dispatcher at Dry Ridge, l{entueky, to contirm the
farmer's complaint and requested his dispatcher to contact Scaboard's Corbin office tor
further detalls. The State Police dispatcher responded that the Seaboard Corbin train
disratcher could confirm only that there had been a deraflment in the Clay Distriet.
Rezognlzing that a hazardous material had been released and that residents had not been
watned, the State trooper took his ecopy of the U.S. Department of Transportation
(DOT)/Research and Special Programs Administration's (RSPA) Emergency Response
Guide (DOT-P-5800.2) and began contacting nearby farm residents, reading to them the
guide's advice regarding oleum. (See appendix IJ.)

Around 10:20 a.m., the conductor contacted the Corbin dispatcher, who in turn
notified the Seaboard Operations Center that GATX 94350 was leaking. About 10:30 a.m.,
the Seaboard Operations Center notified CHEMTREC,4/ the Tennesseo

3/ The North American {dentification number 1831 refers to specific corrosives and
appears on & black~and-white placard.

4/ CHEMTREC i3 the Chemfcal Transportation Emergency Center operated by the
Chemical Manufecturers Assoclation whieh provides immodiate advice at thoe sceno of
omergencies, then promptly contacts the shipper of the chemicals involved for more
detalled assistance and appropriate followup.




Chemical Company, the Environmental Protection Ageney (EPA), and Seaboard
management, including its hazardous materials control manager.

At 10:58 a.m., the Dry Ridge Post of the Kentucky State Police notified the
Kentueky Disaster and Bmergency Service (DES) communications center and the State
Fire Marshals oflice in PFrankfort, Kentucky. DES, In turn, notified the Kentucky
Department of Natural Resources (DNR). At 11;03 a.m., DES was notified by telephone
by the Seaboard Hazardous Materials Control Department, which confirmed that a 34-car
deraillment had occurred involving a tank car leaking sulfuric acld. About 11:20 a.m., the
DES duty officer aotivated the hazardous materialy response teain in accordanca with
Kentucky's disaster plan.

The State response team consisted of representatives of the State Fire Marshals
office, the DES area coordinator, the Kentucky State Police, and the DNR. The Bourbon
County DES director also was notified. At 11:30 a.m., the Paris Police Department
dispatcher was notified by the LES area coordinator, and the State Fire Marshal alerted
the Bourbon County Fire Department.

By noon, the Seaboard division superintendert, along with the assistant
superintendent, the master mechanic, and the trainmaster, arrived onscene from Corbin
and the superintendent requested that the waybllis at the rear of the train be brought to
the derailmant site. The superintendent Initially met with the State Fire Marshel and
DNR representatives who advised that the car still was releasing small amounts of oleum
vapor and that the hazard potential was minimal. The Seaboard superintendent advised
that he woulc be better able to discuss wreckage-clearing plans after he had inspected the
derailment site. As he Inspected the tank car, he noted slight wisps of vapor being
released through the damaged jacket near the bolster. However, becauss of the outer
jacket, the locxtion or extent of the damage to the inner shell could not be determined.
The Seabosrd tuperintendent observed moistura condensation in those areas where the
jacket had loosened. 5/ Additionally, during this time, the State Pire Marshal's
representative checked the "empty" tank car containing residual amounts of LPQG using an
explosive vapor raater to verify that no vapors were being released.

At 12130 p.1as and 1 p.m., the Seaboard Operations Canter contacted the shipper in

rhill, Tennessee, and learned that empty tank cars UTLX 12830, UTLX 12831, UTLA
12828, and UTLX 12838 had been cleancd and rinsed with waters that the strength of the
oleum in tank car GATX 94350 was 85 percent; and that the tank car should not be moved
because the movement of the leaking car might worsen the leal:. The Seaboard
Operations Center ralayed this information to the Corbin dispatcher.

At 1126 p.m., State Fire Marshal representatives, the DES coordinator, and the DNR
representative conferred with the Seanboard superintendent. A State Pire Marshal
representative informed Seaboard officlals that the damaged oleum car could not be
moved before unloading. This decision was made before any other optiors were discussed,
such as available methods for moving the car safely.

E/ At this time snow was falling and residual heat from the inner tank, at approximately
1120" P, wka.s melting the srow and forming "sweat beads" on the exposed portions of the
nner tank,
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The Seaboard superintendent related to the State representatives that he planned
initially to clear the mainline track of debris and upright the damaged oleum tank car on
the southbound tracks, and then to transfer the oleum Into several tank trucks. The
Seaboard hazardous materials coordinator, who arrived onsite around 2 p.m, began to
contaot trucking firms, CHEMTREC, and the shipper to locate tank trucks or tank cars
into which the oleum could be unloaded. The shipper {dentified leased empty tank cars
that were avallable and specific types of tank trucks and equipment required for the
transfer. The shipper expressed concern about the difficulty of transferring the oleum if
it solldified and recommended that steam be applied to exterior heating coils of the car in
order to reduce the viscosity of the oleum. CHEMTREC provided a list of truck firms
with the requisite stainless steel, insulated tank trucks equipped with tractor pumps.
Seaboard developed plans to unload GATX 94350 into three stainless steel, insulated tank
trucks. Around Zp.m., Seaboard contracted a hazardous material cleanup and removal
contractor to handle the transfer, to be performed on February 6, 1984,

Between 2 p.m. and 4 p.m., the State DES coordinator decided to release the local
DES area coordinator and firefighters. Also, the DES area coordinator briefed the news
media on the derailment and plans to deal with the hazardous materials. Later, the DES
coordinator met with DNR representatives, State Fire Marshal representatives, and
Seaboard representatives, and all agreed that DNR and State PFire Marshal representatives
would remain at the scene until all the oleum was unloaded and that further DES support
was not required.

Later, as plans were being made for the unloading, the Seaboard hazardous materials
coordinator reported that "more fumes app<sred from the fracture in the car and gurgling
could be heard for the first time." The State Fire Marshal's representative directed the
Seaboard superintendent that "the oleum car would not be moved . .. and not to touch it
until it was transferced."” The State Fire Marshal's representative stated that he could not
be sure about any structural damage that might have occurred In the derailment, and that
he did not think that Seaboard shculd take the chance on losing any of its contents
tecause at that time there had not been any spillage whatsoever on the ground. Also,
since they were unable to inspect the inner shell of the tank, he felt that Seaboard should
leave it where it was. The State Fire Marshal's representative recommended that
Scaboard use the [ittings on JATX 94350 to transfer the oleum.

Without discussing with Seaboard the means which would later be used for
transferring the oleum, the State Pire Marshal's representative told the Seaboard
superintendent to proceed with the wrecksge-clearing operations. The superintendent
statad that he would comply wich the State Fire Marshal representative's deeision in spite
of the faet that he and his master mechanic believed that they could move the car safely.
As a result, the superintendent decided to build a temporary track around the oleum car
to opan the mainline. With the arrival of railroad derricks during the night, wreckage-
clearing crews started moving wreckuge from both the north and south ends of the
derailinent.

Meanwhile, In the afternoon, a representative from the Pureau of Explosives (B of E)
of the Assoclation of American Railroads (AAR) had met with the Seaboard
superintendent and State Fire Marshal's representative. The B of E representative had
recommanded that the Seabuard patch and attempt to upright the tank car In order to
transfer the entlv< contents of the tank. The B of E representative inspected the tank car
and concluded that there did not appear to be any other areas on the tank car in which
wheels or rail had impinged the Innes tank, that the tank did not appear to be resting on
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any wheel sets beneath the car, and that the car rell onto the southbound track without
skidding or sliding. However, the superintendent reported to the B of E representative
that the State Fire Marshal had decided not to move the car until it was unloaded and a
temporary track was built. The B of E representative, at the request of the Seaboard
superintendent, agreed to remain on the scene until the next day.

Pebiuary 6.--Around midnight, the Seaboard cleanup and removal contractor arrived
at the site and met with the Seabeard hazardous materials coordinator, who directed that
the tank car be patched and the oleum transfeired. Following an inspecticn of the tank
car, the supervisor for the contractor advized the Seabcard coordirator that the outer
jacket would be removed from the A-end and an attempt would be made to locate the
breach and pateh it. Also, the contractor advised that he would make arrangements for
additional equipment 8/ to be sent from his home base in Findley, Ohlo, to "cold tap" an
opening in the tank car to facilitate transfer. This was necessary since the liquid eduction
lines of the tank car were not in a position where they could be used effectively. 7/

For reasons of personnel safety, the contractor elected to plug the car temporarily
before performing the "cold tapping" operation, rather than to weld a patch across the
breach; neither the plugging nor the cold tap would require the use of open flames around
the car. (See figure 2.) After Seaboard agreed with these plans, the contractor cut and
removed portions of the outer jacket at the A-end of the tank car. DPuring the afiernoon,
the contractor placed a temporary plug made of lead wool into the breach in the head of

the tank car and reported that no liquid or vapor was being discharged from the breach
before the patching operation.

By 3:20 p.m., two empty tank cars had srrived. Upon inspection, Seabonrd
determined that neither car was suitable for the transfer becauss one tank car had not
been purged of an incompatible residue and the other was not considered to be in
acceptable cordition. With the assistance of the shipper, a suitable empty tank car was
iocated and routed to Clay and was scheduled to arrive the evening of February 7. During
Seaboard's discussions with the shipper, the shipper again expressed its concern that
because of the temperature drop during the day, the oleum might solidify and that it also
might be necessary to apply steam to the car's heating coils in crder to reduce the
viscosity of the oleum during the unloading operations. As a rasult, arrangements were
made onsite to prepare a steam generator. During these discussions, Seaboard also
requested the shipper to send representatives to the site to provide technical advice
during unloading operations.

8/ The equipment was a 2 1/2-incn Mueller Drilling and Tapping Machine modified by the
subeontractor for tank car applications by removing the base plate (sadd\le fit\ing). As
supplied by Mueller, this device i3 intended for tapping water and gas mains up to 8 inches
In diameter and 1-inch thick. It has a maximum working pressure of 90 psi. The Mueller
Co. does not recommend this device or any of thelr products for tank ¢ar penetrations.
Mueller representatives were not aware that this device had been modified by the
subcontractor for tank car penetrations and later expressed concern shout the capability
of the modified equipment to provide an adequate seal when used to tap tank cars.

1/ With the tank car rolled over on its side, the iInterlor liquid eduction lines were
Inverted above the liquid level of the oleum within the tank. The eduction line Is a
loading or unloading pipe that extends from the top of the tank ear to the low point or
sump at the bottom of the tank car.
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Pigure 2.-~Mueller Co. "B" drilling and tapping machine
in designed application.
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February 7.--According (o Seaboard plans, the Seaboard cleanup and removal
contractor was to prepere the transfer equipment and dril) the opening Into the tunk car
when the tapping equipment arrived; additinnally, the contractor would transfer the
product into an empty tank cer with shipper personnel assisting and State Fire Marshal
and DNR representatives onscene to monitor thesa operations. At 10 a.m., the tapping
device arrived, and Seaboard contracter personnel cantered it on top of the shell of the
tank car with a mechanical locking device s¢ that the tap would enter the vapoi space
instead of the liquid. About 2110 p.m., as the tapping device penetrated the unvented car,
the temporary plug installed earlier blew out from the damsged oleum car. Following the
blowout, a 100-foot sulfuric acid vapor plume erupted at the point the tapping equipment
had penetrated into the tank, and an acld pool formed at the south end of the car. (See
figure 3.) A command post was formed immediately at the Escondida Road access point
by the DNR representative who contacted the DES communications center. In tuen, this
center notified the State Pire Marshal, the Kentucky State Police, and DES
representatives. By 3 p.m., representatives from all thcse agencies had returned to the
site.

Immediately after the plug blew nut, cleanup and removal personnel attempted to
replace it. However, because visibility was reduced by the vapor surrounding the
breached tank head, they were urable to insert a second plug. During this operation,
personnel wore self-contained breathing apparatus and full protective equipment as they

attempted unsuccessfully to clear a path through the vapor using water lines.
Additionally, agricultural lime was applied to tha pooled oleum, but it was not effeative in
reducing the intensity of the vapor cloud.

At 2:25 p.m., Kentucky DNR persoan~l moved horses from an adfacent farm as a
large vapor cloud drifted eastward over several thoroughbred breeding farms., At
2:45 p.m., adjacent roads were closed by State polce as an 8-foot by «-foot pool of liquid
formed beneath the A-end of the tank car. At 3 p.m., the State Pire Marshal's
representative requested additional alrpacks from the Bourbon Count!' Fire Department
and a team of forward observers was astablished, Including the State Pira Msarshal's
representative, the Seaboard hazardous materlals coovdinator, and the cleanup and
removal personne!. A* 4:30 p.m., a new command post was established 3 miles south of
the site by the DES area coordinator. The command post consisted of the DES, the State
Fire Marshal, the Kentucky State Police and the Seaboard. By 5:30 p.m., shipper
personnel and the State environmental monitoring team arrived onscene. (See
appendix E.)

Personnel at the scene observed the vapor cloud rising and initlally did not belleve
evacuation of nearby residents was needed. However, at 5:30 p.m., a temperature
inversion forced tha vapor cloud alose to the ground, and the cloud began to drift toward
several farms along Route 627 for a distance of about 1 mile. Based on the DOT
Bmergency Response Guide Book, the State Fire Marshals representative called for an
immediate evacuation of an area 1 1/2 to 2 1/4 miles to the south and southeast of the
site. Kentucky State Police contacted about 25 families and advised them that the Young
Men's Christian Association (YMCA) at Paris, Kentucky, had been designated as a shelter
for evacuees. Although about 25 families were advised to evacuate, many chose either to
remsa;% in thelr homes or to stay with familles and relatives. Notification was complated
by 1OV p.M,

At 6130 p.m., when the suitable empty tank car airrived to receive the oleum,
oleanup and removal personnel, along with chippzr advisers, made several unsuccessful
attempts to pump the liquid produat from the car's 1-inch-diameter alr vent located in
the dome to lower the liquid level o; oleum belew the breach. However, with the amblent
tamnperature below 30°F, the oleum solidified in the transfer Iines.

"
- g™ F. TR T S s TS RN £ ML s Mvanbe ri M £ . \ - d ——
¢ * 7 - - A : - " E
s . \ .o . . . e - . L, . \ I
e . B - < - S - - P T
¥ r N . . . . [ e o A - - S i o LF i




L e e e ke S8 = e

£
i
H
H
b
¥
¢
H
’
i
3
:
H




-11~

By this time, the vapor cloud had drifted east to Spears Mill Road and north to
Spears Mill Chureh, encompassing a 1.5~ by 1-mile area. The area was low-~lying with
hilly terrain extending northward to the city of Paris. (See appendix B.) As a result of
dropping temperatures, patches of fog were intermixed with the sulfi.rle acid vapor cloud
being carried northward from the site. Around 10 p.m., tha temperature dropped to 20°¢
and the wind was calm. Hydrogen sulfide concentirations as high as 20 ppra 8/ were
observed about 1/2 mile west of the desallment site. At 11:45 p.m., with the te mperature
having dropped to 13°F and the wind at 3 knots from the southwest, the vapor cloud
drifted farther west 16 Route 1878 and wa3s reported to have reached the city of Paris,”
3 1/2 miles from the derallment site. During this time, as the cloud advanced toward
Paris, the Paris Volice and Kentucky State Police dispatchers received complaints from
residents of 2 "definite lung and throat irritatfon and a taste effect.” About 24 residents
were treated by local physicians during the next 48 hours. These restdents lived mostly in
low-lying terrain extending north of the derailment site to Paris, sbout 3 1/2 miles. The
county sheriff's office contacted the State DES command post, and an environmental
monftoring representative was sent to Paris. Based on readings from & photofonization
meter which monitors hydrogen sulfide levels, the representatlve reported "from 3 to
7ppm with no strong concentrations observed for very long." During this time, the
Sheriff's (Mffice attempted to obtain from DES, CHEMTREC, and the shipper's onscene
chemist additiondl information necessary to predict cloud behavlor, short- and long-range
health effects, and prccautions to be taken should the cloud Intensify.

February 8.--At 1:30 a.m., as a result of a meeting amoeng parties onscene, the
shipper was requested by Seaboard to weld a patech across the fracture In order to
stabilize the leak. Shipper personnel had to return to the Copprerhiil plant to obtain
additional welding equipment.

The State environmental response representative reported that during this time:

The people had been adequately warned that if ‘hey smelled anything
unusual they would have time to leave before any harm could be done. In
addition, the temperature was around 10°PF that night which meant there
would not be any open doors or windows where the vapors could get
inside. As for the possible harm to livestock 1 felt that they would
tolerate any expcsure much better due to their body welight.

Around 5:30 a.m., the State environmental response team met with the Bourbon
County Sheriff and recommended that the opening of schools be delayed until daylight so
that the sun could burn off the fog. PFollowing a meeting, the school superintendent

- ordered schools elosed for the day.

With the arrival of additional equipment from the shipper, new pateh work began at
8 a.m. At 9:20 a.m., the leak had been plugged and the patch installed across the
fractura. The remaining vapor cloud was observed to dissipate shortly afterward.
However, product which had leaked into the insulation between the jacket and shell of the
tank car continued to produce a small vapor ¢loud.

8/ Parts per million {ppm). The threshold lmit for hydrogen sulfide Is 10 ppm. (NIOSH
Pocket Guide"). The threshold limit is the time-welighted average concentration for a
normal 8-hour workday and a 40-hour workweek, to which neerly all workers may be
repeatedly exposed, day after day, without adverse effeats.
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Initial attempts to unload the car vsing a displacement pump to transfer product
through the 2.75~inch tap hole were not successful. The shipper discovered that tha
oleum had solidified in the eduction line oa the receiving car. Tha shipper then Injected
small amounts of water into the eductior ! ne and at approxiinately 5 p.m., the oleum in
the eduction line thawed.

At 11124 a.m,, a truckload of soda ash was brought to the site and was spread over
the spill area. The State PFire Mershal conaldered the situation stabllized at this time.
Around 3 p.m., evacuees were notified that the vapor ¢loud haa dissipated and that they
could return to their homes.

By 6130 p.m., wreckage-clearing perscnnel had begun transferring product in
volume. Because there was no means of neutralizing the vapcrs still being expelled from
the vent on the receiving tank csr, vapors agaln were released in large amounts.
Therefore, the State Pire Marshal's repiesentative ordered the operation stopped since
another temperature inversion was forecist. Hicause Seaboard's and the shipper's actions
had not been successful for transferring the oleum and controlling the hazards posed to
public safety, additional technical assistince was requested of o loecal clsum supplier by
the State Fire Marshal. The State Fire Marshal's representative held a meating at
10 a.m., on February 9, attended by the neal olcum supplier, the Seaboard superintendent,
the Seaboard hazardous materials coordinator, and shipper personnel. At this meaeting, it

was agreed that tho local oleum supplio: would sup%? additional equipment to minimize
furthes delays snd reduce the amoint of vapars being expelled during the unlesding
operation. By 3 p.m., the unloading operation wes completed.

Next, a patch was welded over tlie tap opening; however, shortly thereafter, a vapor
leak developed eround the original pateh on the A-end head fracture as the internal
pressure increased. Once again, a large vapor cloud formed and stayed over the areaj
emergency response personnel feared another evacuation would be necessary, and State
authorities continued to monitor air quality. After another patch vias welded over the
damaged tank end, the vapors were controlled. Finally, a gondosa lined with plastic was
brought to the site, and the damaged car was loaded about 10:40 p.m., on February 9, and
removed from the scene at 1 a.m. on Pebruary 10, |

Injuries to Persons

Crevimembers Responsa Personnel Others

Fatal . 0 0 0
Nonfatal 0 1 24
Total 1] Y H

Tank Car Information

GATX 94350, a jacketed DOT 111A100W2 tank car with 4-inch-thiek, fiberglass
insulation, had 6-i{nch-diameter, half-oval exterior heating colls and E-type couplers.
This car was not fitted with headshields. It had an empty shell volume of 12,055 yallons, a
maximum gross weight of 263,000 pounds, end a tank head radius of 88 Inchas, The dome
attachments included the fill-hole cover, a 2-inch lignid eduotion plpe, and & combination
1-inch alr conneatlion and safety vent.




© o e e i, AL T RRATLAY. o mh e Ao

~13-

After the dcrailment, tank car GATI 94350 came to rest on its side with its A-end
facing south and eradled between the adjacent southbound trecks. There was no evidence
that the car had skidded bafore coming to rest, and the outer jacket appeared to be
loosened near the bottom just bshind the bolster on the B-end. The outer jacket was
creased slightly near the dome. Also, the head end was fractured In the A-end, where
small amounts of vapors were observed to bas escaping immediatcly following the
deraflment. There was a narrow 4-inch-long gash in the lower right quadrant of ths
A-end tank head about 22 1,2 inches below the centerline and 30 Inches from the outes
head radius.

Meteorological Infosmation

From 7a.m,, Februarf 4, 1984, to 7 a.m, February 5, 1984, the maximum
temperature was 51° ¥ and minimum temperature was 24°F.

The following meteorological conditions existed:
(1) at the time of deraflment, Pebruary 5--

Time -~ 8:50 a.m.

Sky — cloudy

Temperature — 29°F

Visibility — 2 miles; light snow
Humidity -~ 86 parcent

Wind ~ southwest at 9 mph

(2) at the time of plug release on February 7--

Time -- 2 p.m.

Sky — clear

Temperature — 23°F
Visibility -- 10 miles
Humidity -~ 57 percent
Wind -~ southwest at 9 mph

Method ef Operation

Trains operate over this track by Indications of signals of a traffic control system.
Corbin Divisior: Timetable Ho. 1, effective Ootober 30, 1983, authe ized a maximum train
speed of 50 mph. According to the timetable's hazardous materials instructions, which
had been in effect for severnl years, tralncrews aro required to azcertaln that appropriate
placards are in place on both sides and ends of tank cars before they are coupled into the
trein. The timetable states further that In the event of an "emergency involving splilage,
loss of hazardous material or fire, the conductor or his designee will notify the nearest
emergency responsa group, such as fire, resoue and police departments, and remain at the
scene until a response group artives or untll released by proper authority.” Furthermore,
the timetable adds, "when emergency response personnel arrive at the scane, the
conductor must take the initintive to Identify himself. He must furnish them tvith
information from waybills and train consist of any hazardous materlals in the train as well
as any knowledge he has of conditions as they then exist.” (See appendix Q.)
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In addition to the duties for trainirews set out in the applicable timetable, the
Corbin superintendent irsued Bulletin Board Order No. 2-22-A on March 1, 1983,
emphasizing further the conductor's responsibility "to take the initiative in contacting any
local fire department, or request the dispatcher to do this for them and when emergency
response people arrive at the scene or at a command post to sat up for emergency
response, make themselves known to those pecple and furnish necessary information from
the waybills and train ecnsist on the hazardous materials as promptly as possible until or
unless reltuved by proper authority.®

The rear brakaman acknowledged that during his postaccldent inspeations he did not
pay attention to the plscarded cars. He stated also that he did not have any formal
classrooin training to epable him to deal with responses to emergenocy conditions as a
result of & derailment. Ths superintendent emphasized that the response that is expeoted
is outline  in the speciel instructions contained in the current timetable and bulletin.

Befors wucy are given an operating rules examination, traineraws are instructed to
familiarize themseives with the operating rules on which thay will be axamined.
Following this 4-hour class, teraincrews are given an examination on the material covered,
and Incorcect answers are reviewed. They are given an opportunity to take a second class
the same day should they score below 80 percent on the rules examination. Seaboard has
made no evaluation to determina {f these tests are valid indicators of the crewmember's
knowiedge of the operating rules and requirements. Efficiency checks and monitoring of
traincrews are conducted routinely throughout the year to determine compliance with
specific operational p-ocedures; however, checks are not made to determine
ecrewmembers' knowledga and ability to perform required emergency actions following a
derallment involving the release of hazardous materials,

Other Information

Oleum.—Oleum {s concentrated si!furic acld (H2 804) to which has been added
sulfur trioxide (303) to increase its eflective strength to 114 percent H2S04. The
addition of 803 makes H2 804 anhydrous, and on exposure to the atmosphere it releases
S03 which in turn reacls with the molsture fn the atmosphere, hydrolyzing violently and
producing heavy vapors.

GATX 94350, ths 63rd car In the train, was leased to the Tennessee Chemlcal
Company, Copperhiil, Tennessee, and losded by the company with 175,800 puirnds or
10,600 gallons of 85 percant olenm oun January 30, 1984, A 670-gallon or 8 1/<-inch
cutage was left. 9/

Oleum is loaded at a vemparature of approximately 125° Farenheit (B) and will
solidify when it covls to approximately 84° Py if the oleum container is punctured, the 843
will be released, and the temperature at whieh it will solidify will be lowered to 37°%, In
this aceldent the tank car was punetured and some SO3 was released. The oleum started
to solldify in the area where the insulation jacket was damaged. The Chemical
Manulaoturers Association's Safety Data Shast states that when oleum comes in contact
with inetal, hydroﬁon gas may be produced, and the production of hydrogen gas is
accelerated when the metal I3 heated. Welding operations are not recommended because
of the flammability of hydrozen gas that may be produced. .

i/ Outage (s Trae space between tho liquid level and the top of the tank car to allow for
expansion of the product.
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Emergency Planning,~-The Commonwealth of Kentucky has a comprehensive
disaster plan vthich was developad in 1977 under a grant from the Federal Emergency
Management Agency, formstly the Oflice of the Federal Disacter and Assistence
Administration. The plan addresses the responsibilities of local governments as well ag
the State goverriment. Although it primerily is concerned with "emergencies of a
magiitude as to constitute a disaster,” it can be Invoked for amecgencies of lesser
magnitude. Local governments and State departments/agencies are required te develop
supporting plans to implement the Commonwealth of Kentucky disaster plan. Annex Q of
the Commonwealith of Kentucky Natural Disaster Plar deals with hazardous materlals and
governed the response by State agencies during this hazardous materials emergency. The
Bourbon County Emergency Operational Plan wa. developed to complement the State plan
and to organize the response of the city and county governments in carrying out their
responsibilities in casu of & natural or man-made disaster, including the releass of
hazardous materials,

Management of the Emerginay Ro%%--m manageiment of the smergency
response by State units was a resgonsxbl ty s by the Offlce of the State Fire Marshal
and the DES. The Kentucky State Police's responsibilities Included providing a secure
area around tha spil) area, providing communications, rescue, and/or evacuation support
and assistance. The Office of the State Fire Marshal held operational authority for the
emergency response objectives of protecting life and property and of limiting the
potential for increasing the risk to life and property. The DES arca coordinator was
assigned responsibility for coordinating tha flow of information and aotivities of the
responding governmental and privats agencles involved with the emergency. These State
ayencies were supported by the DNR., The DNR objeotives included providing technieatl
assistance, assessing the degree of hazard, overseeing oleanup, and insuring protectiorn: of
the environment. '

The primary local emergency response agencies included the Bourbon County
Sheriff's Department and Fire Department, the Bourbon County Director of Braergency
Services, and the City of Paris Police and Fire Departments. These local agencles'
priorities included protecting life and property 2f the local residents affected or
potentially affected by the spill, ascertainirg information concerning the accident and
disseminating it to the public in order to prevent panic as well as for evacuation/rescue
planning purposes, and taking action to rescue persons [n affected areas and to evacuate
persons in potentlally affected areas.

Seaboard priorities included restoration of rail service, completion of transfer and
stabilization of the oleum; repair and removal of the damaged rail eq:loment; and
postaccident cleanup. Two Seaboard hazardous inaterials coordinstors were assiyned to
assist the superintendent In coordinating information for the establishment of mitigation

rocedures. Speoific tasks included (1) documentation of the amount of cheinlcals spilled,
2) coordination with local uwmergency rvesponce officials and contractors, and
(3) preparation of an environmental cicanup proposal for site restoratisn. In the past 7
years, 22 oleum transportation accidents/incidents have been reported to the Materieals
‘Transportation Bureau/DOT. At least 3 of the 23 reloases, each Involving a totel of more
than 4,000 gallons, involved jointly the Seaboard, the same cleanup and removal
contractor, and the same shipper response personnel as were involved at Clay, Kentucky.

On February 10, 1984, Safety Board investigators mat with Bourbon County and oity
of Paris emergency response supervisors and personnel to discuss problems enccuntered by
local emergency response agencles during the hazardous materials emergency. At the
meeting, some of the observations made by emergency peracnnel included the folloviings
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There was Insuffieient communication between Stute and local agencles,

The Paris Police Department was not notified by State sgencles of the
product relexss on Pebruary 7.

The Paris Police Depurtment was not notified of the school closing on
February 8,

Lecal agenoy perscnnel did not roealve firm guldance from the com mand
past, and local agency representation at (he command post was
intermittent. - |

Although a small emeigensy operations center Is available at the Paris
Police Department, it was not used during this emergenay.

Erroneous reports were released resulting In ths pudblie's receiving
misinformation. Press eoordinaticn Sid not oceur through & single
eontaat.

Paris and Bourbon County Fire and Police Departments have recelved no
hazardous materlals training.

In summary, local agenctas took little or no action unless divected to do so by State
agencles, because they assumed that all necessary activities were being concucted or
directed by the 8tate agenzles, t.e.) the local response agencies initially seted only in a
supportive role to the State agenoles. Substantive Involvement did not occur until the
situation deterlorated after the temporary plug blew on Pebruary 7, and it was doeldad to

evacuaio 1ccal residents. Local response agenay personnel were designated to corduct the
svasuation.

ANALYSIS
Thy Relense

The displacoment of the manway, handrall, draft gear carrler, and outer jucket at
the trailing end of GATX 94350 frdicates that the lower corner of & trafllng car overrode
and struci the trailing end of GATX 94350 in the lower half of {ts head. 1his damage
occurred becaus) the E-coupler on the tank car allowed the two cars to dlsengige and
then Impeot dutfng the deraflment. In view of the size and location of the fracture, had
either a vertical coupler re straining system (shelf coupler) or a head shield been inatalled
on this tank car at the time of the derallment, the fracture would have been preventad.

The urgent need to establish priorities for the installation of coupler vestical
restraint systems previously was demonstrated in an ancident involving a DOT 111 teak
car which releaced athylene oxide, a highly volatile unstable commextity. As a result of
its investigation of this acoldent, the Safety Board issued Safoty Recommendation [-81-8
to RSPA on September 30, 1981,

Amend 49 CFR 173,31(a)0) to ostablish priorities for installation of
coupler vertical restraint systems on DOT spooitication tank ocars
required to be ratrofittsd by Pebruary 28, 1083, based on the relative

dangers posed in accidents by the comrmodity being transported.
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On February 11, 1882, RSPA responded:

«++ Industey will use ity tpecialized krowledge to assure that the tank
cars carrying the most harzardous materials are retrofitted first. The
{incentive for industry to support such a proyram {s economiec. 'The
incremental coust to retrofit tank cars: carrylng the most hezardous
materia! first s minimal If any, since the cars must ba fitted within a
limited time period under the rule (HM-174).

The Safetly Board noted in Its February 11, 1985, ¢valuation th.at since the regulatory
deadline for thesa retrofits was imminent, S8afety Recommendation 1-81-8 was placed in a
"Closed-~No Longer Applicabla" status even though the recommonded priority systom hed
not been developed by the DOT.

Despite RSPA's assurances, ncne of the six DOT 111 tank cars involved in this
aceident was ecuipped with shelf couplers nor were they required to be at the time of the
accident.  Tennetsee Chemical Company representatives reported that they had
reirofitted only 80 of their 397 cars with shelf couplers In the first 3 years of thelr
program; however, during this same period of time, the companies that lease tank cars to

the Tennessea Chomical Company had retofitted 200 of the 333 cars leased to the
company.

Some tank car owners petitionad RSPA to extond the final date for the Instailation
of shelf couplers. An emergency final rule, Docket HM-174, Amdt. 173-183, g-anting the
extenslon was Issued on February 27, 198%. I: allowea the more than 4,000 tank cars not
retrofitted to be loaded with hazardcus imaterials and transported if the var was loaded
bafore March 1, 1985. The petitions requenting extension of the date by which the
improved coupler system must be installed contained no information about the produats to
be transported in the tank cars not retrofitted with this safety imorovement feature.
RSP A knows that tank cars used to transport flummable meterials such as ethylena oxide,
acrolein, or acryonitrile and acids such as fuming nitrle acid o> oleum pose hazards to
publ + safety and health even when containingt only residuals of these materials end
placu.ded "empty ' Yet, it acknowledges that it did not seek to determine which produects
would be transpoirted in the more than 4,000 tank cars 1o assiit it in evaluating the merits
of the petitions. This action by REZA extends indefinitely the time alloted shippers for
entering "empty” tank cars not evuipped with a coupler vertical restraint system into rail
transpottation with consideration only of the ecoromic impact upon shippers. Information
essential for welghing tha Impact upon public safety was not sought. As in its 1981 Safety
Recommendation 1-81-6, the Safety Board continues to urge RSPA to incorporate into all
its decisions conslderation of the relative hnzards of materlals posed to public safoty and
health In acoidents.

The fracture in tho end of the tank car was below the lavel of the liquid and small;
thus, oleum was released slowly. However, the damage to the exterior steel jacket and
internal insulation partially exposad the tank surfate to tho atmosphere. Tne absence of
insulation tesulted in a lowsring of the temperature of the material within the tank which
In turn resulted in the formation of & partial vacuvm in tha vapor space within the tank.
The vacuuin apparently was sufficlent to overcome the hydraulic head (pressure) of tha

liquid at the fracture because oleum stopped flowing from the fracture.

The atmospheric pressura outside the tank was greater than pressure within the
tank. This caused air to be foread into the tank through the firacture, rise through the
oleum within the tank as alr butbles, and be releisyd into the vapor space of the tank.
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This produced the "gurgling" noises that were heard aboui 7 hours following tha
derailment. As his pracess continued, the vacuum within the tank was reduced
sufficlently to allow small outflows of oleum to recur. Finally, as the temperature within
the tank car continued to drop, the vacuum again was ineres

flow of oleum. The faat that the

as compsred to its size in the further suggests

oleum was being influenced by the amblent temperature as a result of damege to the
tank's insulation.

The continued cooling of the oleum overnight in subfreezing temperatures resulted
I the oleum's forming a orust at the fracture. At this time, conditlons hed become
steble. This was confirmed 26 hours after the deraflment when the outer jacket adjacent
to the fracture was removed to install the temporary lead wool plug as an additional
precaution sgainst any future release of oleum,

When the tapping machine penetrated the tank on Pebruary 7, oleum again flowed
from the fracture and sulfuric trloxide vapors vented through the hole made oy the
tapping machine. The specific reason(s) for these events is not known; however, the
following possibilities may have been involved:

0 If there was positive pressure in the vspor space, the penetration
of the tap {nto the tank caused the Internal pressure to drop
Initlally therety initiating a phase change of the volatlle Hquid.
This resulted in the rapid changing of the 1liguid into vapor,
Inereasing rapidly the intarnal pressure in the tank;

Hot metal ohips produced by the tapping procedure dropped Into
the tank reacted with the oloum produeing gases such as hydrogen,
which then increased the pressure within the tank;

If there was a vacuum in the vapor space, penetration of the tank
by the tap released the vacuum and allowed the weight of the
oleum above the fracture to apply pressure at the fraoture
suffiofent to break the crust and ejeat the temporary plug.

Whicheve; scenario may have weeurred, the penatration of the tank by the tapping
ma:? dne triggered an Internal pressure Increase within the vapor space which resulted In
the release of the oleum through the fracture and the releas: of sulfur trloxide through
the hole made by the tap. Since these hazards had not been anticipated by the wreckage-
clearing personrel, the proteative measures they had taken were ‘nadequate. The many
uncertainties which existed relative to the gropertles of oleum In & ¢losed containar
ndicates a need for Improving hazard Identification procedures during unloading
operatlions.

Trainctew Emergency Rosponse

~ Train erewmembers are responsible for the safety of the traln and fop initiating
hecessary emergency actione. Seaboard requires that they take specific actions to
protect themselves and the public, as well as to Interact effactively with community
emergency response agencles to provide specific information about the materlals involved
in & derailment, ‘The Safoly Board's investigation disolozed that this tsainerew did not
follow the emergency response requiraments prescribesd by Seabsard in its timetable and
bulletins. Bven though members of the traincrew talkad wi'n nearby residents, no warning
of the potentinl hazards pesed by the deralled f(w.ac cars was glven after
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inspection of the deraflment revealed that g tank car carrying hazardous materlals was
involved, Moreover, all deralled placarded tank cars were not inspected, because in
reviewing the train consist, the conduetor improperly identified the tank oar contefning
the oleum as the only rail car transporting hazardous materfals. Rether than searching
the consist for cars trensporting hazardous materials, the conductor searched only for
cars designated "dangerous” -- g designation limited to cars that require special handling
during switching, Compounding the failure of the eraw to properly inspect the derafled
cars transporting hazardous materials, the reac brakemen failed to look durlng his
inspection for cars bearing hazardous material placurds,

Two of the train crewmembers, the brakeman and the conductor, were aware that
the tank car containing the oleum was leaking; however, they did not report this fast to
Seaboard until ordered to do w0 by a State policemnan, nor did the trainerew comply with
the emergency response requirements of Seaboard after the arrival of emergency response
agencies, None of the crewmembers sought out emsargency personnel to provide
information from the train documents abcut materiels beint transported, the identity of
shippere or the guidance Included at the end of the train consist for assisting emergenay
agencles in handling hazardous material emergene .

elr actions indleate that they wera
> TreSponse agencles or to perform
reckage. Sven though they had
s30clated tests, theiy denied

nation with

In a derailment at Colonial Helghts, Virginia, on May 31, 1982, another Seaboard
trainerew also falled to follow Seaboard postderailment requirerents. As a result of its
Investigation of that derailment, 10/ the Safety Board issued Safety Recommendation
R-83-48 to Seaboard on May 24, 19%3:

Perlodically Instruet and test trainerews and supervisory personnol on
the procedures for usingg documents to {dentify all cars transporting
hazardous materials and the information to be provided to assist
emergency response personnel,

In its July 24, 1984, response to Safety Recemmendation R-33-48, Seaboard stated
that it had an ongoing program of training and testing its conductors on the use of
pertinent waybill and consist information.  Seaboard further stated that it Lad
ineorporated into each Division Timetable, which every trainerew is required to have
while on duty, special instructions conceraing the handling of wayblll and other hazardous
materials information pertinent to the train consist, Although Safety Recommendation
R-83-48 was placed In a "Closed--Aceeptable Aation” status based on Seaboard's action,
the Safety Board noted in its reply on January 11, 1685, that the problem involving the
trainerew aotions during an emergenay was found in the Investitation of the Clay,
Kentueky, aceldent and a Marshvlile, North Ceroling, acoldent on April 10, 1984, 11/

107 Rallroed “A¢aldent Report--"Derallment of Seaboard Coast Line Rallroad Train
No. 120 at Colonial Helghts, Virginla, May 31, 1932" (NTSB/RAR-83/04), :
11/ Railrcad Accldent R rt-~"Seaboard System Ralircad Frelght Train PERHL
Derailment and Fire, Marshville, North Carolina, April 10, 1984" (NTSB/RAR-85/05),
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Traincrews are the first railroad employees on the scene and must be prepaved to
aot as the first responders in aceldents. As such, they must be trained to initiate actions
necessarv to proteat employee and public safety. Moreover, traincrews will have in thelr
possession information essentlal to the effective handling of hazardous conditions created
by derailments by community emergency response sgancies. Only through effective,
periodie training, testing, ond monitoring of all train crewmembers can Seaboard have
confidence that its requirements for an emergency situation will bo understood and
accomplished by its tralncrews.

Management of the Emergenyy Response

Under the State plan, the State Fire Marshal or hie designated representative was
vested with operational responsibility for the emergeney response activities. Initially, the
State Pire Marshal's representative did not view the derallmert as one which posed
signifinant risks to public safety. This view may have resulted in his not maintaining a
sommand post throughout the emergeney and for not Initlally ealling upon available
expeirtise to assist in determining what actions should be takan to minimize threats to
publie rafety.

The L:itial order of the State Fire Marshal's representative that the tank car
containing the oleum not be moved was correct at the time because the extent of damage
to the car had not been determined. However, he gave no further consideration to his
decislon after inspection of the tank car revealed little likelihood of extensive damage.
At that time, the hazards of rerailing the oleum car should hive been reevalvated against
the hazards of other alternative actions.

Upon learning that the oleum In the tank cars could not be transferred to another
tank car through the tank's fitlings because of the position of the tank car, the State Pire
Marshal's representative declared that the transfer of the oleum from the damaged tank
was a problem for Seaboard to tesolve. Moreover, he «lid not seek any early advice from
the shipper of the tank car. The shipper should be a resource o technieal expertise cesily
identified from the shipping documents on the train and easily accessible through use of
the CHEMTREC communications system. Such sources at least could have provided
onscene officlals a greater eppreclation of the problems involved with attempts to
trensfer the oleum from the damsgted tank ear.

Also, because the State Fire Marshal did not perceive the accident as a threat to
publie safety and because he talieved that Seaboard could safely handle the transiwe of
oleum, he allowed the raiiroad to taks actions it considered necussary without his having
technlcal knowledge of the actions to be taken. By fafling to exercise completa oversight
after relinquishing the responsibllity o# transferring the oloum to 3eaboard, State agencies
affeotively isolated themselves from technieal resources and from available onscene
expertise. Additionally, because the hazards of the tepping and transfer operations were
not entioipated, precautions were notl teken, the transfer operations were not adequately
monitored, and communicaticns with local emergency response agencies were not
malintained.

Upon declding to transfer the oleum from the damaged tank car before uprighting it,
Senboard end its contractor developad a plan to accomnplish the transfer. Nelther
Seaboard personnel nor its contractor daveloped contingency plansy nor did either caution
the State Pire Marshal's representative about the potential risks or need for contingenoy
plans in the event of a large release of oleum. Furthermore, neliher requeated that the
shipper of the oleum be present during the tapping operation. Reducing further thelr
bility to handle unforeseen problems concerning the transter, the tapping procedure was
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begun before all necessary equipment was In place, and the tapping operation was
conducted while many key representatives of Seaboard and State ayencies were away
from the site. It vas oniy after the release of a large amount of oleum during the tapping
operation that the acute threat to public safety was recognized and the State Fire
Marshal effectively assumed ccntenl over all activities and sought outside technical
assistance. A problein which hau threatened pubile safety for about 5 days was resolved
successfully within a few hours.

This accldent vividly demonstrates that all derailments involving hazardous
materials must be treated as life- and health-threatening emergencies until all hazardous
materials have been ldentified, their containers have been assessed for integrity, and if
necessary, the products have been removed from damaged containers or atherwise made
safe. ‘The Safety Board belleves that the person in charge of emergency response
activities at derallments involving the release of hazardous materials must understand
that each inetdent is unique and poses unique problems. By using the advice of available
axpertise, the person in charge will be prepared better to determine that a course of
gction is being pursued which presents tha lesst chance of endangering the public.
Persons charged with the management of emergency responses cannot, nor should they be
expected to, know how to handle every situation. Instead, they must rely upon onscene
expertise and other available technleal resources to identify available courses of actlon
and to determine the potential hazards posed to the public safety by each action. Only
then can a course of action be approved. Furthermore, each action taken must be closely
monii red by technical specialists to ensure that the results obtained are those
anticlpated and that timely werning {s provided of unanticipated results so that other
alternative action can be considered. Moreover, close mcnitoring of all onscene actions
by the perzon in charge is required so that officlals of nearby communities can be kept
informed about events and prepared to assist in taking lfesaving action should
evacuations be required.

Uncertainties of Wreckage--Cloaring Operations

The extent to which tank cars are damaged during derailments often cannot be
assessed readily; therefore, the consequences of moving a tank car or otherwise
attempting to remove its product cannot be predicted with certainty even atlter close
inspection. Por example, in this accident, a temporary Flugglng procedure which had
previously proved successful was not successfil because of the changing condition of the
materials within the tank car. As a result, a far greater amount of oleum was released
than that released during the actual derailment. Moreover, the tapping operation was
conCucted on the unvented car even though Sesboard's contractor was uncertain of the
internal pressuré and temperature within the tank car, of the ability of the temporary
plug to stabilize the leaking car, and of the availability of equipment to perform the
-»ansfer. Additionally, *he shipper's employees initially contacted by telephone for
assistance were given only limited information about the procedures planned to be used
and were not onscene before the tapping operation was begun,

These untested actions for accomplishing the transfer were developed and
implemented by Seuboard and its contractor without seeking necessary expert advice,
warning emergency response personne! about the uncertainties which existed, or informing
the State Fire Marshal of the potentinl risks involved in the transter. Previous Safety
Board reports on Investigations of deraflments have identified the nead for improvements
in wreokage-olearing, product transfer, and rerailing operations. Based on its
Investigations of ~+reallments at Pensacoln, Flerlds, In November 1977; Waverly,
Tennessee, in Fabr:iury 1978; and Youngstown, Florida, in Pebruary 1978, the Safety Board
{ssued the follo vi1g Safety Recommendations to tho Assoclation of American Rallroads
(AAR) on August 50, 1678




1-78-14
Complete Jevelopment and documentation of safcety procedures for
{dentifying and assessing hazardous materials dangers, and for
coordinating wreckage-clearing operations withk local public safety
officials,

1-78-15

Disseminate these safeiy precautions, as soon as they are documented,
to rallroad, wreckage-clearing contractor personnel, and publie safety
officlals in the . .munities through which railroads operate,

1-78-18

Establist. a procedure for regular reviews of selected rallroad
wreckage-clearing operations so that these safety procecdures can be
upgreded promptly as new safety concerns are identified.

A.ter investigating a derailment at Crestview, Florida, on April 18, 1979, 12/ the
Safety Board issued Safety Recommendation [-79-13 to the FPederal Rallroad
Administration (FRA) on September 13, 1979:

Analyze risks to wreck-clearing personnel during wreck-clearing
operations involving hazardous materials releases to determine neoded
health safeguards, operating pr.cautions, and medicai treatmaent
capabilities for hazardous material. exposures, and establish appropriate
safety requirements based on its findings.

Pollowing the issuance of Safety Recommendation 1-79-13 to the FRA and a
followup with the AAR on progress being made with respect to Safety Kecommendations
1-78-14 through -18, both the FRA and the AAR responded that a joint effort was being
made to develop wreckage-clearing procedures. Subsequently, the FRA contracted with
the U.S. Alr Force's Rocket Propulsion Laboratory at 2dwards Alr Force Base, California,

for a study of wreckage-clearing procedures. The results of the ensuing studles sre
described hereafter,

During its investigation of a derallment near Inwood, Indiana, on November 8, 1979,
Safety Board investigators sgain observed the risk assessment problems faced by
wreckaege-clearing personnel as damaged hazardous materials tank cars were being
handled. As a result of a speclal investigation, 13/ the Safety Board issued Safety
Recommendation I-80-2 to the FRA on October 21, 18801

Develop guidelines for handling cars containing pressurized liquefied
gases at accldent sites based on research and tests of a representative
sample of damaged tank cars.

127 Rallroad Accldent Report--"Loulsville end Nashville Railioad Company Freight Train
Derailment and Puncture of Hazardous Materials Tank Cars, Crestview, Florida, April 8,
1679" (NTSB-RAR-~79-11).

13/ Special Investigation Report--"Tank Car Struotural Integrity After Derailment,
Oatober 18, 1980" (NTSB-SIR-80-1). |
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In response to the Safety Board's recommendation, the FRA undertook coordinated
efforts with the AAR and developed & program "to determine or characterize the range of
damage types which tank car heads and shells could sustain through reviews of past
accldents, visits to railroad repair shops and direct observations at accident sites.” All
five of the foregoing recommendations are now in an open status pending further joint
action by the PRA and the AAR. In January 1983, the guldeline manual, "Post Accident
Procedures for Chemicals and Propellants” (Report No, AFRPL TR~82-007), was published
by the PRA and the U.S. Alr Force. This document provides general guidance compiled
from Federal and private sources concerning hazard assessment, mitigation actlons, and
wreckage removal. The gulde stresses the importance of forming a technical advisory
group scon after an Incident and before Initiating wreckege-clearing operations.
Moreover, the guide specifically stresses that,

in declding which hazards mitigation options to use, personnel must be aware -
of the avallable alternatives, personnel and equipment requirements, and
appropriate specific spplications for each method. Procedures need to
{dentify available options to on-scene decislonmekers so that the optimum
solution considering both safety and cost-effectivensss is reached. The
options also should be developed in an integrated form so that the total scene
will be econsidered at every step in the wreck~-handling processes,

fn June 1984, the report, "Accldent Management Orientation Guide" (Report
No. AFRPL~TR-82-075), was released jointly by the FRA and the U.8. Alr Force. The
guide Includes "information necessary for consideration in making optimal decisions to be
made for all on scene emergency hazardous materials response operations from the initial
notitication of emergency response personnel through departure from the aceident scene
of the clean-up disposal teams, to resumption of normal operations." The gnide advocates
that, "an overall plan should be developed for every aspect of construeting the transfer
system and its operation, The standard operatirg procedure {SOP) should include an
appropriate check off Vst to assure that all steps are followed, leavirg nothing to chance,"

While these two reports, as reference material, provide considerable information
about wreckage-clearing operailons, varfous assessment teshniques, and coordination
requirements during emergency response actlvities that invclve wreckage- clearing
operations, the information is not organized in a cohesive form so as to serve as useful
safety procedures to be followed by emergency response personnel onsite, The Sufety
Board urges the AAR and the FRA to incorporate the emergency wreckage-clearing
safety procedures {n & format which will be more useful to onscene personnel,

The defieiencies in wreckage-clearing operations documented as a result of the
Safety Board's investigation of the derallment at Clay, Kentueky, provide further
evidence of the urgent need for such safety procedures, and the Salety Board, therefore,
reiterates Safety Rccommendations 1-78-14 through ~16 to the AAR.

CONCLUSIONS
The trafling coupler of tank car GATX 94350 disengaged during the derailment

allowing a following rall car to override the coupler and strike the lower right
quadrant of the tank car.

The trailing head of tank car GATX 94380 wa: fractured when struck by a
trafling ratl car allowing a slow release of oleum,
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A vertical coupler vestraining system installed on GAT: 94250 would have
prevented the fracture of its head during this derailment.

Local emergency agencles were not notified promptly of this derallment by
Seaboard.

Train erewmember actions after the derailiment did not comply with Seaboard
emergency action requirements contained in train bulletins and the timetable,

Seaboard's training, testing, snd monitoring of traincrews about emergency
actions are not effeative for assuring that tralncrews understand the actfons
they are expected to take.

Deficlencles have been identitied previously in Seaboard's training of its
trainerews about expected emergency actions.

The initial decision to not allow the reralling of GATX 94350 was proper
because an assessment of damages had not been made.

The Initial publie safety actions of the State Fire Marshal were proper;
however, he was not aware of the potential hazards posed to public safety by
the wreckage-olearing operations.

The State Fire Marshal initially did not seek necessary technieal information

to aid him in assessing the hazards to public safety and health posed by the
damagcd, leaking tank car of oleum. |

Neither Seaboard nor its contractor advised the State Fire Marshal of the
potential hazards to public safety and health posed by the oleum transfer and
wreckage-clearing operations.

Emergency response agencles were not involved In the meking of eritical
decisions affecting public safety because the State Fire Marshal did not
exercise complete oversight after he turned over to the Seabocsd
responsibility for transferring the oleum from the damaged tank.

The leak in the tank car containing oleum had stopped before
vireckage~-clearing operations were begun by Seaboard.

Seaboard and its contiractor developed a plan of action for transferring the
oleum without seeking necessary technical advice from the manufacturer of
the oleum or from other resources.

Seaboard and {ts contractor used a tapping device which had not been designed
or approved by its manufacturer for use on tenk cars and which hiad not been
proven by tests by Seaboard or its contractor for the tapping of tank cars.

Tre tapping of the tank car was performed at a time when vepresentatives ot
o.aboard who particlpated in making the declsion weve not present and before
a1l equipment needed to perform the transfer were onsite and in place.

The large release of oleum during the tapping operations was not anticipated
by Seaboard or its contractor because nacessary technical advice had not been
soght to resolve the many uncertainties which existed relative to the status
of the oleum in the dameged tank car.
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The large releass of oleum occurred as a result of the venting of the vapor
space in the overturned tank car.

The plan by Seaboard and its eantractor for *ransfer of the oleum contained no
procedures for ensuring public safety during; its implementation even thougzh
both should have recognized that the actions being taken were exverimental
and unproven.

A weather inversion contributed yreatly to the widespread dispersion of the
released oleum.

Infermation exchange among amsrgeney response agencies was not well
coordinated during the early steg'es of the emergenay.

Local emergency response sgencies recognized that they were not kopt
informed sufficiently about the status of the actions being taken; yot they did
not take the initlative to communicate thelr aoncarns to State agencles,

The extended duration of the emergency and the Increased hazards posed to
public safety end health resulted frcm the lack of early, effeotive, and
coordinated management of all emergenacy activities.

Resolution of the emergency was achfeved only after the State Pire Marshal
recognized fully the hazards posed to public safety and health, took full
control of all aotivities, sought necessary technical advice for handling the

oleum, and effectively coordinated and monitored the actions of all agencies
and organizations taking part in the emergency response.

Public safety was endangered needlessly during the wreckage -clearing
operations.

Neither the Assoclation of American Rallroads nor the Pederal Railroad
Assoclation has issued recommended procedures for promoting sefety during
wreckege ~clearing vnerations.

RECOMMENDATIONS

As a result of its Investigation of this accldant, the National Transportation Safety
- reiterated the following Safety Recommendations Issued to tha Association of
"ailroads on August 30, 1978;

Cornplete development and documentation of safety procedures for
ldentifying and assessing hazardous materfals dangers, and for
coordinating wreckege-clearing operations with local publie safety
officlals. (1~78-14)

Disseminate these safety precautions, as soon as they are documented,
to rallroad, wreckage-olearing econtractor personnel, and public safety
officlals in the communities through which rallroads operate, (I-78-15)

Bstablish a procedure for regular roviews of selested raflroad
wreckege-clearing operations so that these safety procedures can be
upgraded promptly as new safety concerns are {dentitied. (1-78-16)




Also, e3 a result of this investigation, the National Transportation Safety Board
recommended:

~-~t0o the Seaboard System Ralilroad:

Require its raitroad dispatchers to notify local emergeoncy res:'onse
agencies immediately of a derailment of a train transporting hazardcus
materlals. (Class II, Priority Actlon) (R-85-79)

Modify its program of perlodie training of train service eraployees to
irolude instructions on the meaning and applications of operating rules
applcable to an emergency Involving harardous materlals. (Class II,
Priority Action) (R--85~80)

--to the Kentucky Disaster end Emergency Services:

Require State and local ontcene commanders at the site of
transporiation acofdents that involve hazardous materials to contact
CHBMTREC promptly for information on emergency aotions to be taken,
and to obtain technical assistance froin shippers or manufacturers of the

hazerdous materials in or released {rom damaged tank cars. (Class II,
Priority Action) (1-85-18)

Require State and local onscene commanders at the site of
transportation aceidents that involve hazaxdous materials to monitor
closely the activity of public and private responders and technical
advisers, so that the various response options and contingencies are
understood and examined, the potential impast of proposed aactions on
public safety is considered, and necessary precautionary measures are
taken in coordination with all involved agencies. (Class 11, Priority
Action) (1-85-17)

Require that all county emergancy operational plans within the State be

reviewed periodically to update contingency procedures for mass
casualty and hazardous materials emergencies; reguire that the plans be

exercised perfodically In drills in which all local emergensy response
agencles partieipate. (Class 1I, Prioeity Actlon) (1-85-18)

BY THR NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

fs/ PATRICIA A. GOLDMAN
Viee Chalemean

/s/ Q.H, PATRICK BURSLEY
Mamber

April 30, 1985
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APPENDIXES

The National Transportation Safety Bcard was notiffed of the acoldent about
12:42 p.m., on February 5, 1984, 1Tne Safety Board Immediately dispatohed an
investigator from its Atlanta Field Oftice to the scene. Additional members of the
investigative team were aispatched to the scene from Washington, D.C,, following the
hazard 13 materlals release during the transfer operations on Fe ruary 7, 1984,

Groups formed to investigate the hazardous material, me<'ianical, operating, and
track aspects of the aceident were comprised of personnel from the Safety Board,
Seaboard System Rallroad, Pederal Rallroed Administration, Assoclation of American
Railroads, Paris Police Department, Bourbon County Sheriff Office and Department of
Emergeney Servicaes, Kentucky PRire ‘4arshal, Kentucky Departments of ‘Emergenoy
Services and Natural Resources, O.H. Materlals Company, and Tennessee Chemleal
Company,
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APPENDIX B
TRAIRCREW PERSONNEL INFORMATION

The erewmeiabers of Train Extra 8294 North were qualified for thelr respective
positions in accordance with Seabourd's requirements.

Engineer

The engineer, 46, began his railvoad service in 1933 as a trainman. He was promoied
to locomotive engireeor in November 1986 following completion of the carrier's engineer

training program. He last wae examined on operating tules in 1982, ard last attended
a safety class in 1983,

Regerve Enginecr

The reserve engineer, 44, began his employment with the Louisville and Nashville
Rallroad (L&N) in July 1962, Upon completion of the engineers training program in
November 1966, he wat pror oted to locomotive enginecer. He last was examined on
operating rules in 1982, and last attended a salety olsss in 1884,

Trainman (Front Srakeman)

The traintnan, 44, has 26 years >f train service with the L&N and its successor,
.‘.iealmal rd.g 81;& last was examined on sperating rules in 1982, and last attended a safety
class in 1983.

Conductor

The conductor, 42, began service as & brakeman with the L&N i{n September 19663
he was promoted to conduotor during 1970. He last was examined on operating rules
fa 1082, and last attended a safety class in 1984,

‘Trainman (Rear Brakenan)

The trainmar,, 36, begen service as a brakemen for the L&N in 1871, He last was
examined on operating rules in 1982, and last attended a safety class {n 1983,




SUWMARY OF RAILROAD ASPECTS

Seaboard System Railroad (Seaboard) train GATCI-04, operating as Bxira 8294
North, originated at the Seaboards yard in Atlanta, Georgle, on Fobrunry 4, 1984, En
rovte to Cinoinnati, Ohlo, the train stopped at Btowah, Tennesses, and Iater, at Patlo,
Hantuoky. After the required traln airbrake test was mads at Patlo, the train continued
worthward with a 4-unit diesel-eleotric locomotive, 88 loaded froight cars, 17 empty
freight carr, and & cabooss, for a total of 9,043 trailing tons; the train was 5,574 feat

long.

The locomotive was not equipped with a speed recording device; however, at
MP 88.2, a wayside defect detector capable of recording speed and signaling the presence
of deagging equipment indicated the train's speed to be 47 mph as it pasced.. The train
then traversed a succession of curves beginning at MP 87 as it was passing ths south end
of a 12.9-mile section of double track at a left-hand No. 20 turnout at MU 84.7 noar
Clay, Kentucky, at 8:3) a.m., on Pebruary 3, 1984, the alrbrakes applied automatically in

emergency. -

The train derailed on the CC Bubdivision of the Corbin Division of the Seatward
about 101 miles north of Corbin, Kentucky, on the rail lins that extends between Corbin
and Cirsinnatt, Ohio, a distance of 180 railes. The track in the vieinity of the derailment
wss tangent and built on a 235-foot-high fill. The derailment initiated at the closure rail
for a left-hand tumout with a faoing point awiteh, at the southernmost point of double
trecks which extend northward for 12.9 miles. The track structure was examined for 1

mile in advance of the derailment, and no signs of dragging equipment or track conditions
were noted which could have caused or contributed to the derallment. .

Thirty-eight cars dorailedj 30 were loaded and 8 were empty including 1 tank car
containing a residual amount of liquefied petroleum gas. (8es figurs 4.) PFive of the
loaded cars--a boxear and four hoppers--were destroyed. SCL 635204, a boxear loaded
with rolled irager roduct, was the 5Gth car behind ths locomotive. S8ometime before the
head-end of the 3.ih car passed over the left-hand No. 20 turnout of the switch, the
trailing truck bolster failed on the right side of the center ossting, allowing the right shie
to {all to the track structure and strike the clo—ree rail of the loft-hand turnout. 14/ The
right side of the "B" end truck was dislodged firon the car end was found to the east of the
northbound main track about 1,726 feet from the deraiiment point. The remaining portion
of the truck was found under the car. The right side of the broken truck bolster, from the
trailing or B-end truck of SCL 633204, was found on the right-of-way to the east of the
northbound main track about 1,728 {eet from the switch point. The car was belng hauled
A-end forward at the time of the derailment. -

SCL 635204 was buiit by the Pullman Standsrd Company In Ssptember 1962, The
boxcar was 57 feet 8 1/4 inches and had & $9-foot 8-inch distance between the t. ek
centers. The car's lightweight was 78,200 pounds; its capacity and load limit were 140,000
and 142,800 pounds, respectively. Natlonal Castinga manufectured the 70-ton capaoity
trucke, type National C-1, in June 1862, The trucks were certified to the Assoolation of
American Railroads specifications as meeting Materlals and Design Load Requirements

14/ The teuick bolster is the transverse iond-cmyim member of the truck which recoives
th: !.«'elgkhtf of the car through the center plate, and tranomits it through the suspension to
teuck frame. | -
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for Trucks, M-201 and M-203. Bach bolster, a grado B steel casting, was equipped with
sevenl D-3 single-dovble track coll apﬂvgcrmts and 68-inch by 11-inch side rolier baarings.
Information stendiled on the sida of the SCL boxcar indicated that the last time it was on
a repair track for a periodts eirbrake maintenance was during August 1681 on the
Socehoard Coastline in Weayeross, Georgia. On February 17, 1084, this car wan found to
hava a gross weight of 216,000 pounds, equally disteibutzd on both trucks.

RFollowing the accident, the broken truck bolster was transported to the carrier's
labovatory in Wayoross, and a test sample was sont to the Safety Board's metatlurgical
laboratory.  Metallurgical oxamination disclosed that an initlating orack grew
progrossively until the truck bolster fallad suddenly. Examination indicated that &
pmxisthwgaatlgue crack caused the fallure. A scanning electron mleroscope examtination
revealed fracture features typical of fatigue eracking with heavy posteracking oxidation.
Fatigue oracking appeared to have originated on the lower bolster surface. Pasifracture
damege and the rounding of the fracture edge at the lower surface obliterated the
immediate origin area. The fatigue/oxide zone penetrated the bolster section, about
I 3/4-imches long by 1/2-inch deep. The fraoture surface chevrons of herringbone
patterns originated at the bottom membar of the bolster with the fracture surface
encirelirg the width of the ercasmember.

During the derafiment, the trailing A-end head of GATX 84350 was fractured in its
lower right quadrant, and then came to rest on its side with its A-end faocing south and
cradled between the adjacent southbound tracks. Thare wius no evidence that the car had
skidded before coming to rest, and the outer jacket appeared to be loosened near the
bottom just behind the bolster on the B-end. outer jacket was creased slightly nesr
the dome. Aleo, the A-end head-end was fractured and small amounts of vapors ware

obeerved to bo ey lr? fmmediately following the derallment. There was a narrow 4~irch

gash in the lower » drant of the A-end tank head about 22 1/2 inches below the
centerline and 30 inches from the outer head radius.

GATX 94350, a jacketed DOT 111A100W2 tai.t ¢car having 4-iinch, fibergless
{nsulation, had 8-inch half-oval exterior heating coils and R~type couplers. This car was
not fitted with headshields. It had en empty shell volurae of 13,038 gallons, & maxiraum
gross welight of 263,000 pounds, and a khead radius of 8% inches. The dome
attachments inoluded the fill-hole ecover, a 3-Inch liquid eduction pipe; and a combination
1-inch air connéotion and safety vent.

As a result of the derallment, 800 feet of truck and adjacent telophone lines were

damagod. The property dam indluding the coet of clearing the wreckage and cleaning
up the hazardous materials spill, was 3%92,403,

Becatise boxear SCL 835204 was londed within gross welght limits, that the load vias
positioned properly within the car, and the truck bolster containad a preexisting crack,
the Safety Boerd concludes that track/teain dynamics generated sufficiont loading on the
damageq bolster to cause its final and sudden failure, Except for the broken bolster on
boxcar SCL 033204, no cther deficlencies were noted In ¢ither the teack or train which
could have con’ributed to the derailment,

The displacement of the manway, handrail, draft goar carrier, and outer jackat at
the tralling end of GATX 94350 indicates that the lower cornor of & trailing car overrode
and struck the trafling end of GATX 94350 in the lower half of its head. This damage
ocourred beoatise the B-coupler on the tank car allowed the two cars to disengage and
then Impsot during the deraliment. In view of the s!ze and location of the fracture, had
«ither a vortical coupler mtralnk? systam (shelf coupler) or a haad shield been installed
oh this tank car at the time of the deraliment, the frasture would have been pravented.
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FIGURE. 4

Derallmant at Clay, Ky.
KC-86
Scale: 1" = 100 February 8, 1884
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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D.C. 205%4

Repocted by: Seaboard System Brief of Railroad No.: DCA-84-KI-502

LOCation: Time - Date: Woather: Visibility:

Clay, Kentucky {MP 84.7) 8:50 a.m. 02/05/84 Cloudy (Snow) 2 miles

Train: Railroad: Class: Direction: Operating Phase: Track No. :
1 _Seaboard System Freight North Enroute 1
2
3

Joccident Description:  Train Extra 8294 derafied 38 cars at a facing switch. The derailment began when a broken
truck doister on the trailing end of the 56th car (SCL boxcar 635204) struck the closure rail of a lefthand turnout
and derailed. Tank car GATX 94350 carrving Olewm sustained a crack allowing vapors to escape. A major release
occurved when transferring the chemical 2 days later.

2. _Pre-existinn fatigue crack {n truck bolster.

3.

Irobable

Capme: -1, }_magmnt of trailing truck boister of SCL 63520« *.ivn closure rail.
Othex

Factors:

Descripeior:
Mino» chest & throat

irvitation: neariv residents

Proboble Cause of Casualty:
1. _Inhalation of Gleum fumes.

2.
3.
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APPENDIX D

PROGRAMS ADMINISTRATION
EMERGENCY RESPONSE GUIDEBOUK
GUIDE KO, 39

HEALTH HAZARDS

_Poison, :
:olaonomilhhliodumwmd.

2por exiremely irritating.

Contact may cause burns i skin and syes.
Rmoﬂtommwocdmnbnmt«mtycmmbn.

FIRE OR EXPLOSION

Somoofﬂmomahriahmybumhﬂdonollgﬂloumy.
Maylgrmcombums(wood. pPapw, of, eic.).

Violent reaction with water.
Explomoomomubmolgumymmumhm.
Rmnbmmaycnmhorupbabnhuw.

EMERGENC)‘ ACTION

Kesp unnacessary people awsy.

Stay upwing; keep ot of o aeas,

lsolate hazard area and dany entry.

Wear positive pressuny breath Aoparatus and tpecial protect

FOR EMERGENCY ASSISTAN CALL CHEMTREC (600)
Also, hcuodmpduian.wm-cdammoo.

Donotouwmfmideoonwrm.
Small Fires: Dry chemizal or CO2.
Larnol'lm:ﬂoodwm\w«.
Monmhmmmoalmmdoummm
oomm;:emumoxpoudtohnmwmwwiromm:mwlm
out.

SPILI. OR LEAK

Do not get water inside contar.ar.

Do not iouch spited materiss.

prbaklyoucmmlwmlm
Unmhcmybmupmm«bmlmntuonbaam.

Keep combustibias (wood, Papw, O, ic.) away from epitied material.
Smalt Spills: Flush area with w, , (USE )

L.arge Bpiile: Dike for later disposal and dilute with lar0e amounts of water.
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APPENDIX E
HAZARDOUS MATERIALS SPILL MAPS (3)
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APPENDIX @

HAZARDOVS MATERIAL INSPECTEONS
SBED TIMETABLE NO, 1
OCTOBER 30, 1083

HAZARDOUS MATERIALE

SWITCHING PLACARDED CARS

BETORE BWITCHING with chrs containing Ralardous materisls,
certain pracauiions must be teken by lrain and ing  4rvice
srployees, In sadition 10 thoss outlined by Svresu of Explosives
Posiers No. Y and No. 4.

SEFORE COUPLING TO: (3} Cars containing hazardous malerisis, ()
Empty tank cars last containing Bazardous matedials; () A placsrded
car olfered 1or shipment, includicq) cars thal are known to require
placards. of bafore accepting & placarded car offernd in interchange,
the following must be ascertaingd:

11) Details. dochboards, 1ank Couplings 8nd similar conndclions
must be removad and ln the clear.

(2 Parsons in of abOUL CArS Mudt be warnid and must De reauesied
10 vacate Cars whilg suth Cors a0 Doing switched, i practicabls.

(3) There are A0 Gigna of leaking.

(4) Running gear appeirs 0 be i1 gO0d condition.

{5 If & tank car, all manhole covers, Outlet valve resSucers, ovtlet
valve Caps. Outlet vaivi Cap plugs. end plugs and pluge Of Caps
O ODANINGS 818 BACuTIlY in thalr PrODEr places.

#) AppioDriste placards Bre in place on DOIN aides #nd both ends.

) Stenciting 10Ca13d On sides of Car indicatsd that tank and so'sty
valves @ 0Ot overdue for retest.

£ 11 8 coverad hopper, discharge gales (DOLIOM GOOrs] are Closes.
EMERGENCY INVOLVING HAZARDOUS MATERIALS

The conduclor, Or oihar Company personng’, 81 Lhd scene mutl in
Hinte BUCH sction a8 10 ingure public safety, protect proparty and look
after the Corngany’s interast. The SCtions e 10 Do Laken 88
s00n &8 POesidig — 1F [T 1S SAFE 1O DI 80:

{13 Rescus Inured, remove them % & Sale 3100, adminisier first aid
snd cal 1or sasistance.

{2) Suevey the 5Cene and adjacen] sres, delerming tonditions in
Cluding Kentilying carsAraiiers containing hatdrdous materials
fatt plecarded cars} lnvolved in 1ha energency of i the im
m?;ag. 184, and ndtily prog st authority by quickest masns
available.

{5 Prolett lile and propecty. This may reQuire evacCustion of people
from the area, Tire fighting, temoval of cars O¢ conlainers and
contents.

H) 1n the everd amergency iavolves spillege, loss o halzardous
matecial or lirg, the CONGucion o1 his Geaignee will notity of 1e-
yel thy cmm.m to notity 1he nearedt EMERGENCY
ESPONSE O . suth a8 Fire and Police depariments,
Medical Rescue, #ic., and remain ol the scens unltit arrival of the
Fesponse Group o until releasdd by proper suthority.

THE INFORMATION FURNISHED BY THE CONDUCTOAS FIAST
REPORT TO THE CHIEF DISPATCHER OR APPROPRIATE
AUTHORITY, SUCH Mé.&tF THERE IS FIRE; (b) EXPLOSION,
FUMING; or {d) LEAXING FAOM ANY PLACARDED EQUIPMENT,
TOGETHER WITH THE CONTENTS AND OTHER WAYBILL IN-
FORMATION, I8 VITAL WHEN DETERMINING WHAT COURSE
OF ACTION 18 NECESSARY. THE CONDUCTOR MUST KEEP
THE WAYBILLS IN HiS POSSESSION FOR READY REFERENCE
FOR PERSONNEL AT THE SCENE.

$U.8. GOVEANNENT PRIRTING OPPICE: 1985~ M81+134120020

HAZARDOUS MATERIALS — Continued —

FIRE INVOLVING HAZARDOUS MATERIALS

in the avent O tie nvoiving Bhy eQuipment with the 1oliowng Cor
mOditie 5. evaCuLLION G IEEnCe Wil DE Guided by IN Dazardous materisiy
PriAtout lutnishod 1ain Srew: Mo aever i the sbsente of the higrdout
nalenals printdut, the Soliowing wil govin:
1) EXPLOSIVE A — A4 parsons should D evacudied for s distante
Of Ong Aie liorn $2éng.

) EXPLOLIVE 0, FLAYMABLE GAS, NON-FLAMMABLE OAS.O1Y.
GEN AMO FLAMMABLE OR ORCANIC PEMIXIDE — Atige.. o0y
shovid DO evaceatey tor a O'stance oF ¢ne Ratf mulg leor bCere

(3 POISON QAB OR CHLORINE (thal:s akng. fumang o venting,
~ AN $ 018008 $POULY Of koL ! CUt O 1he MME L2t 3703 AN uE
wind 43 (a7 33 necessany 10 Brad CONIALE wdh thg matina!
tumnes €t amole.

{d) ANY HAZARDOUS MATENIALS (A3t 4rg burrung o of 1R ¢ON
e’ 3 wwolved n g fue) ~ AN persons sDOUME e Bapt 0t ¢*
A vrmacite 8148 SNE up 1S 85 TRt BS NELEIES’) 10 BYEHE CON
tatt with tha maderiat fungs Of BMONE.

WHEN EMERGENCY RESPONSE PERSONNEL ARRIVE

Whan Erergency Rssporse PersCanel Sirivg 33 Ihg Stene the (o
Gucton mys! take IMg Atiaton 10 WS4A1 Y himsel! Me myust furaigh Ihes.
with nformatidn rom waybi®s A0S 1rgn COnBist 1 a0y Datardiet
materidin wn the Lran ot well 38 80y RNOWIRGOE he M O COSINONE B2
Ihey then exisl

DERAMLMENT INVOLVING HAZARDOUS MATERIALS

10 346400 10 ING DreviD.s 1eque eI nls the CONGUCI0r 8l Ihe SCene
aftdr matung prafuminacy MpoaL 10 The Lan Sspatcher. mutl Seterrre
and angrul 10 the Chuaf Japacher. Ly the quichet! med s avidatie.
1™ 1010w NG W Irmaton,

(1) Proper Qe0Qraph LAl 1L 210N, INCHSng nedret] Edy OF 10N §03
Periasl mvig post

2) Time emergenty 0CCutied. LA Tamber. Ondun 8] deshinstion
£ Prevarhing wasther condilions.

$4) Caute OF sccrdant. of reatily apparent

B2 Numbdar and posiion of enguires Andior Cars derded

5 Tolal 108ds. mplies 803 tonnage in Lrain ang iocaiion of de-
raded cars.

() Conlents of deraited cdrs. mehad g STCC and UN sdsabitcstion
nymbet of 20y Ma2erdous mailendls. 800 wheihes Of nOt theie s
ony vvider: 4 of Wakng of 1093 of material

B Name. 23icatd b1 Wnown). and extent and disposition of mured
O hilled.

9 Geopraphicsl #nd 10pOQraphica’ Informalion (rodd OF parahel
10003 DIOChed. On 11l &2 cul. Curve OF 180000 track. ON Qe
trestle, OveIpans OF unSDRN:;.

(105 Wran suDarvisor a1nven. Saplain siluslon, whal has been gone
who has Loon nolilind and any sdvice taceived hom Chipt &
palchar. Be govenau Uy SLPMYIBOrS insitutlicons.







