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NATIONAL TRANSPORTATION SAFETY BEOARD
WASHINGTON, I).C. 20594

RAILROAD ACCIDENT REPORT

Adopted: January 19, 1983

DXRAILMENT OF SOUTHERN PACIFIC
TRANSPORTATION COMPANY TitAIN NO. 01-BSMFF-05,
CARRYING RADIOACTIVE MATERIAL,

AT THERMAL, CALIFORNIA
JANUARY 7, 1962

BYNOPSIS

About 9:%50 pom,, P.st, on Tharsday, January 7, 1982, Southern Pacific
Trensportation Company freight traln No. 01-BSMFPFF-05, devalled 14 cars at Thermal,
California, while traveling about 57 miles per hour on the tangent single main track. Four
transients riding on the train were seviously injured, a fifth transient dicd as a result of
injuries, No crewmembers were Injured as a result of the accident. The presence of
radioactive material in the deraile¢ Trailer-On-Flat-Car train was discovered sbout
1 hour after the accident occurrad, resulting in the handling of the emergency response
e{fort as a serious radiological emergenecy. Contributing to misdirected emergency
response efforts was erroneous and conflicting information concerning hazardous material
on the train. Accurate information regarding the precise nature of the radiosctive
material shipment was not available at the accident site until about 5 hours after the
derallinent occurred; at that time radiological emergency procedures were terminated.
Damage was estimated to be about $1,015,350,

The National Transportation Safety Board determines thut the probable cause of this
accident was the inadequate company evaluation of defect data which should have
indinated that the rail in the vieinity of the derallment was approaching service life limit
for main track use and the consequent failure of the company to initiate an accelerated
inspection program to detect incipient fatigue frartures of the rail,

INVESTIGATION

Events Preceding the Accident

Train No. 01 -BSMFF-05, oririnated at St. Louis, Misscuel, on the £'. Louis
Southwestern Railway Company (S5W), and was received in interchange by the Southern
Pacific Trausportation Company (8P} at Corsicana, Texas. The train consisted mainly of
flat cars aquipped to accommodate highway truck trailers. At Heurne, Texas, (see figure
1) car MNo. TTAX982525 (ITTAX cai) was added into train No. 01-BSMIF-05. The car had
been transported to Hearne in loeal serviee from the SP's Trailer-On-Flat-Car (TOFC)
piggyback ramp in Dalles, Texas, In Dallas, two highway truck trailers had been losded on
the TTAX car. One of the truek trailers, the GILFLEX 10140 (CIL~10143), contained,
among other merchandise, a shipment of amerieiuin, a radioactive material (RAM), The
RAM had been tendered by the shipper at Its facility in Houston, Texas, to a motor carrier
company. The motor carrier company had ecsolidated the RAM with other merchandize
on a truck trailer at its Grand Pealrie, Texas, facility and had delivered the truck trailet
to the SP at Dallas, Texas. Train No. 01-BSMFF-05 departed Hearne, Texas, en route to
Los Angeles, California.
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Aceording to SP offizials, train No. 01 -BSMFF-05 received a 500-mile inspection at
Tueson, Arizona, the last designated inspection point before the accident site, and no
exceptions were taken. The 500-mile inspection met a regulatory requirement of the
Federal Railroad Administration (FRA), as set forth in 49 CFR 232.19, Alr Brake Tests On
Run-Through And Unit Run-Through Trains. (Effective October 1, 1982, the FRA deleted
49 CFR 232,19 in its entlrety from its Rallroad Power Brakes and Drawbars regulations,
among other revisions to those regulations,) A relief erew, consisting of an engineer, a
fireman, & front brakeman, a conduetor, and a flagman, tock over the train at Yuma,
Ari-ona, the eastarn terminus of the SF's San Joaquin Division. At Yuma, the incoming
engineer made a full service breke application and stopped the train. The outbound
engineer released the brakes, and the train's rear-end crew, a conductor and a rear
brakeman, performed a roll-by inspection of the train. The conductor testified after the
accident that he and the rear brakeman inspected tne train's running gear during the
roll-by inspection and noted that the trallers were properly loaded, but that neither noted
hazardous material placards on any traller in the train. Hazardous material placards on
TOFC or Container-On-Flat-Car (COF(C) shipments are normally applied directly to the
trafler and/or container, and as sush are situated above the eye level of the crew
performing the roll-by inspection. The conductor further testified that the train profile
printout did not indicate the prosence of n hazardous material shipment on the train. The
traln profile printout is used to indicate the train's mass distribution and to identify cars
requiring special handling., According to SP rules, the presence of certain hazardous
materials on the train, such as¢ radioactive materisls, i1s to be indicated in the train's
designation symbol by the letter "K." Train No, 01-BSMFIF-05 departed Yuma, Arizona,
about 7:46 p.m,, F.s.t. 1/

The Aceident

Shortly before 9:50 p.m., on Thursday, January 7, train No. 01-BSMFF-05, with a
5-unit locomotive and 56 cars, was approaching Thermal, California, on the single main
track. A passing siding about 7,700 feet long extends westwardly from about milepost
620.2 (see figure 2). A color ligh? signal governing westbound train movements is located
to the north side of the track at milepost 620.2, The engineer and front brakeman
tostified that as the train approached the signal, the indication flashed momentarily from
green (clear) to red (stop) and imvmediately back to green (clear). The engineer stated
that he was preparing to reduce the train speed st that time to enter the switeh into
double track terriiory at milepost 618.49. The engineer stated that the speed of the train
was about 53 miles per hour (mpn) when the train's automatic air brake unexpectedly
applied in emergeney. The 5-unit locometive and the head 36 cars of the train remained
coupled and came to a stop with the rear truck of the 36th car dersiled but remaining in
line and upright, The 36th car enme to rest at about milepost 619,53, about 1,980 feet
west of the following ear. The foliowing L3 cars derailed and came to rest on the north
side of tho main track in an area about 900 feet long and extending about 75 feet north of
the main track (see figure 3). All the derailed cars were flat cars carrying highway truck
trgilers. There was no fire in any of the derailed equipment. The derailment oceurred
about 9:50 p.m. near Thermal, California.

Bmergeney Response

Immediately after the train stopped, the conductor and head brakeman walked from
thelr respective ends of the train to assess the damage. After diseovering that transients
who had been riding on some of the flatcurs had been injured In the derailment, the
ronductor immediately returnied to the caboose, radioed the 8P dispatcher, advised him

™ i et i, | e . L ) i i A
o

1/ All times herein after are Pacific standard time.
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of the derailment, and requested medical assistance. At 9:55 p.m., the SP chief
dispateher in San Francisco notified the Riverside County Sheriff's office and requested
that emergency services be dispatehed to the accident site at Thermal A County
Sheriff's officer wno was in the vieinity responded to the scere shortly after 9:55 p.m. and
requested "all available ambulances" be sent to the derailment site. The officer then
began searching for injured people.

Emergency medical and firefighting personnel began arriving at the scene about
10:15 p.m.  The Riverside County Fire Chief stated he went to the caboose about
10:20 p.m., and asked the conductor "what eargo the train contained, and if the cargo was
hazardous to the firefighters." The conductor later told Safety Board investigators that
the train profile ". .. is supposed to have any dangerous material noted on the bottom of
it, and my profile didn't show no hazardous materials and I told him (the fire chief) that
there was none." As a result of his conversation with the conductor, the fire chief
returned to the derailment arca about 10:30 p.m. and advised the response personnel that
", . .there was nothing to worry about ..." and to continue the efforts to locate any
injured people. By this time, all the injured trensients had been located.

After the fire chief weft the caboose, the conductor hegan reviewing the individual
weaybills for the derailed cars in order to further apprise the SP dispatcher of the extent
of the damages. Shortly before 11100 p.m., the conductor found the waybill that, although
nat known at this time, erroneously identified the RAM on the 48th car in the train, the
1TAX car, as "FISSILE CLASS HL"2/ ile immediately took the waybill to the Sheriff's
of ficer-in-charge, who then relayed the Information on the waybill to the police
dispateher, The conductor then returned to the caboose to contact the SP dispatcher,
The police dispatcher contacted the Radiation Health Unit of the Division of Ocecupational
Safety and Health of the State of California (DOSH) and was told to have ". .. everyone
stay back 100 yards, since there was no fire, and keep people the.e until a dsterminaticn
of radiation danger ¢ould be made."

The police dispatcher notitied emergeney response personnel through the command
post, which had been established near the site, of DOSH's advice, and all personnel moved
back from the derailinent. In response to the police dispatcher's notification, DOSH also
dispatched a Health Physielst to Thermal to investigate the effects of the uranium and
americium reported to be involved in the derailment.

At 11:13 p.m., the California Highway Patrol closed about 8 miles ¢f the adjncent
State Highway No. 111 to seal off the derailment area. About i1:00 p.m,, the Indio
Community Hoxpital was advised by radio of the casualties in the train derailment and of
potentinl radioactive contamination of exposed individuals. Two ambulances with the
injured trensients and an Injured firefighter arrived at the hospital at 11:20 p.m. The
patients were scanned for radioactive contamination before admission. No eontamination
was detected. A deconlaminution area was established outside the emergency treatment
area before midnight, and the hospital was declar»d sealed, with no one allowed to leave,
at midnight.

Meanwhile, the conductor who had returned to the caboose, radioed the SP
dispatcher and informed him of the presence of the RAM on the derailed TTAX car.
After accessing the Total Operations Processing System (TOPS) computer, the SP
dispateher advised the conductor that the T'TAX car was not In train No. 01-BSMFF-05,
The TOPS computer is utilized by the B as a management tool for tracing car locations,
train scheduling, and other similar functions. The TOPS computer is also used by tha

2/ Fissile i n term used to identify certain radiosetive materials whose nuclel split,
releasing large amounts of radioactivity and heat, Ses discussion Wuyhill Information.
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3P *oidentlly tralns carrying certain hazardous materials, including radioactive material,
by scanning the train consist and automatically assigning a "K" designation to trains
carrying such material. The conductor stated that in response to that raessege ™ .. I
went back and verified again that the car was in the train." The conductor radioed the SP
dispatcher again to confirm the presence of the RAM. The SP dispatcher then notified
the SP's Supervisor of Hazardous Materials Control, who began tracking down the
originating shipper of the RAM to ubtain technical and recponse control data concerning
the RAM, These efforts entaifled backtracking to obtain information from the SP wayhill
through the freight forwarder through the motor carrier to the originating shipper, via
telephone and through inquiries to CHEMTREC, 3/

About 1:00 a.m., CHEMTREC assisted in establishing contact between the SP's
Hazardous Materials Control Supervisor and the originating shipper of the RAM, The

originating shipper subsequently advised the SP of the actual quantity and form of the
americium,

Radiolegical monlitoring devices were brought to the accident site by emergency
response forces sbout 2:00 a.m., and no indication of radloactive contamination was
found. About the same time, most of the remaining fire emergeney personnel withdrew
from the accident site and resssembled at a fire station In Thurmal, California, uniil
further determination could be made concerning their possible exposure to radioactive
contamination.

Following a conference involving the administrator of the hospital, the fire chief,
and DOSH, the hospital was reopened at %45 a.m. The DOSH representative arrived at
Thermal about 3100 a.m. and verified that no radiation contamination had occurred, By
4:00 a.m., all concerned parsonnel were so notified, and State Highway 111 was reopaned.

The placards indicating radiomctive material in trailer GIL-10140 were located about
9:00 a.m,

Injuries To Pergons

Emergency
Injuries Traincrew Response Crew Transients Total

Fatal

Nonfatal

None
Total

Damage

All the derailed cars were flat cars, each carrying two highway truck trailers. The
26th car of train No. 01-BSMFF-05 derailed, and although the truck trailers were
separated, the car remained upright and in line with the track structure. The following
12 cars received substantial damage. These cars all derailed to the north of the mein
track, and all trailers were separated from their flat cars, The 48th car came to rest at
about a 456° angle to the track, and its truck trailers, ineluding GIL-10140, were separated

3/ CHEMTREC "Is  the “acronym for Chemical 'Transportation Emergeney Center,
operaied by the Chemdeal Manufacturers Association, whieh provides technical advice to
emergency responsa personnel in cases of transportation accidents involving hazerdous
materials,

4/  Estimate of total number of emergency response personnel at aveident site.
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and destroyed (see figure 4). The 49th car of the train derailed, but elso r. vained upright
and in line with the track structure. The trailers on this car remained attached and were
not damaged in the derailment, but were damaged during wreckage ¢learing, All othoer
truck trallers involved in the derailment were destroyed, and their lading were badly
damaged or destroyed. |

Abou” 880 feet of the main track was damaged during the accident. The aGjacent
passing siding to the south of the main track was not damaged. A ballast deck bridge
zbout 25 feet long and spanning & drainage diteh received damage to the bridge deck. The
track cireuit for the s:gnal system was also damaged,

Damage was estimated as iollows:

Equipment 241,000
Traiters 212,000
Lading 503,900
Track & Bridge 27,250
Signals bh,000
Wreck Clearing 29,200

Total $1,015,350

Personnel Information

The engineer of train No. 0.~BSMFF-05 had been trained at the 8P's engineer
training school in EL Cerritos, California. The fireman was also quaiified as a locomotive
engineer. AL the train crewmembers were current on SP opecating rules and were
qualified for their respective positions in accordance with SP requireinents (ses
appendix B).

Train information

The locomotive of train No, 01-BSMFF-05 consisted of five diesel-electric
locomotive unitss SSWT7657, SSWT656, SSW7655, SSW7654, and SSWS053. The first
four units, respactively, were model GP-40-Z, 4-axle, 3,000-horsepower units,
manufactured hy the Electro Motive Division (EMD)} of General Motors Corparation. The
fifth unit was a model S1-45, 6-axle, 3,000-horsepewer unit, also manufactured by EMD.
The locomotive weighed about 1,517,000 pounds. The units vere equipped with operable
radios, a Z6-L airbrake system, extended range dynamic bra..es, and speed indicators. Ths
units were not equipped with alertness or deadman control devices, nor were sucil devices
required. The third vnil was equipped with an event recorder §/ (see appendix C). The
caboose was equipped with an operable radio.

The 56-car teain was about 5,326 feet lung and had a trailing tonnage of 3,883 tons.
With the exception of five cars near tha front of the train (two box cars, & contaner flat
car, a covered hopper ear, and a gondala), the train consisted of flat ears carrying loaded
highway truck trailers containing various merchandise. The 48th car of the train also
earried two truck trailers, in one of waich was shipped a container of radioactive material
americium. Although not seen by ground personnel during the roil-by inspection at Yuma
or after the derailment, radionctive warning placards were found later one each on the
gides and ends of this trailer. Train No. 01-BSMFF-053 was a through train with no
scheduled stops, pickups, or setouts betwaen Yuma, Arizong, and West Colton, California,
the next erew change point.
5/ The event recorder records elapsed time, speed in miles per hour, load in amps, travel
diraetion, autonatie brake pipe reduction, locommotive brake, throttle setring, and
dynamic brake application.
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-Figure 4.—Yiew of truck trailer No. GILFLEX 10140, containing
radioactive material, as it came to rest after the derailment.
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Method of Operation

Trains are operated through Thermal by timetable, train orders, and signal
indications of the automatic wayside signals o a Centralized Traffie Control system
(CTC}, The magimum authorized speed for passenger trains is 70 mph and 55 mph for
freight trains. Computer generated TOPS train identification symobols are assighed to
certain freight treins which are authorized to operate at passenger train speeds. Train
No, 01-BSMFF-05 is so identified in the timetable for the San Joaguin Division.

The timetable stipulates a 50-mph speed restriction for trains handling hazardous
materials listed In Rule 827~A of the SP's Rules and Regulations of the Transportation
Department. Rule 827-A states:

Trains except loeals and road switehers, handling cars placarded
"EXPLOSIVES A, "PQISON GAS," "RADIOACTIVE," or tark cars
containing & produet classified as FLAMMABLE GAS or the individual
commodities ANHYDROUS AMMONIA, CHLORINE, HYDROGEN
CHLORIDE, HYDROGEN FLUORIDE or SULFUR DIOXIDE will be
i tified on train lists by "K" as the last letter in train identification.
'I'hese trains are referred to as "K" trains.

At crew change locations, a "K" train must be given a rolling
inspection by outbound crew unless the entire train has received a
predeparture inspection by crew or by Mechanical Department employe.

At locations specified in timetable, "K" trains will stop and entire
train must be inspected {ron both sides to cheeit for obvious leskage or
other unsafe condition of equipment before proceeding,

To assist in train handling, the conductor and engineer of cach train are provided with a
train mass profile printout generated by TOPS, which depiets the distribution of mass
within the train, The profile is also used to convey special handling requirements or
restrictions, such as the presence of hazardous materials, The profile Jor train
No. 01-HSMFI-05 did . ot indicate the presence of hazardous materials in the train,

The Safety Board was informed by the SP ihat in the 30-day period preceding the
accident, 565 trains were operated through Thermal, California.

Track Information

The main track at Thermal is construeted °136-lb RE section 6/ continuous wealdaed
rall (CWR)., The ralig are lald in 9 X 14 inch double shoulder tie plates, atop 9 x 7 inch by
9-foot treated hardwood crossties. 'The CWR is fastened by two rall holding spikes in
cach tie plate and is box anchored on alternate cross tles. The ends of the nominal
1/4-mile-long welded rails are cchnected by joint bars fastened with six bolts, The rails
in the joint bar areas are anchored on each side of easch crosstle to prevent joint
pull-apart. The cerossties are laid in copper slag ballast with compacted full tie cribs.
The shoulder ballast section extends more than 12 inches beyond the crosstie ends., The
most recent tie renewals and out-of-face surfacing hed been completed in 1979, The
track alignment I8 tangent and ascending westwardly at an approximate 0,10 percent
grade and then at an approximate 0.22 percent grade. The track met or exceeded the

6/136-1b RE seation refevs to rall which nominally weighs 138 pounds per lineal yard and
Is a standard rail seation recommended for use by the American Rallway Engineering
Assoaiation (AREA)
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minimum standards of the FRA's track safety standards for class & track. The total gross
train tonnage which the track had been subjected to for the years 1965 through
1980 7/ wes 7T15.4 Million Gross Tons, The CWR at Thermal was installed new in 1965,

A 25 -foot-long bellast deck bridge, spanning an irrigation diteh, iz located in the
derailment ares about miteposi 620.02. Invaestigation of the track structure reveaied
several rail fractures near a rail joint in the north rail approximately 62 feet west 8/ of
the west end of the ballast deck bridge. (See figure 5.) The fractures were 51 inches and
39 1/2 inches east of the rail joint and 16 inches west of the ruail joint. Additional
fractures were also found near the rail joint. The rail ends at the fructures displayed
battering on their wes: fracture faces. The battering was more severely pronounced at
the fractures which hac occurred to the cast of the rail joint. Safety Board investigatots
noted that the reilheads of both rails in the general vieinity of Thermal displayed shelly
spots, 9/ (See figure 6.) The SP's track inspection reports for the 30-day period preceding
the acvident did not take note of the shelly spots in the tails, The rail containing the
fractures was sent to the SP's testing facility for metallurgical analysis of the rail
fractures, 10/

Section 213.237 of the FRA's Track Safety Standards as set forth in 49 Code of
Federal Regulations, requires that; " .. at least once a year a continuous search for
internnl defacts must be made of all jointed and welded rails in Classes 4 through 6
track, .. ." Seetion 213.113 of the Track Safety Standards prescribes the remedlal action
which applies when the ownc. of the track becomes cognizant of such Internal defaots
(see appendix D). The SP's rail defect detection program is conducted with a company
owned magnetic-type rail detector car, which last operated through Thermal on April 27,
1981. A footnote on the report of that inspection states; " . .cut off work .. .acct. too
many defects. . ." (See appendix E.) A'l of the defecty detected during that internal rail
inspection were corrected prior t¢ “his aceident but a further internal rail inspection was
not performed prior to this accident. “The SP informed Safety Board investigators that the
inspection "...cut off. , ." was & means of nccommodating the internal rail ingpeetion
program into the contraints of scheduled train operations, and to provide for the rail
repalrs which had been made necessary by the inspection itself.

The following are excerpts from the Southern Pacific Transportation Company Rules
and Regulations For the Maintenance Of Way and Structures regarding rails

MIT71. Employees must he instructed to look out for broken or defective
rails, to promptly report same when discovered and, if necessary, to
protect track.

7/ The figures given were supplied by tite 5P as the most recent information available.

8/ SP trains operate northwest and southeast geographically through Thermal, but
railroad timetable direction 13 wast and east, respectively, For purposes of this report,
railroad timetable directions will be used.

9/ According to the Manual For Railway Engineering of the AREA; a shelly spot s
defined ast Where a thin (usually 3/8 in. in depth or less) shell-like piece of surface metal
becomes separated from the parent metal in the railhead, generally at the gage corner. It
may be evidenced by: (a4} a black spot appearing cn the head over the zone of separation;
(b) a plece of metal breaking out esmpletely, leaving a shallow eavity in the rajlhead. In
the case of a small shell, there may be no surface svidence, the existence of the shell
being apparent only after the rail is broken or seetioned.

10/ Bee discussion ~ Tests And Research.




LAB. PHOTOGRAPH 248-i. FAILED RAIL - TEERMAL DERAILMENT O1BSMFF-05, 1-7-82.

Rail portions received from subject derailment assenbled to show locations of
fractures at A-A, B-B, and C~C. Additional brakes also occurred withir the joint.

Figure 5.—Rail containing fractures, retrieved {rom derailment site.
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M872, Broken rails must be replaced without delay, and chall in all ecases
be inspected by roadmaster. Rails having pieces of the head or buse
broken or those having eracks, snlits or sther flaws, which might resuit
in failure, must promptly be removed [rom mainh track, or other
important tracks.

Figure 8.~-View of rail displaying shelly spots.

Meteorological Information

At the time of the aceident, visibility was good. The temperature was about 39° F,
the humidity wus 17 percent, and the winds weie from the north at about 8 knots.

Tests and Research

An inspention of the locomotive and all of the cars of train No. 01 ~BSMFF-05 was
performed shortly after the accident. The ‘nspection disclosed no mechanieal defects

that would have contributed to the aceident. No exceptions were taken by Safety Board
investigators to the wheels, trucks, or car body structures.

After the accident, the avent recorder was removed from the third unit of the
locomotive and taken to the SP's Engine Service Training Center simulation facility for
playback and verification, The wheel size of the locomotive unlt was taped to calibrate
the event recorder printout, and the stops at Yuma, Arizona, and Thermal, California,
were established as the reference points. Results of the playback indieated that the train
speed was about 57 mph at the time of the emergeney airbrake appplication, and the
maximum speed o/ the train before the derailment was about 73 mpi. (See apppendix C.)
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A gection of the north rail which contained the fractures was taken to the SP's
facility for metallurgical analysis. Two of the fractures were detail fractures (see
appendix D); one in the approximate 35-percent size classification 11/ and the other in
the approximate 15-percent size clagsification. Results of the analysis indicated that the
detail fractures originuted from shelling on tha gege side of the railnead (see figures 7 and
8). The remaining fractures were overstress pressure breaks,

Radioactive Mater al (RAM) Information

The RAM involvud in the derailment of train No. C1-BSMFF-05 wes a speclal form
radioactive material. 12/ The RAM consisted of 16 curies of amerieium-241 and berylium
in mixture to be utilized in oil well exploratory operations to survey und:rground
greclogical formations.

During shipment, the RAM was enclosed in a eontainer which had been certified for
use by the US., Nuclear Regulatory Commission and the U.S, Departmont of
Transportation.  The container consisted of a welded mild steel closed eylinder,
approximately 20.5 iiches long and 17.3 inches in diameisr, An inner 2-ineb-diameter
stainless steel tube containing a pressure vessel was centered in the eylinder. 7ne interior
vold was filled with polyethylene, an absorbent shield for the radiation emitted by the
RAM. The container's top closure was a plug secured by a locking scissors=-type toggle
arm assembly, and the bottom closure was a solid plug. The gross weight of this econtainer
was approximately 156 pounds. (See figure 8.) The stainless steel pressure vessel was
approximately 7 inches long and 1 11/16 inches in diameter, The pressure vessel was
designed to facilitate handling and to protect the RAM during the oil well explorations.
The RAM was not intended to be removed from this pressure vessel during fleld
operdtions, The third and innermos: container contained the encapsulated radicactive
material itself. This third double walled container was 4.835 inches long and 0.983 inches
in diameter.

The outer container was visually examined after the accideat and no apparent
damage was noted (see figure 10}, Radioactlvity detection tests after the accident
disclosed that the measured radioactivity from the container was at the same level as
when the coatainers had been prepared for shipment.

Waybill Information

The originating shipper had arranged to transport the RAM shipment from its
Houston, Texas, facility to its Ventura, California, facility. The RAM shipment was taken
from the originating shipper in Houston, Texas, by a motor carrier, who then consolidated
the RAM at Grand Prairie, Texas, with a trailer load of freight-all-kinds (FAK), The
motor carrier then made arrangements with a freight forwarder to load the consolidated
shipment onto a flat car at the SP's plggy back facility in Dallas, Texas. The freight
forwarder never physically handled the shipment, and the motor carvier delivered the
trueck trailer eontaining the shipment to the SP in Dallas. The shipment was to he routed
by rail to the SP's piggyback facility in Los Angeles, California, and then trucked by
another motor carrier to its final destination at Ventura, California. The f{oregoing
resulted in elght separate and distinet documents identifying the shipment. (See
appendix F.)

11/ Percent size classification refers to the percentage of rail head cross-sectional area
that Is weakened by tha presence of a transverse defect in the rail head,

12/ According to 48 CFR 173.380(g), Speclal form radioactive material means that
material which, if released from a package, inight present some direet radlation hazard
due to radiotoxieity, and [yet would presont] little possibility of contamination. This
may be the result of properties of the material (sush as metals or alloys), or of acquired
chariateristies, such as encapsulation,




32.

-05, 1-7-

By
=
vl
i
o
E
!
fx
fx
£
5
2
B
|

“

3

DHOTO 248-—

cture

fro

s
at.

tail iracture.

de

showing

-AY

N TN




nsive

1-7-82.
=

05,
with ext

eck

-
£

T O01BSFF-~-

g
a
£
“m

: T

i .m @

A |
o
7
:

L
-

surfaces o1 the
igure 8.—View of fracture a

4
7
i

curc

0 248~

PHOT

1R

A
—

i

TP TR T T

TN YR




O -
LOBKY g T SECURITY  SEAL

k&f"

UPPEA PLUG CHAIN

TOGGLE ARM -
ASSEMBLY NAME PLATE

TOP VIEW

NOTE: Not to scale,

UPPEH PLUG

GE'MM"IE@ E“;f LSTAINLESS STEEL

WELDED STEEL ”TUBE
OUTER cvuwnan\

3WARNING PLATES” § ~LABEL PLATE

EQUALLY SPACED
ARCUND CYLIMDER

FOLYETHYLEN

STAINLESS STEEL
PRESSURE VESBEL

‘ﬁm e ’
Fy -—*-*—-ﬂ-mj- W - LOWEH PLUG

JRO%S SECTION

Figure 9.—RAM cc.tainer.




Figure 10,--View of RAM container after derailment,

The documentation for shiyping the RAM began with a shipping order presented by
the originating shipper to the motor carrier at Houston, Texas. The document (see
sppendix F, page 1 of 8) described the shipment as "RADIOACTIVE MATERIALS,
SPECIAL FORM, N.0O.8., NA9182, 180#." The abbreviation "N.O.8." means not. otherwise
specified. "NA9Q182" is the identification number assigned to the above described material
in accordance with 49 CFR 172.101, Purpose and Use of Hazardous Materials Table. The
designation M80#" refers to .he gross weight of the RAM shipment in its container. The
form also deseribed the shipment as Category "I YELLOW LABEL" indicating the
physical properties of the RAM souree, in accordance with 49 CFR 172.403(q), labeling
requirements for radicactive meaterial. The form also contained packaging, marking, and
labeling information. In sddition, the shipping order listed one box of oilwell drilling tools
and was dated December 31, 1981,

The motor carrier then prepared a (reight bill for the shipment, also dated
December 31, 1981, (See appendix F, page 2 of 8,) Both the shipping order and the
freight bill accompanied the RAM shipment to the motor ¢ .et's racility in Grand
Prairie, Texas, where the shipment was transferred and consolic with a traller lcad of
alr eiroulating funs, At this time, the motor carrier prepared a ..caight bill of lading for
a trailer load of FAK, dated January 4, 1982. (See appendix F, page 3 of 8.) This bill did
“not reflect the presence of the RAM shipment in the trailer, The motor carrier then
contacted a freight forwarder specializing in TOFC rail shipping to arrange for transport
cf tl}e consolidated shipment in the GIL-101{40 trailer from Dallas, Texas, to Los Angeles,
California.,
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The freight forwarder prepured a uniform straight biil of lading which reflected the
RAM shipment in truck trailec GIL-10140, and which also reflected the hazurdous
material identification number NA9182. This bill was dated January 4, 1982. (Sec
appendix ¥, page 4 of 8.) The freight forwarder then prepared a transportation contract
form for the shipment of truiler GIL-10140 over the SP to Los Angeles. ‘'This form
indicated "160 pounds of radicactive material, NOT PLACARDED (NAS182)," and was
dated Januavy 4, 1882, (See appendix ¥, page § of 8.) ‘The form was subsequently revised
and reissued us & corrected bill (sze appendix F, page 6 of 8). The freight forwarder did
not have the shipment in its possession during these transactions.

The motor carrior delivered the GIL~10149 trailer to the SI''s TOFC ramp in Dallas,
Texas, on January 5, 1982, The shipping ovder presented by the motor carrier's driver at
that time indicated one trailer load FAK and did not reflect the RAM shipment in the
consolidated trailer. The SP's intarmodal freight manager stated that he telephoned the
motor cartier's traffic manager to obtain clarification of the contents of the FAK
shipment because e motor carrier's straight bill of lading was inconsistent with the
freignt forwarder's deseription which listec a radioactive material in the shipment. Based
on information received by telephone from the motor carrier's traffic manager, SP's
intermodal frefrht manager added the following information to the shipping order:

NA 9182

(URANIUM 1)
HAZARDOUS MATERIALS IS
| CTN 180 LBS YELLOW
LABEL III RADIGACTIVE
LABELS REQUIRED

i gy bt

SHIPPER CLERTIFIES MATERIAL IS PACKED AND LOADED IN
ACCORDANCE WITH CURRENT DOT REGULATIONS

The SP's intermodal frelght manager then requested the truckdriver to intitial the
URANIUM 1 entry and the shipper certification entry and also to sign the shipping order.
The truckdriver acquiesced and dsted the form dJanuary 3, 1982, at 6:30 pan.  {See
appendix F, page 7 of 8.) After the trailer was placarded, the SP then accepted the
31L-10140 trailer for shipinaent.

After accepting the trailer, the freight manager prepared a freight waybill to
accompany the shipment, based on the information on the motor carrier's shipping order,
as revised by the freight manager. (See sppendix I, page 8 of 8.) This waybill listed the
freight forwarder as the shipper of the trailer. The SF freight manager stated after the
aceident that he could not reccil the reason for the waybill entries of "FISSILE CLASBS
111, 13/ or URANIUM 1" but did reanll making those entries, This information wad entered
into the S8P's TOPS computer, and the Standerd Transportation Commodity Code
(BTCC) 14, No, 4927450 was added to the waybill. After the information was entered into
the TOPS computer, it became available throughout the 5P's communications network,

{37 See footnote 2.
14/ Standard Transportation Commodity Code (STCC) numbers are seven digit numbers

dafining & specific hazardous waterial ns indexed in the Association of American
Railronds Standard Transportation Commodity Code of Hazardous Materials,




Medieal and Pathological Informatioi

Five transients who had been riding on the decks of the flatears received injuries as
a result of the derailment. One of the transients died in the hospital as a recult of
multiple vraumatic injuries and hemorchagic shoek., The other four transients suifered
fractures, lacerations, and trauma, and were admitted and held for treatment. DJne
firefighter recelved injuries to his knee during the rescue, and was ireated and veleased.

Other Information

During the investigation of this accident, the Safety Board became aware of
dergilments of TOFC/COFC trains at Ludowiei, Czorgia, on March 23, 1982, and at La
Porle, Indiana, on April 2, 1982. Both of these accidents involved waybills that did not
adequately identify the hazardous materials for responding emergency or railroad
personniel,

The accident at Ludowici, Georgla, involved the release of a Class B poison, a
mercury-based pesticide, into the atmosphere during the post~derailment fire. The
hazardous material was not identified on the waybill for the TOFC shipment., The waybill
indicated "1 Traller Load FAK" and a "48 111 10" commodity code, which denotes
nonhazardous materials. The traller was not placarded, and the train consist did not
indieate the presence of hazardous materials. An intense fire ensued in the derailment
and burned for about 50 hours before it was extinguished. The railroad notified shippers
soon after the aceident and eventually received information from the shipper of the Class
B poison sbout 31 hours after the derailment. Special hazardous materials emergency
procedures were then initiated, the area was evacuated, and exposed personnel were
tested for contamination,

The accident at La Porte, Indiana, involved the release of an oxidizing material,
teiehloroisoeyanurie acid, which when wet releases chlorine gas. Although the train
consist indicated the presence of other hazardous materials in the piggyback train, the
hazardous material which was released was not listed, The waybill deseribed the shipment
as "3 container; FAK" and the commodity code as "46 111 10." The container was not
placarded. The conductor of the train became aware of the hazardous material by the
chlorine-like odor of the spilled contents which had been wetted by rain; he immediately
informed respording emergency personuel. About 200 people were evacuated, and special
hazardous materisls emergency procedures were initiated.

As a result of these accidents, the Safety Board recommended on September 2,
1982, that the Association of American Railroads (AAR):

Advise its member railrcads to warn employees who may be at the scene
of accidents that: "FAK" waybills may not properly identify or deseribe
hazardous materials loaded in TOFC trailers and COFC contalners.
(R-82-82) '

Develop and disseminate among member railroads procedures designed to
provide timely detectlon and accurate identification of hazardous
materials carried in TOFC trailers or COFC containers during rescue,
(firefighti;lg, or wreck clearing operations at reilroad accidents.
R“82*33 .

On September 27, 1982, the AAR responded to these two recomimnendations and
enclosed a copy of a letter to the chief operating officers of its member railroads. (See
r ppendix U for additions! information.)
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The Safety Board also recommended on September 2, 1982, that the American Short
Line Railroad Association (ASLKA):

Advise its membor railroads which handle piggyback traffic to warn,
employees who may be at the scene of accidents that waybills may not
properly identify or deseribe hazardous materials loaded in TOFC
trailers and COFC containers. (R~82-84)

On September 15, 1482 the ASLRA responded to this recommenaation advising that
the recornmendation has been supplied to every common carrier in the ASLRA. (See
appendiv G for additional information.)

Again, on the same date and as a result of tnese accidents, the Safety Board made
the following recommendation to the International Association of Fire Chiefs; the
Internationul Association of Chiefs of Police; the National Fire Protection Association;
and the Federal Emergency Management Agenacy:

Warn firefighters and law enforcement personnel th-ough available
communications or training programs that railroad waybills for
piggyback TOFC trallers and COFC containers carrying hazardous
materials may not adequately describe their contents, and that the
contents of derailed trailers or containers must be checked for posqible
hazardous materials during rescue or firefighting operations at TOFC or
COFC derailments. (R~32-85)

On September 2, 1982, the International Agsociation of Fire Chiefs responded to the
recomiendation advising that it (s immediately alerting emergency responders, and on
September 9, 1982, the National Fire Protection Association responded advising of the
publishing of the recommendation in its publication. The Safety Board commends these
responding organizations for their interest in safety. (See appendix G for additional
information.) The Safety Board has not yet received a response from the other parties.

AMALYSIS

The crew of train No. 01-BSMFF-0S were properly qualified for their respective
positions in accordance with SP requirements, A post~aceident inspection of the five~-unit
locoinotive and the ¢ars diselosed no mechanical defeels that would have contributed to
the accident. Weather was not considered a factor in this accident.

KRail Defects and Diagnosis

Metallurgical analysis of the broken rail indicated that two of the fractures were
detail fractures which criginated from shelling, Shelling i1s a condition whieh oecurs when
contact stresses between wheels and the railhead excead the elastie limit of the steel, and
can rvesult in deformation and subsurface shear in the railheai. The subsuriace shear
normally originates in a longitudinal plane, but then turns downward to a transverse plane.
Detail fractures are unique in contrast to other transverse defects because they are not
the result of metallurgical factors such as inherent inclugions 13/ in the rail steel
Rather, they are the result of the excessive conteet stresses of hoavy wheel loads over an
extended time frame, and as such are fatigue-related defects, The growth of a detsil

15/ Inclusion Is a term used to identify a small quantity of gas or slag that is trapped in
molten steel during the process of manufacturing rail und which remains in the rail after
cooling,
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fracture from shelling occurs rapidly in contrast to other transverse fissures. The
remaining rail fractures were caussd by instantaneous overstress, which probably oceurred
during the derailiment. The fact that the rail fracture surfaces displaying detail fractures
were battered also indicated that the detail fractures preceded the instantaneous
overstress fractures. Although the precise moment of the rail failure could not be
established, the signal's momentary flash from green (clear) to red (stop) to green (elear)
as train No., 01-BSMFF-05 approached, ‘adicated a momentary disruption of the signal
circuit, which was conveyed threugh the rails. The dynhamies imposes on the rails by the
approaching traein could have caused a slight longitudinal motion of the rails inducing the
momentary disruption of the signal circuit. The Safety Board believes that the initlal rail
failure most likely occurred before the passage of trzin No. 61 -BSMFF-05,

The shelling condition precipitating the detail fractures was visually evident and
should have served as a warning to SP of a pofential rail failure, and also shouid have
indicated the necessity of more f{requent internal defect inspections. At the time of the
accident, Secticn 213,113(b} of the FRA Track Safety Standards preseribed the remedial
acclon to be taken when shelly spots became evident in rails. The prescribed remedial
aetion depended on the track inspsctor's subjective determination of whether or not the
condition require. that the rail be replaced. If the inspector decided that the shelling
condition required that the rail be replaced, a 20-mph speed restriction was to be imp.used
and the rail was to be scheduled for replacement, If the inspector decided that the
condition did not require thet the rail be replaced, t:« rail then had to be Inspected for
internal defects at intervals of not more than every 12 months. Since the carrier
detcrmined that the rail did not require replacement and had inspected che rails for
internal defect conditions on April 27, 1981, it considered itself to be in complif\nce with
the Federal regulations, The degree or limits of surface defects listed in Sectlon
213.113(b) are not defined by the FRA., The condition becomes a deviation from the FRA
track standards only if the track owner's desighated inspector decides that the rall
condition is sericus enough to require replacement of the rail. In this regard, the FRA
track standards can have the affect of tacitly condoning excessive delay by & railroad in
the replacement of defective rail.

On April 27, 1081, the B3P inspected the rails for internal defects to comply with
Section 213.237 of the FRA Track Safety Standards, which require that cnce a year a
search for internal defects be made on Classes 4 through 6 track. The report of that
inspection contained a footnote stating, ". . .eut off werk. ., .ac2t. too many defects, .. ."
Although SP management officials did not attach significance to that footnote, the Safety
Board believes that the discovery of 10 sepuarate intemal rail defects within the 15 miles
of track internally inspected on April 27, 1981, should have served as a warning that the
rails were approaching their service life liniits for main track use, and would require move
frequent internal inspection for defects in order to assure continued safe use of that rail.
Although there is no standard method to determine the point at which the rate of rail
fatigue fallures indicates an approaching limit on safe operation, the Safety Board
beliaves that owners of track need to recognize the risks associnted with train operations
on rails containing internal defects, especially rails whieh have been subjected to gross
tonnage of the magnitude carried on the SP's main track at Thermal

‘The 8P's Rules M971 and M972, Ruleés and Regulations For The Maintenance Of Way
And Structures, address inspection and removal of defective rails. Had thece rules haeen
effectively implemented through more frequent internal defect inspections to locate and
remove defective rails, the Safety Bosrd believes this accident would have been avoided.
The results of the April 27, 1981 inspection, the shelling condition of the rail, and the
aontinued high volume of treffic should have indicated to SP personnel the need for more
frequent inspections.

......
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The Safety Board investigated a derallment of a {reight train at Grande, New
Mexico, on May 9, 1981, which was caused by detail fractures in the rail, 18/ The broken
reil in that accident had been internally inspected for rail flaws less than 3 months before
the accident occurred, but the inspection did not discover the detail fractures in the rail,
A visugl track inspection performed earlier in the day of the accident did not reveal any
defects, The rails at that loor fon had also been subjected to heavy gross tonnages In unit
ore train operations. The r#. . howed evidence of head checking, which is a condition that
also precipitates rail failure = + detail fractures.

The Safety Board belleves that these types of occurrences indicate that the FRA
should reassess Paragraph 213.113 of the Track Safety Standards, "Defective Rails," with
regard to detail fractures and their diagnosis to provide for the integrity of high speed
main tracks through effective infernal and visual inspection of rails.  Currently,
presaoribed remedial actions depe..u on the subjective evaluation of the track owners
determination of need for rail replacement. The Safety Board concludes that defined
limits of allowable external rail conditions, which serve as warnings of potential rail
failire, and more frequent internal rail defect inspections of rails that have had histories
of detail fracture are required.

The Safety Board has made several recommendations to the FRA regarding the
detection of defects. As a result of a Special Study regarding broken rails, 17/ the Safety
Board recommended that the FRA:

Study the factors that affecti rail failures and develop eriteria that will
promote effective rail inspection procedures and regulations. (R-74-4)

The recommendation has k-en placsd in a "Closed—Unacceptable Action" status.

The FRA initially responded that stuaies in fracture mechanics and investigation of rail
failures would be implemented to generate data to be used in the development of
standards, On June 25, 1981, the FRA withdrew its Notice of Proposed Rule Making
(NPRr«IIVIE} R.matl'ng it was not ut that time practicable to develop final rules on the basis of
that NPRM.

As a result of an accident which occurred at Belt, Montana, on November 28,
1978, 18/ the Safety Board recommended that the FRA:

Revise 49 CFR 213.237, Inspection of Rail, to ensure the discovery of
internal defects in all tracks, Classes 3 to €, inclusive, before those
defects develop into failures. (R-77-2D)

The recommendation has been placed in a "Closed--Unaccaptable Action" status.
The FRA initially responded that it was undertaking a number of prejects that would
specifically address interna) rail defeets, and that based on comments from a public
hearing and research results, amendments would be proposed. On June 25, 1981, the FRA
withdrew its NPRM, stating it was not at that time nracticable to develop final rules on
the basis of that NPRM.

e e ]

18/ National Transportetion Safety Board-Fort Worth Fleld Office-Field Report of
Railroad Aceident Investigation-Burlington Northern Raiirnad Company Freight Train
Derajlment at Grande, New Mexico, May 8, 1981, (FTW=-81-F-i.~049),

17/ National Transportation Safety Board-Speciai Study-"Broken Railss A Major Cause
of Train Aceidents” {IVISB-RS8-74-1) January 2, 1974,

18/ National Transportation Safety Board, Rallroad Aceldent Report--"Derailment of e
Burlington Northern Freight Train-Belt, Montana, November 26, 1976" (NTSB~RAR~77-7),
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As a result of an accident whiceh ocecurred at Glaeler Park, Montana, on Mareh 14,
1980, 19/ the Safety Board recommended that the FRA:

Amend track safety standard 49 CFR 213,241, Ingpection Records, to
require railroad inspectors to list on their inspection records the location
of vails which exhibit the external conditions listed in subpart (b) of
49 CFR 218.113, Defective Rails, and the remedial action they have
taken. (R-80-32)

The recommendation has been placed in a "Closed—Unacceptable Action" status,
The FRA responded that ', .. Section 213.241 of the Federal Track Safety Standards
already requires railroad inspectors to record the location and nature of any deviation
from the requirements and the remedial action taken," The Safety Board notes, however,
that the external conditiung cited in Section 213.113(b) are not d>viations until the track
owner's designated inspector decides that the condition requires rail replacement, and
that the degree or limits of the external conditions are not defined by the FRA.

On February 18, 1982, the FRA published NPRM "Track Safety Standards;
Miscellaneous Amendments,”" Docket No. RST-3, Not.ce No. 3. The FRA proposed in that
NPRM to eliminate Section 213.113(b) and Section 213.113(e) (12 through 14), among other
revisions and deletions. The Safety Board believes that this action will adversely affect
the safety of train operations and that aceident history requires the FRA to strengthen
and clarify its Track 3afety Standards, vather than weaken them. The Safety Board
expressed this view in testimony before and in correspondence with the FRA relative to
the NPRM., On September 7, 1982, the FRA published the revised Track Safety Standards,
which among other revisions and deletions, eliminated the exlisting Section 213.113(b) and
Section 213.113(e) (12 through 14).

The Safety Board concludes that in view of these recent revisions to the Track
Safety Standards, the benefits of safety require the establishment of a model plan of
recommended inspection practices for the uge of industry employed inspectors, to provide
for a safety factor in track that the present standards do net provide.

Reliability of Hazerdous Material Documentation

The train identification symbol "BSMEF" contributed to the trainerew's initlal belief
that their train was not carrying hazardous materials, Since the SP normally identifies
trains carrying certain hazardous materials, such as radioactive material, with a "K"
designation, the crew assumed that train Wo. 01-BSMFF-05 did not contain hazardous
materlals, In addition, the profile for tealn No. 01-BSMFF-05 did not indicate the
presence of hazardous materials on the frain. Since train No. 01-BSMFF-05 was a
through train with no scheduled stops, pickups, or setouts, the conductor did not review
the individual waybills, and consequently did not discover the presence of the hazurdous
materinls until after the aceident when he did ook at the waybills to apprise the SP
dispateher of the dameges. Because the engineer did not have any waybills on the
locomotive, he and the head-end crew relled on the erroncous profile on the train consist
to operate the train,

Had the proper train identification symbol been assigned, the maximum authorized
speed would have been 5¢ mph rather then 70 mph. The speed of the train at the time of
the deraillment was about 57 mph, and the train speed had reachied 73 mph before the

19/ National Transportation Safety Board, Railrond Accident Report-~"Derailment of
Amtrak Train No. 7, The Empire Builder, On Burlington Northern Track, Glacler Park,
Montana, March 14, 1980" (NTSB-RAR-80-6),




derailment. The Safety Board concludes that although the effests of the overspead couid
not be quantified, the speed of the train did not have a significant effect on the severity
of the aceident, However, the erroneous train identification symbol and profile resulted
in initial misdirected efforts in the emergency response during the first hour after the
derailment. The S2's TOPS progeam failed to classify train No. 01-BSMFF-05 asa ™ K"
train despite the presence of a placarded trailer containing radioactive material. The
Safety Board believes that the TOPS concept is a worthwhile tool for the management of
train operations. Hewever, the Bonrd believes that the 8P should strive to improve the
accuracy of the TOPS program in identifying trains carrying hazardous materials,
particularly TOFC/COFC trains.

When the traincrew relayed the (rain profile information to the first arviving
emergency personnel, the emergency personnel belleved that a gerious hazardous material
emergency did not exist. However, about 1 hour later. contradictory information from an
erroneous wayblll resulted in an over-reaction to the situation that actually existed. The
response personnel were thus led to belleve that a serinus radiological emorgency was at
hand, with the presence of a large amount of fissionable material to which the emergency
personnel might have been exposed. The Safety Board believes the emergency response
forces were prompt, efficlent, and well organized In their efforts. These efforts were,
however, needlessly complicated by erroneous and contradictory information being
conveyed to them about the hazardous material.

The shipping forms presented to SP and consequently the waybills carried on the
train did not reflect accurate information regarding the RAM shipment as contained in
the originating shipping order. To determine the exact nature of the RAM shipment, 3P
personnel were required to backtrack through a series of shipping papers before they were
able to contact the originating shipper who had the technical information that was
necegsary to properly aszess the emergency and necessary response action. The Safety
Board belleves that although the RAM shipment in this accldent posed ne significant
hazard to the Involved perscnnel, improvements are needed In the methods of
disseminating vital information concerning hazardous materials shipments which s
contalned on the orlginating shipping orders. The Safety Board is concerned that
derailments may occur in which erroneous waybill information could fail to disclose the
presence of extremely hazardous materfal and that as a result, proper emergency
procedures might not be implemented. This is especially true for TOQFC/COFC shipments,
for whieh a series of shipping documents may be Issued. Emergency personnel nead to
know the precise nature of hazardous materials shipments In order to properly respond to
the situation. Had the originating shipper's documentation of the hazardous. material
accompanied all successive documents, the nature of the shipment and the appropriate
emergency procedures to follow would have been known to responding personnel more
promptly,  This could be accomplished by requiring that the originating shipper's
documentation accompany all successive documents for a hazardous material which may
be shipped via & TOFC/COFC shipment,

CONCLUSIONS

Findings

1. There were no car or locomotive mechanical defects that would have
contributed to the accident sequence.

2. The shelling condition precipitating the detail fracture should have been
avident to Southern Pacific Transportation Company inspeators, and should
have served as a warning of a potential rail failure.
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Defined limits of ullowable track structure conditions which serve as potential
warnings of rail and track failure are not established by the present Track
Safety Standards of the Federal Railrrad A “ininistration.

The number of internal defects requiring replacement of sections of rail on
track subjected to high gross tonnage should have warned the Southern Pacific
Transportation Company the rall was approaching its service life limit for
main track use, and that continued safe use of that rail would require more
frequent internal jefect inspections.

Southern Pacific Transportation Company Rules And Regulations For The
Maintenance Of Way And Structures requiring that rails having defects which
might result in failire be replaced, were not affectively implemented when
more freguent internal defeet inspections were not made.

The Southern Pacifie Transportation Company's Total Operations Processing
System (TOPS) failed to assign train No. 01-BSMFF-08% the "K" train
designation for a train containing hazardous materials, despite the presence of
& placarded trailer containing radioactive material

The train profile, generated by TOPS, did not indicate the presence of the
hazardous material in train No, 01-BSMFF-05.

Train No. 01-BSMFF-05 was not operated in accordance with applicable
Southern Paoifiec Transportation Compuny rules regarding trains carrying
certain hazardous materials because of erroneous information made available
to the traincrew.

The woonductor of train No. 01 B8SMDIF-05 did not review the individual
waybills for the train until atte: the accident oceurred because there were no
scheduled stops, pickups, or setouts of ears,

The motor earrler omployed by the ariginating shipper of the radicactive
material consolidated the hazardous materials into a trailerload of genersl
merchandise and then presented the trailerload to the Southern Pacifie
Transportation Company as a trailerload of "Freight-All-Kinds."

The Southern Pacifie Transportation Company's intermodal frelght manager
made entries on the waybill which erroneously indicated the presence of
fisslonable radioactive matarial in the shipment.

The shipment of the radloactive material was evidenced by eight separate
documents, six of which contained erroneous or conflicting information, and
oni¢ of which had no information on the radioactive material,

The wayblill information avallable to the conduztor and emergency response
personnel at the aceident site containad erroncous information whieh resulted
in &n overreaction to the situation that actually existed.

The lack of identification of the originating shipper on the waybill caused the
delay in securing the necessary technical emergency response information at
the accident site.
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The radiocactive material and its container supvived the derailment without
damage and the radioactivity from the container was at the same level after
the aceident as when the container had been prepared for shipment,

The radioactive material shipment in this aceident posed no significant hazard
but its precise nature was not disclosed because cf train profile and wuaybili
documentation omissions or errors. The same set of circumstances could
oeeur in a situation where erronecus waybill information fails to diselose the
presence of extremely hazardous materials and as a result, proper emergency
procedures might not be implemented.

The complexity of present documentation procedures for hazardous materials
in Treiler~On-Flat-Car or Container-On-Flat-Car shipments ecreates an
unacceptoble potential for errors detrimental to the implementation of
effective emergency procadures.

Probable Cause

The National Transportation Safety Board determines that the probable cause of this
accident was the inadequate company evaluation of defeet data which should have
indicated that the rail in the vicinity of the derailment was approaching service life limit
for main track use and the consequent failure of the company to initiate an accelerated
inspection prograin to detect incipient fatigue fractures of the rail.

RECOMMENDATIONS

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

~t0 the Southern Pacific Transportation Company (SP);

Review, and modify if necessary, tiie evaluation process concerning
track inspection defact data for tracks caryvying passenger trains or
trains with hazardous materials to better assure that rails having defects
which might result in catastrophic failure are veplaced. (Classll,
Priority Action) (R-83-1)

Improve current Total Operations Processing System Procedures to
better assure that traincrews of trains carrying hazardous materials are
furnished accurate information regarding the train consist and the
appropriate emergency response for the hazardous material. (Class Ii,
Priority Action) (R-83-2)

Initiate procedures to require that waybills for Traller-On-Flat-Car and
Container-On-Flat-Car shipments containing hazardous material inelude
accurate information regerding the contents of the trallers and/or
containers. (Class I, Priovity Action) (R-83-3)

Require train crewmembers to review carefully all shipping
documentation in their possession to determine whether any hazardous
materials are present on the train, (Class II, Priority Action) (R-83-4)
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=-to the Research and Special Programs Administration (RSPA);

Require <hat all shipping papers accompanying hazardous materials in
Trailer-On~Flat-Car, or Container-Cn-Flat~Car shipments identify the
originating shipper of the hazardoys materials in order t. facilitate
access to tashnical emergency response information in the evunt of a
hazardous material ineident. (Class Ii, Priority Action) (R-83-4)

In conjunetion with the Association of American Railroads, the American
Trucking Assoclations, Ine., the Federal Highway Administration, and the
Federal Railroad Administration, develop, validate, and urge
implementation of a model plan for use by railroads and motor carriers
lo make certain that waybills for Trailer~On-Flat-Car and Container~On-
Flat-Car shipments containing hazardous muterials include accurate
information regarding the contents of the trailers and/or containers.
(Class II, Priority Action) (R-83-6)

—-to the Assoclation of American Rallroads (AAR):

Inform its membership of the facts, conditions, and eircumstanees of the
aceldant which oceurred at Thermal, California, on January V, 1902, and
recommend (o its member railroads that they:

Review, and modify if necessary, their evaluation process concerning
track inspection defeet data for tracks carrying passenger trains or
trains with hazardous materials to better assure that rails having defects
which might result in eatastrophic failure be replaced. (Class lI, Priopity
Action) (R-83-7)

Agsess their procedures to make certain that traincrews of trains
carrying hazardous maierinls have in their pessession  gecurate
documentation of, and emergency response information for, all
hazardous materials being carvied. (Clags II, Priority Action) (R-23-8)

In asonfunction with the American Trucking Assocfatlons, Ine,, the
Foderal Highway Administration, the Federal Railroad Administration,
and the Research and Special Programs Administration, davelop,
validate, and urge implementation of 1 model plan for use by railroads
and  motor carriers to make certain that waybilis  for
Trailer-On-Flat-Car and Container-On-Flat-Cap shipments containing
hazardous materials include accurate information regarding the contents
of the trailers and/or containers. (Class Ii, Priority Action) (R-83-9)

—to the American Short Line Railroud Association (ASLRA);
Infortn its membership of the faets, conditions, and clreumstances of the

aceident which oceurred at Thermal, Cahfornia, on January 7, 1982, and
recommend to its member railroads that they:

Revl. "o, and modify if nenessary, their evaluation process concerning
track inspectlon defeet dnta for tracks carrying passenger trains or
trains with hazardous materinls to better assure that rails having defects
which might resuit in catastrophic failure be raplaced, (Class II,
Priority Action) (R-83-10)
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Assess their procedures to make certain that traincrews of irains
carrying hazardous materials have in their possession accurate
documentation of, and emergeney response Information for, all
hazardous materials being carried. (Class I, Priority Action) (R-83-11)

—to the Amerlean Trucking Agsociations, Ine. (ATA):

Inform its membership of the facts, conditions and eircumstances of the
accident which occurred at Thermal, California, on January 7, 1982, and
recommend to its membership that they assess their procedures to make
¢ertain that waybills for Trailer-On-Flat-Oar and
Container-On-=Jat-Car shipments containing hazardous material include
seeurate information regarding the contents of the trailers and/or
containers. {(Class II, Priority Action) (R-83-12)

In conjunction with the Assoclation of Ameriecan Railroads, the Federal
Highway Adminlsteation, the Federal Railroad Administration, and the
Research and Special Programs Administration, develop, validate, and
urge limplementation of a medel plan for use by railroads and motor
carriers to make certain that waybills for Trailer-On-Flat-Car and
-ontainer-On-Flat~Car shipments containing hazardous materlals
inelude aceurnte information regarding the coatents of the traflers
and/or containers. (Class II, Pricrity Action) (R-84-13)

=-to the Federal Railroad Administration \TRA);

Develop, validate, and implement a model plan of recommended
inspection practices cont ining clearly defined limits of allowable track
structure conditions for the use of industry employed railrond track
inspectors to facilitate uniform and knowledgeable appraisals of
zle gctive track structure conditions, (Class I, Priority Action)
R-~83~14)

In eonjunetion with the Assoclation of Amerlean Railroads, the Federal
Highway Administration, the Amaerican Trueking Assoclaticns, Ine., and
the Research and Specia! Programs Administration, develop, validate,
and urge implementation of a model plan for use by railroads and motor
carriers to make certaln that waybills for Trajler-On~Flut-Car and
Container-On-Flat-Car shipments containing hazardous materials
nclude aceurate information reparding the contents of the trailers
and/or contalners. (Class ll, Priorivy Action) (R-83-11%)

In conjunction with the Federal Highwsy Administration, initiate a
regulatory compliance study which samples Trailer~On-Flat-Car and
Containar-On-Flat-Car shipments designated ss Frelght-All-Kind to
determine if those shipments contaln hezardous materials and take
enforcement action as required In those ceses of noncompliance.
(Class II, Priority Action) (R-83-16)
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--te the Federal Highway administration (FHWA):

In eonjunction with the Federal Railroad Administration, initiate a
regulatory compliunce study which samples Trailer-On-Flat-Car and
Container-On-Flat-Car shipments designated ns Freight-All-Kind 1o
determine if those shipments contain hazardous materials and take
enforeement actlon as required in those cases of noncompliance,
(Class I, Priority Action) (R-83-17)

In conjunction with the Associution of American Railronds, the Federal
Railroad Administration, the Research and  Speclal  Programs
Administration und the Amerjean Trucking Associations, Ine., develop,
validate, and urge implementation of u rodel plan for use by railronds
and  motor carriers to make certaln  that  waybills  for
Trailer-On-Flat~-Car und Container-On-Flat-Car shipments containing
hazardous materinis inelude acourate information regarding the conlents
of the trailers and/or aontainers, (Class I, Priority Action) (R-83-16)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  JIM BUENETT
Chalrman

PATRICIA A, GOLDMAN
Viee Chajrman

FRANCIS 4. McADAMS
Member

G. H. PATRICK BURSLEY
Member

/s/  DONALD I), ENGEN
Member

Dormld 1. Engen, Member, filed the following concurring and dissenting stutement

I agree with the majority's probuble cause statement so far as it goes and with the
entire remainder of the report, However, I do not believe the majority's probable esuse
stutement goes fur enough in explaining why this accident occurred, "The result Iy w
prebable cause statement which I belleve to be unclear und somewhat aimbiguous,

The wssential alements of the majority's peobable cause statement are (1) inadequate
company evaluation of defect duta, and (2) the consequent failure of the company to
initiate an aceelerated progrum to deteet incipient fatigue fractures of the rail, While |
rendily sgree that these company omissions were cuusal factors, [ believe the majority's
failure (1) 1o stute explicitly the reu) physical cause of the accident, Le., the failure of
the rail due to futigue fractures, and (2) to tie the company's omissions into the physical
cause of the aceident, leave the probable cause statement incomplete. As a general
matter, I do not belleve it iy sufficient for the Board to stale that compuny omlssions
probubly caused un accldent, unless the Bourd dederibes in the probable cause statement
how the nonoccurrence of such omissions might have prevented the neeident,
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1 would add such a descriptive sientence at the end of the majority's probable cause
statement, and would thus state the probable cause as followss

The National Transpostation Safety Board determines that the probable
cause of this acaldent was the Inadaquate company evaluation of defoct
data which should have indicated that the rail in the viecinity of the
dersilment was approaching servies life limit for main track use and the
consequent fatlure of the company to initiate an accelerated inspection
program to detect incipient fatigue fractures of the rail. Initiatinn of
the inspection program would have insreased the likelihood of the tunely
detection of the fatigue fractures which led to tha fallure of the rail

/s/ Donald D. Engen
Member

January 19, 1983
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APPENDIXES
APPENDIX A
INVESTIGATION

Investigation

The National Transportation Safety Board was notified of the azeident ebout
2130 a.m., on January 8, 1982. A Los Angeles Field Office Investigator was immadiately
dispatched to the aceldent site. The Safety Board also dispatehed three investigators
from its Washington, 12.C., headquarters to the aceident site,

Groups formed to investigate the hazardous material, mechanical, operating, and
track aspects of the accident were comprised of personnel from the Safety Board,
Southern Pacific Transportation Company, Californfa Publie Utilities Commission,
California Division of Occupational Safety & Health, Federal Railroad Administration,
and Emergency Response Groups.

Preceding page blank
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APPENDIX B
PERSONNEL INFORMATION
Conductor

Brock, Clarence W., was first employed by the 5P as a brakeman on March 5, 1946,
He was promoted to conductor on April 1, 19853, He was recertificd on 3P operating rules
in September, 1981.

Engineer

Gibson, Roger S., was first employed by the SP as u student fireman on June 7, 1972,
He attended the SP's engineer training school at El Cerritos, California, and was promotea
to engineer on Ilecember 22, 1973. He was recertified on BP operating rules in
September, 1981,

Fireman

Kromwall, James A., was first employed by the SP a3 a track laborer on June 8,
1988. He transferréed to train and engine service and became & fireman on: January 13,
1969. He was promoted to engineer on October 23, 1976. He was recertified on SP
operating rules in Seplember, 1981,

Front Brakeman

Friedeck, Clifford E., was first employed by the SP as a trainman on July 24, 19863,
He was recertified on SP operating rules in September, 1981,

Rear Brakeman

Shanabarger, Jerry E., was first employed by the SP as a trainman on June 20, 1959,
He wag promoted to conductor on September 8, 1966, He was recertified on SP operating
rules in September, 1981.




""""""""""" T T TTERAPEEC ke T T TS

_-----!.--‘----4---.--. ........ - :

Fli eaemyam . Z _ Su

NS TR j ! o f J - I e
S0 Mkt

—F- X Tieroud p—
ﬂJl [y

i -

emvsmmnrnemnmanrme e e UGS E

O XIANHddV
-98.-

. a e i——— e nm— e o eammm maa

bysammnisimalytsvn i Ry Y. P

bl I LT T LT T Er':._,::_’...'..:__;' ——3

i i —————. e — P

- e e g e —

DLE/ L2 SR —al

. Lt e DY. BRANE = CITITT T TTTT T TTIITIITT r tL BY. BRAKE . LS T g . -
'-+-r-+-~§ma---%»aaﬁ++wh+?f:b:ﬁfﬂ+-r—ir-&mm-‘-ai--r-h%--r-L'i—q--‘-riwf-h-%--r-t-&-v-%-}-wl—vi--r»-im*-#-«vm

B I .




~36-

APPENDIX D

EXCERPTS FROM FRA TRACK SAFETY STANDARDS
(48 CVR 213.113)

213113 Defective ralls.

(a} When an ovmer of track to which
this part applies lenrns, through In
spection or otherwise, that s rail In
that track contains any of the defenis
listeG in the following table, & pirevn
destgnat2d under §313.7 shall deter
mine whether or not the track may
coniinue in use. 1i ht determinen that
the track may continue In use, oper
stion over the defective rall s not per:
eitied unth-—

¢1) Tha rall is replaced; or

{3) The reriedinl sction preseribed In
the table is initinted:
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(¢) As used in this section--




(1) "Transverse PFissure" means a
progressive crosswise fracture starting
from a crystalline center or nucleus
inside the head from which it cpreads
outward as a smooth, bright, or dark,
round or oval surface substantially at
8 right angle to the length of the rail,
The distinguishing features of a trang.
verse flssure from other types o: frac-
tures or defects are the crystalline
center or nucleus and the nearly
smooth surfece of the development
which surrounds i,

(2) “Compound Pissure" means g
progressive fracture originating in a
horizontal aplit hesd which turns up
or down In ‘he head of ths rall as a
smooth, bright, or dark surface pro-
gressing until substantially at a right
angle to the length of the rail Com-
pound flssures require examination of
both faces of the fracture to locate the
horizontal split head from which they
originate,

(3) "Horizontal Split Head" means a
horizontal progressive defect originat.
Ing inside of the raj} head, usually one-
quarter inch or more below the run-
ning surfece and progressing horizon.
tally In »] direetions, and genemlly ac-
tompraled by a flat spot on the run.

ning surface. The defect aAppears as a

crack lengthwise of the rail when it
reaches the side of the ralj heud,

(4) “Vertical Splt Head" means a
vertical eplit through or near the
iniddle of the head, and extending into
or through it. A orack or rust streak
mey show under the head close to the
weh or pleces may be split off the side
of the head.

{8) "Split Web" means & lengthwise
ctrack along the side of the web and ex.
tending into or through ft,

8 "Piped Rail" means a vertloal
8pll In & rajl, usually {n the web, dye
to fhllure of the sides of the shrinkage
Cavity In the Ingot to unite in rolting,

(1) “Broten Base" means any break

the bage of a rail,

(8) “Datall Fracture” means a pro-
dressive fracture originating at or near
Wie surface of the rail head. These
fractures should not be confused with
lransverge fissures, compound {1ssures,
or tther defects which have internal
: » Detail fractures may arise
rom shelly spots, head checks, or
flaking,

APPENDIX D

(9) “Engine Burn Practure” meuis a
progressive fracture originating in
spotc  where driving w, s have
slipped on top of the rai head, In de-
veloping downwsard they frequently re.
semble the sompound or even trans.
verse flssure with which they should
not be confused or classified.

(10) "Ordinary Break" means a par-
tial or complete bresk In which there
s no slgn of a fissure, and In which
rone of the other defects described in
this paragraph are found,

{11) "Damaged rail” means any rail
broken or injured by wrecks, broken,
flat, or unbalinced wheels, slipping, or
similar eauses.

(12) "Shelly spots” means a condi-
tion where & thin (usually three.
elghths Inch in depth or less) shell-llke
plece of surface metal becomes sepu.
rated from the parent meta) in the
tailhead, generally at the BLge corner,
It may be evidenced by & black spot
appearing on the railhead aver the
zorie of separation or a plece of metal
breaking out completely, leaving a
shallow cavity in the railthead, In the
case of & small shell there may be no
surface evidence, the exlstence of the
shell being apparent only after the
rail is kroken or sectiones,

(13) "Head checks” mean hair fine
cracks which appear In the goge
corner of the rafl head, at any angle
with the length of the rail, When not,
readily visible the presence of the
checks may often be detected by the
respy feeling of their sharp edges.

(14) “Flaking” means small shallow
flakes of surface meta) genaially not
more than one-quarter tnch In }ength
or width break out of the gage corner
of the raflhead,

(36 FR 20336, Ocl. 20, 1475, as Bmended at
38?m 875, Jan. 6, 1973; 3¢ FR 1508, Jan. 16,
10%3)
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APPENDIX E
SP RAIL DEFECT INSPECTION REPORT
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APPENDIX F
WA YBILL INFORMATION (8 DOCUMENTS)
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APPENDIX G

RESPONSES TO SAFETY RECOMMENDATIONS R-82-82 THROUGH -85

)

ASSOCIATION
AW, Juhm. OF mlcm
Vicr Presdent RAILROAIS

September 27, 1982

Honorable Jim Burnett
Chairman
Hationa) Transportation Safety Board

Hashington, DC
Dear Mr. Burnett:

We have your Yettar of September 2, 1982 containing Safety
Recommendations R-82-82 and -83, relating to ratlroad deraiiments
involving hazardous materials carried fn tratler or containers in
T0FC or COFC service. Mr. Dempsey has requested that I respond to
you on behalf of the Association,

From the attached letter directed to the Chief Operating
Officars of AAR membar companizs, you will note that we do recognize
the probiem you have described, and initiated action which we hope
will 1ead to means by which to cope with 1. We will keep you
informed sbout the activities of the Task Force and.its
recommendations for fmprovement in the safety of hazardous materials
transportation by rail.

Sincerely,
DN, Rt

A M. John\to\ﬂ )

Oporstioni dd Maliionsance Department

T ek iy A kil i ks o o R A A R
i R T ot "
!, T
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ASSOCIATION
A.W. Johniton CF AMEFUCAN
Vice Freaident RAILROADS

September 27, 1682

CHIEF OPERATING CFFICERS
Gentlemen:

In the stitached Tetter Jim Burnett, Chatrman of the National
Transportation Safety Board, hi4 described prodlems encountered in 3
hendling throe deraliments Investigated by the Board fn which -3
tratlers or containers containing hazardous materials were %
involved., In two {ncidents, tha contents were described as F.A.K. -
{freight a1l kinds) and the shipping papers bore no refarence to

hazardous materials and no placards were appliad. While in the

third sccident the tratler was placarded, the waybill improperly

deascribed the radicactive commodfty and substantial time was spent
in obtaining accurate tnformation about the shipment before the 3
rad1?1gg;ml protection procedures which had been {nsntituted were -
rescinded. v

' M. Burnett has recomnended that railroad empioyes be warned
that F.A.K. descriptions mey not properly identify or describe :
hazardous materials Yoaded 1n traflers or contatners, and that 2
procadures be developed ¢o provide timely and accurate -
1dentification of hazardous materials st accident sites,

The problems outlined by Mr. Durnett are recognized by some 3
raiiroad personnel as well as representatives of the chemical i
industry. You ars aware that the AAR, the Chemical Manufacturers 3
Assoctation and the Railway Progress Institute recently established E
an Intar-industry Tash Force on Hazardous Materials Transportation,
to follow up on activities conducted by a similar organization
several years ago. At the first meeting of the Stearing (ommi{ttee,
held in Washington on August 10, 1582, 1t was agreed that the Bureau
of Explosives Steering Committee and the CHEMTREC Advisors would
addresy this subject. When a report and recormendations ara :
availanle, copies will be distributed throughout the industry. In
the meantime, ¥t {8 suggested that employes and amer?ency rosponse
personne’ be cautioned to exercise care when attempting to identify
com?:d1§£es carried 1n TOFC trallers and COFC containers favolved in
accidents,

Sinceraly,

1 N .
(A Y*(Eq o DRar isra_ 3
A ¥, Jo s\tiin

Operniions nad Malnisnaace D i
1900 L Burews, N.W., Washingwa, D.C, Moﬂ 0359150
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Chalryan

ratlional Transportation Safaety Board
wagaiageen, 0.2,

e3¢ MK,

Reshier than advise our narbers wihnich handla -

Septemher 15, 1982

Chzirmani

_ ‘g
sft.c only, Hatfonal Transpurcation Saisty Ucavd's Safaty
22 readation, R-92-814 has tean supplinzd =3 evasy o
re.=r in cur Assa:lacion,
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lﬂtﬁﬂiﬂ.?’:ﬁlii! ASSCCIATION OF FIRE CERS -

— e ST e - - e -

1329 12y STAEEY, 4. » WASHINGTIN, O C. 20038 22 o aneac00€ 200
Y3 9333420

Secrenmter 6, 1932

Mr. Jinm 3uznett

Chajrman

Nyaticral Transpertation Zifety Coard
Faleral Billding 10A

393 Tedazendence Avénus, SW
tesmirgion, D.C. 20594

Cesy “r. Lurnett:

L az.usartce g opportunity of responding to cafety Racommandation
R-£2-3% oL the Matioral Transpcrcation Safety Board. This recom-
merdecion dealt tith the reed fur recognizirg irasdaquately described
conternts on pigoy-back TOFC tratlers ana CCFC countainecs caxesirng
wazardsus meTcvLias,

fe sre 1~madiacely using a varierty of comrunicetion itethods to
alert energency resporders of this potential hazard,

we Internxtions! Associdtion of Fire Chiefs ap:irecial: she (ppor-
tontty of receiving this alert and pledges tn ccoperaie in this
ard othcr ezergency alert acticrs of the Natsioral Tcansportation
2sfaty Board,

Sm;['e.‘,)'. { ,_/
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BOVALD DL TLIUN
deneral Manager

DEF 1D\

ceyr Chief vacren 1lsman
IAFC Sxecutive Cormittes




APPENDIX G

NATIONAL
. {% , FIRE PROTECTION
- i ASSOCIATION

- NF PA INTERNATIONAL

“Nawing Moshind Toutnd Sololy from Pirs”

September 9, 1982

. Honurable Jim Burnett

) Chairman
- National Transportation Safety Board
. Washington, DC 20594

Dear Mr, Burnett:

Thank you for forwarding me coples of the Naticnal Transportation
Safety Board's Safaty Raconmendation R-82-HS.

1 have routed copies to several staff members and we will publish
the information contained in your recommendation in Fire Service Today
i which reaches 32,000 fire sarvice subscribers,

Very truly yours,

A—ZA/ Z(/ 'M
i bert W, Gran

E resident

RMG/ 30

CC: A.R. 0'Neill
J.M. Redden

EXECUTIVE OFFICE. BAYTEAYMARCH PARN, QUINCY, MASSACHUSETTS. U 8. A. 02206 ¢ TELESHONE (811 1260280 + TELEX 64-0720
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