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Abstract: This report explains the derailment of CSX Transportation, inc., freight
train R-33-22 and the subsequent release of hazardous materials near Freeland,
Michigan, on July 22, 1989. The safety issues discussed in the report are equipment
maintenance and inspection practices for heavy-capacity freight cars; shipper
notification of accidents involving excess dimensional loads; the lack of operable
multifunction event recorders; tank car performance; emergency response
procedures for trimethylchlorosilane; and CSX training and procedures for the
collection of toxicological samples, surveillance of safety devices, and crew
placement The National Transportation Safety Board made safety
recommendations addressing these issues to the Federal Railroad Administration,
the Association of American Railroads, the Silicon Health Council, the Dow Corning
Corporation, the {SX Transportation, Inc., and the Atchison, Topeka and Sania Fe
Railway Company.
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EXECUTIVE SUMMARY

About 11:20 a.m. central daylight time on july 22, 1989, CSX Transportation,
Inc., freight train R-331-22 derailed near Freeland, Michigan. The train zonsisted of 2
lacomotive units, 17 loaded freight cars, 15 empty freight cars, and an unoccupied
caboose. Of the 14 freight cars that derailed, 6 were tank cars that sustained damage
resulting in either partial or total loss of ioad. A flatcar (ATSF 90005) carrying a heat
recovery steam generator, which was being transported as an excess dimensional
load, overturned, and the modute was destroyed. One nearby residence was
destroyed by the fire that ignited following the release of hazardous materials.
About 7,000 res:dents were evacuated for 7 days after the accident. No one was
killed; 11 people were treated for injuries. Estimated damage exceeded $4 million.

The National Transportation Safety Board determines that the probable cause
of this accident was inadequate car inspection by (5X and ATSF that, combined with
other factors, inciuding track conditions and train handling, resulted in wheel lift
and the subsequent derailment of ATSF 90005, Contributing to the sevetity of the
accident were the release of hazardous materials from tank cars that were not
equipped with head-shield protection and the lack of effective fire fighting
techniquas forresponding to large trimethylchlorosilane fires.

The major safety issues discussed in thisreport include:

o Equipment maintenance and inspection practices for
heavy-capacity freight cars.

Shipper notification of accidents invelving excess dimensional
loads.

"he lack of operable multifunction event recorders.
Tank car performance.
Emergency response procedures for trimethylchlorosilane.

CSX training and procedures for the collection of toxicological
samples, surveillance of disabled safety devices, and crew
placerment.

Safety recommendations concerning these issues were made to the Federal
Railroad Administration, the Assocation of American Railroads, the Silicon Health
Council, the Dow Corning Corporation, the CSX Transportation, Inc., and the
Atchison, Topeka and Santa Fe Railway Company. The Safety Board atso reiterated
Satety Recorrmendation R-89-50 to the Federal Railroad Admirustration.
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INVESTIGATION
Accident

General.--The traincrew for CSX Transportation, Inc., (CSX) freight train
R-331-22 reported for duty at Port Huron, Michigan, at 5 a.m. central daylight time,
July 22, 1989. The crew, which comprised an engineer, a conductor, and a
prakeman, received the necessary documents and authority to operate over two CSX
subdivisions and the Grand Trunk Western {GTW) railroad. During depositions taken
following the accident, the traincrew stated that they reviewed all the operating
documents, as well as the train profile, and understood the contents. Following an
initial terminal air brake test at Port Huron, the train departed without incident at
5:45 a.m. for Midland, Michigan. (See figure 1.}

Shortly after train R-331-22 entered the GTW main track just west of Port
Huron, an emergency brake application occurred. The conductor and brakeman
inspected the train and found an air hose separation between the 18th and 19th
cars. The conductor replaced the broken air hose and the train proceeded without
further incident. The train reentered CSX trackage at North Kearsley and continued
1o Flint, Michigan.

At Flint the crew set out 14 cars and picked up 23, including cars carrying an
excess dimensional load? (see figure 2) and 11 loads of hazardous materials. CiX car
inspectcrs bad performed a detailed, indepth mechanical inspection of 20 cars ¢f the
pickup; they did not exismine the car carrying the excess dimensional load and the 2
empty idler cars associated with it, which were glaced on the track after the
inspection. None of the inspected cars were reported to be mechanically defective.

The traincrew stated that after the cars were switched, crewmembers
performed an intermecliate terminal air brake inspection of the cars that had been
added at Flint. They pressurized the trainline and then set the train brakes. The
brakeman watked arongside the 23 cars, observing brake cylinder pistons to make

sure they had applied. He testified that he did not notice any piston that had not
applied but noted that he could notsee the piston on every car and was unable to

v

'Load that exceeds height standards, width standards, or both, as established by the Association of
American Railroads (AAR).
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Figure 2.--Schematicdrawing of ATSF 90005.




see the piston on the car with the excess dimensional load.2 The brakeman then
radioed the engineer to release the brakes. After the engineer had done so, he
pulled the 23-car pickup past the brakeman so that the brakeman could check
whether the brakes had released.

Foliowing this inspection, the 23-car pickup was coupled to the remainder of
the train, resulting in placement of a tank car loaded with hazardous materials next
to the caboose. Because of the proximity of the hazardous materials car to the
caboose, the conductor did not ride in the latter; instead, he rode from Fiint
westward in the second locomotive unit, which was less crowded and where he
thought he could get some paperwork done. The brakeman and engineer occupied
the lead locomotive unit.

The train departed Flint at 9:45 a.m. and proceeded without incident until just
after it passed through Freeland, Michigan, about 11:20 a.m. At that time, the
traincrew members stated, they felt a "slight lurch or a tug” an the train followed
almost immediately by an emergency application of the air brakes. When they
looked back at the train, they saw cars derailing (see figures 3 and 4) amid a large
fireball and a dense cloud of black smoke starting to rise. (See figure 5.)

The engineer provided the following account of events just prior to and during
the derailment. As he approached Freeland, the throttie was positioned in run 8
(maximum throttle advancement) and the automatic and independent air brakes
were fully released. The train was traveling about 37 mph, and as it crested a siight
grade (0.14 percent) about 3 miles before the point of derailment (POD), its speed
increased slightly. When the locomotive reached the bottom of the grade, he
initiatd a first service reduction3 of the automatic train brakes, thereby slowing the

rate of acceleration and maintaining train speed at 37 mph. About 20 seconds later,
he released the train brakes and reduced the throttle setting from position 8 to
position 6, which is the setting the controls were in when an emergency air brake
application occurred during the general derailment. The engincer estimated that
the brakes had been fully released and the trainline air pressure fully restored for
about 1/2 to 3/4 mile before the emergency application.

The conductor sent an emergency radio message to the CSX dispatcher while
the locomotive was coming to a stop during the accident sequence. The three
crewmembers left the locomotives at once after thoy stopped. The conductor went
from house to house north of the accident site, advising residents to leave
immediately; the brakeman did the same south of the site. The engineer went to
nearby highway 47 to alert motorists. (See figure 6.)

Emergency response personnel arrived at the scene about 11:30 a.m. About
1,000 residents within a 1/2-mile radius of the accident site were evacuated. A
command post was established from which emergency response personnel, €SX
otficers, and hazardous-materials teams planned the attack on the chemical fire.
Hazardous materials from derailed tank cars burned for 6 days. The evacuation
order was lifted at 8:56 p.m. on July 29, 1989.

-

?The brakeman, who was performing a cursory visual inspection, was not responsible for checking th-
piston on every car.

3About 6 pounds per square inch (psi).




Figure 3.--Derailed cars, freight train R-331-22.
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Figure 4. --Identification of derailed cars, freight train R-331-22.
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Figure 5.--Fireball and smoke cloud following derailment.

Damage

Of the 14 freight cars that derailed, 6 were tank cars that sustained damage
resuiting in either partial or total loss of load. A flatcar loaded with a heat recovery
steam generator (HRSG) module overturned, and the module was destroyed. One
nearby residence was destroyed by the fire that ighited following the release of
hazardous materials.
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Estimated damage was:4

Lading $1,300,000
Wreck Clearing 1,200,000
Nonrailroad 810,000
Environmentat Cleanup 1,000,000
Equipment 390,000
Track 19,000

$4.719,000

Personnel information

The three crewmembers of train R-331-22 had been off duty for 19 hours
45 minutes before reporting for duty at 5 a.m., July 22, 1989, as scheduled. The
crewmembers stated that before they went off duty they knew when they would be
called the next morning. Port Huron was an "away from home"” terminat for this
crew; CSX provided lodging at a local hotel, the Downtown Motor Lodge.
Crewmembers were notitied in their rooms by telephone 1 hour before they were
required to report for duty. The crew had been on duty for 6 hours 20 minutes at the
time of the accident. {See appendix B.)

The engineer reported that he had spent his off-duty time sleeping, watching
television, and relaxing. He stated that he had not consumed any alcohol during
that time, that he was not a user of itlicit substances, and that he had received his
usual amount of sleep (8 hours) and was fully rested when he reported for duty. The
engineer also said that he had been on a medically supervised diet for the past year;
as a result of the diet, he had to urinate more frequently than usual.

The brakeman reported that during his off-duty time he watched television
and "dozed" for 4 or 5 hours in the afternoon. He left the hotel about 6:30 p.m. and
went to the waterfront section of Port Huron to see the sailboats that were gathered
there tor the beginning of the annual Port Huron-Mackinaw race. He stated that he
consumed two gin and tonics at a bar between 7 p.m. and 7:30 p.m,, July 21, 1989. A
short while later, he was invited aboard a 50-foot sailboat, where he estimated he
ingested about 1 gram of powder cocaine through his nose betweer: 8 p.m. and
9:30 p.m. After leaving the sailboat, he stopped at a bar and consuri.d more gin
and tonics. He said that he arvived at his hotel room about midnight, watched
television for a while, and then got ahout 2 or 3 hours sleep before answering his
duty call at 4a.m. He remembered feeling “a little kind of hung over" on the
morning of the accident.

The conductor stated that he had spent his off-duty time sleeping, eating,
watching television, and relaxing. He said that he did not use alcohol or illicit
substances. He had received his usual amount of sleep (about 8 hours) and was fully
rested when he reported for duty.

4txcept for the HRSG module replacement cost, which was provided by the manutacturer, estimates
were provided by C3X. Wreckage clearing cost estimates were adjusted by Safety Board staff. {SX
reported that equipment cost was based on "depreziated value” as established by the AAR.




Train information

General.--Train R-331-22 comprised 2 locomotive units, 17 loaded freight cars,

15 empty freight cars, and a caboose. It was 1,979 feet long, and its gross weight was
3,123 tons (276 tons engine weight and 2,847 trailing tons!.

The lead locomotive unit was equipped with a speed-distance recorder. The
second focomotive unit had an electronic event recorder capable of recording time,
speed, application of brakes, and aother miformation; however, this locomotive unit
had Deen shut down for a mechanical problem, and the event recorder was not
functioning at the time of the accident.

The lead locomotive unit was also equipped with a "deadman" pedal. This
safety control device is designed to apply the train brakes in the event an engineer
becomes incapacitated and does not keep a floor-mounted pedal depressed.

ATSF 90005.--ATSF 90005, a heavr-capacit , depressed-center flatcar, was the
second car in train R-331-22; empty idler cars (DOWX 3784 and DOWX 6225) were
positioned ahead and behind it. The eight-axle car had a Ii?ht weight of 184,400
pounds and a load limit of 341,000 pounds; total allowable weight-on-rail was
526,000 pounds. The CSX clearance instructions for ATSF 90005 showed a gross
weight of 487,760 pounds. Atchison, Topeka and Santa Fe Railway Company (ATSF)
reported that the car had been built in 1958 and that ATSF had rebuilt it in
February 1989.

According to ATSF records, the shipment on ATSF 90005 (see figure 2)
originated on the ATSF in Chanute, Kansas, and after being transported 830 miles to
Chicago, Illinois, was interchanged there with the CSX at the Belt hailway Yard.
ATSF reported that following the interchange, the CSX detained ATSF 90005 to

repair the braking system . CSX replaced five brake shoes before moving the car
about 230 miles to Flint, Michigan, where CSX freight train R-331-22 picked it up to
take it to its final destination in Midiand.

A postaccident inspection of ATSF 90005 revealed that the number 2 axie had
been in contact with the B-ends span bolster at least twice, once on the right and
once on the left side of the span bolster directly above the number 2 axle. The metal
transfers on the left side were unoxidized; the contact on that side centered con the
span bolster about 13 inches in from the 1.2 (second wheel, ieft side) wheel flange.
An 8-inch cone-shuped wear pattern was evident on the ieft side contact point of the
span bolster; metal had extruded onto the leadings edge. The right side of the span
wolster evinced a similar 6-inch conical pattern, and metal transfers were present on
the number 2 axlie beneath the contact point. The span bolster abrasion surface on
thgrd;iggt side and the metal transfers on the axle beneath that abrasion were
oxidized.

>The B-end of a car is the end on which the hand brake is located. If a car has two hand brakes, the
B-end is either the end toward which the body-mounted brake cylinder piston moves in the
application of the brakes or the enid on which the retaining valve is iacated when such a valve is used.
if none of the precading definitions apply, the car owner arbitrarily designates the B-end.

Bin the direction of axle rotation relative to the direction of irain movement at the time of
derailment.




The inboard face of the R1 wheel rim and the outboard face of the L1 wheel
rim displayed continuous cutved abrasion marks around the periphery of the wheel
faces at sporadic intervals. The abiasions varied in width from 1/4t0 7/8 inch. Fart of
the wheel set had been buried in debris, and part had been exposed to smoke from
the chemical fire; the abrasion surfaces were not oxidized.

The car had hanger-type brake heams. The brake shoes on both B-end trucks
had been overriding.” TheR1, L2, R3, and L4 had been overriding the wheel fianges,
the L1, R2, L3, and R4 had been overriding the outside edge of the wheel rims. The
overriding brake shoes were at dia onaﬁy opposite lncations on each truck. The
shoes contacting the wheel flanges had contoured to the flange profile, and some
were worn about 50 percent cross-sectionally through the brake shoe

Part of the R2 wheel flange had warn away continuously arcund the
circumference at the noint of wheel-rail interface. TKe wear angle formed at the
juncture of the tread and flange was sharply defined, and no metal extruded onto
the flange. Wear began near the apex of the wheel flange, extended inward toward
the hub, and ended about 3/8 inch above the tread surface at the tirroat of the
flange. The wear surface face was smooth, and the fracture surface of the interior
wear surface edge was irregular. The interior edge was about 1/16 inch from a
perpendicular at the base of the wheel flange.

The car was configured with block-type side bearings and equipped at each
end with two standard 100-ton, three-piece trucks. (See figure 7.) Load was
transmitted from the primary center plates at each end and distributed through a
span bolster to the truck center plates. This arrangement produced 12 side bearing
clearance locations.t The car was reassembled after the accident and side bearing
clearance dimensions were reconstructed. All parties to the Safety Board's
investigation at the time were invited to participate in the reconstruction; the
Federal Railroad Administration (FRA), CSX, and ATSF elected to participate. Of the
12 locations, 11 had insufficient side bearing clearance. {See table 1.} Rule 47,
section E, part 2 of the Association of American Railroads (AAR) field manual of
interchange rules states that "side bearings raust have 3/16 minimum to 5/16 inch
maximum clearance.”

When ATSF 90005 was rebuilt in February 1989, according to information
provided by ATSF, "it was necessary to place three-sixteenths (3/16) inch to
ane-quarter (1/4) inch shims in the center bow! of the span bolster on the end of the
car that had no side bearing clearance.” ATSF stated that "this was done after the
original record of repairs was completed and, through inadvertence, no

supplemental or amended record was made.” No shims were found during the
investigation and reassembly of the trucks following the accident.

TAn overnding condition exists when the trake shoe applies against the wheel flange or the outside
edge of the wheel rim rather than to the running surface of the wheel rim.

8Six locations on each truck. Side bearings are ioad-bearing components, located either on the truck
nr body bolster, and are arranged to absorb vertical loads created by the car's rocking motion  Side
hearing clearance refers to the space between mating body and truck side hearings on cars that have
conventional side bearing arrangements.
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Figure 7.--Railcar truck assembiy configuration.




Table 1

ATSF 90005 reconstructed side bearing clearances

Location Left1 Left? Left3 Leftd Left 5 Left 6
Measurement? hi32 (174 0 5/32 0 5132
Location Right 1 Ri%h't 2 Right3 Right4 Right5 Righté
Measurement 0 0 1716 1/8 0

‘5( i Following reassembly of ATSF 90005, the wheel sets from the car's four-axle
E lead truck were placed in the derailment marks at the Carter Road crossing. The
N spacing of the axies matched exactly the spacing of the wheel marks cut into the
] timber crossing surface.

Derailed Tank Cars.--All hazardous materials tank cars that derailed, including
the five that were lvaded and the one that was not, were damaged, and all were
s equipped with top and bottom shelf-type couplers. The tank car types invoived
TR wefre“Departmemt of Transportation (DOT) 105, DOT 111, and DOT 112. Damage was
| as follows:

S GATX 57100, DOT 111A100W (6th car), was not equipped with a
head shvield (a suppiemental heavy steel plate on the end(s) of a
P car) or a jacket (a thin outer shell used to contain insulatin
E LY material wrapped around the tank); the underframe and the le
AR side at the B-end were severely dented and scraped, the outer
- 3 leg for the bottom outlet was r\'zissin%‘(krte leg failed at the shear
AL bolts that attached it to the tank), the A-end head was dented
above the center line of the car and the §-end was dented below
‘ the canterline of the car, the A-end sill was broken, one coupier
was disengaged, and one couplar was broken. The trucks were
destroyed.

DUPX 26523, DIOT 112A200W (7th car), was not equipped with
head shields ar a jacket; both ends and the tank shell were
dentid and scraped (the dent in the A-end head was 14 inches
deep and 5 feet in diameter), the A-end sill was bent and
buckled, the A-end coupler was disenganed, the B-end knuckle
was hiroken, and the B-end body bolster was bent. Both trucks
were derailed.

UTLX 647038, DOT 111A100W6 (10th car), was not equipped
with head skields and had a jacket and thermal insulation; the
right side of the tank had a 3-inch by 6-inch hole nesi the B-end
(about 2 inches from the seam), the A-end stub sill was bent
downward and spread open, the jacket had deep dents in both
fnds, ithe jacket was torn near the B-¢nd saddie brackat and at
the middle of the car, burn damage to the jacket was extensive,

YIn fractions of aninch.



the n-end saddle bracket was bent, one coupler was disengaged,
the other coupler was damaged, and both tank heads ware
severely dented. The trucks were destroyed.

ITLX 83841, DOT 105A200W (11th car), was not equipped with a
head shield but did have a jacket. Both stub sitls were damaged,
the B-end sill was broken off and missing beyond the end of the
car, and the A-end sill was bent downward at approximately a
20-degree angle. Almost all of the B-end head above the
centerline of the car was punctured, and the head was severely
dented below the centerline. Fire damage to the jacket was
extensive. Both couplers were broken, and both trucks were
destroyed.

CHVX 288071, DOT 111A100W1 (12th car), was not equipped
with head shields but did have a jacket and thermal insulation;
the B-end tank head had a 10-inch by 14-inch puncture below
the centerline of the car and was dented above and helow the
centerling, the A-end ank head was dented above and below
the centerline of the car, the jacket was dented and scraped near
the sill on the B-end, and the jacket was extensively burned on
the B-end and partially burned on the A-end. Both couplers
were disengaged. The trucks were destroyed.

GATX 68950, DOT 105A500W (14th car), was not equipped with a
head shield but did have a jacket; the A-end safety railing was
bent and the A-end crossover platform was crushed. The A-end
truck was derailed. One coupler was disengaged; tha other
remained coupled to the adjacent car.

Hazardous Materials.--Of the 15 cars in 1he train that contained hazatrdous
matenals (see appendix C), 7 derailed. They included tank cars loaded with styrene
monomer, acrylonitrile, acrylic acid, petroleum naphtha, and a mixture of
chiorosilanes, inciuding trimethylchlorosilane, which was shipped as a flammable
liquid-corrosive not otherwise specified {(NOS); 0 a covered hopper car loaded with
parafermaldehyde, and an empty tank carit that had last contained a flammable
liquid-carrosive NOS.

Three tank cars carrying hazardous materials sustained major structural
damage in the derailment and lost the bulk of their products, which ignited. The
cars were UTLX 647038, the 10th car, which contained acrylic acid; UTLX 83841, the
11th car, which contained trimethylchlorosilane; and CHVX 288071, the 12th car,
which contained petroleum naphtha.

10As defined in 49 CFR 171.8.

AN empty tank car may contain residual amounts of the last product it transported. An empty 7ank
car that tast carried a hazardous material is treated in rail transportation as one that has some
resicdual product; it requires appropriate placarding and handling.
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Styrene and acrylic acid, in addition to their respective hazard classifications as
a flammable itquid and a corrosive material, can polymerize.12 Acrylonitrile, which
has a primary hazard classification as a flammable liquid, is also toxic by inhalation
and a carcinogen. Trimethylchlorosilane is designated a flammable liquid, is a
corrosive, and is difficult to extinguish once ignitei

The materia! safety data sheet (MSDS) for the trimethylchlorosilane mixture
states that fires involving this mixture are difficult to extinguish. It hsts water fog,
foam, and carbon dioxide as extinguishing agents and notes that flooding with
water may be necessary. The MSDS warns that the mixture forms hydrochioric acid
in the presence of water and states that contact with water should be avoided.

The 6th (GATX 57100} and 7th {DUPX 26523) cars were tank cars that contained
styrene monomer and acrylonitriie, respectively. Althouyh both sustained major
structural damage, neither lost sigriificant amourits of product. CSX estimated that 1
gallon of styrene monomer and 1 pint of acrylonitrile were lost.

The 13th car (ACFX 64357) was a covered hopper that contained
paraformaidehyde. The 14th (GATX 68950) was the empty tank car that had last
contained a flammable hquid-corrosive NOS. Neither car sustained significant
superstructure damage or lost any product.

Track Information

General Description --The derailment occurred near mile post (MP) 11.9 on the
Coleman subdivision of the Detroit division. The Coleman subdivision extends
north-south about 20 miles between Saginaw, Michigan, and Midland, Michigan.

The track structure in the accident area comprised & single main track and a single
passing track. The topography of the subdivision was slightly undulating with
nominal grades.

The main track near the initial POD was constructed of 115-pound jointed,
staggered rail connected with 36-inch, 6-hole joint bars that were fully bolted. The
rail was laid new in 1954, The rails rested on 7 3/4- by 13-inch double-shouldered tie
plates and were secured by cut spikes to 8 1/2-foot treated timber cross ties. One
spike each on the field and gauge sides held the rail. Ties numbered 24 per 39-foot
rail section. Longitudinal rai% movement was restrained by hase-applied rail anchors;
8 to 16 anchors per section were applied in a box pattern midway between
staggered rail joints. No evidence indicated appreciable rail movement. The track
was surfaced on crushed rock ballast. Each side of the main track had a 50-foot
ri?ht-of-way. A 10-inch gas pipeline was near the north side of the property line and
a tiber-optic cable was near the south side.

Postaccident Inspection.--The first indication that the first wheel had derailed
was a faint wheel flange mark on the running surface of the rail. The mark, which
began 3/4 inch from the gauge side of the south rail and 21 inches west of the
traulin? ﬁoint switch, extended west 16 feet 6 inches before dropping off the field
side of the rail. At the point whera the wheel dropped off the running surface of the

12A chemical reaction in which a large number of relatively simple molecules combine to form a
chain-like macromolecule. These reactions typically release heat that can lead to self-propagation of
the reaction.
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south rail, a paraliel set of wheel marks began on the tie plates at the gauge side of
the north rail. Wheel maris on the base of the rail, tie plates, and cross ties indicated
thiat only one wheel set was derailed at that point.

After derailing, as evidenced by abrasion marks, the wheel set moved abruptly
about 11 inches south from the hase of the rails, at which point the marks of the
derailed wheei set began to travel parallel with the rails. The east end of the joint
bars bore recent strike marks heginning at this point and extending 1,435 teet until
the derailed wheel set struck the wooden road crossing panels at Carter Road. The
abrasion marks on the cross ties were alternately heavy and light between the wheel
that was derailed to the field side and the wheel that was derailed within the gauge.
Metal fragments were found within the gauge of the rails about 13 inches in from
the narthward abrasion marks. These fragments were apparently in a molten state
when they dropped onto the cross ties and ballast.

Postaccident Survey.--To determine surface conditions after the accident, track
geometry was measured at 15.5-foot intervals 465 feet before and 124 feet after the
POD; base-of-rail levels and track gauge were measured under load;'3 and track
alignment was measured under static conditions. (See appendix D.)

CSX maintainec track in the Coleman subdivision to comply with class 3
standards. Postaccident inspection of the track geometry in the derailment area
disclosed that maximum deviation from zero cross level was 11/16 inch, maximum
track warp was 1 1/16 inches, and maximum deviation in rail profile was 3/4 inch.
Minimum track gauge was 56 3/8 inches; maximum was 57 1/8 inches,

Approaching the POD, the north rail was uniformly out of cross level by 1/4 to
3/8 inch low. This uniformity in cross level was interrupted by a 1 1/16-inch warp at
the heel of the frog (a track structure at the intersection of two running rails) and by
a 13/16-inch warp immediately east of the POD, which was at the point of minimum
track gauge.

The FRA prescribes minimum track safety standards and corresponding
authorized train speeds that vary depending on the class of track. For class 3 track,
the FRA, allows'a 1 3/4-inch deviation from zero cross ievel, 1 3/4-inch difference in
cross level between two points within 62 feet (warp), and 2 1/4-inch deviation in rail
profile when measured at the midordinate of a 62-foot chord. Cross level is the
distance one rail is above or below another. Minimum allowable track gauge is
56 inches; maximum is 57 3/4 inches.

As noted in 49 CFR 213.1 (Track Safety Standards), "a combination of track
conditions, none of which individually amounts to a deviation from the
requirements. . .may require remedial action to provide for safe operations over that
track.” And the AAR Steering Committee has stated: 15

13t oad was applied to the track structure using a four-axle hopper car filled with ballast. The
combined weight of 1 e car and bailast was 131 tons,

14Title 49 CFR 213.

15SAAR publication R-185, "Track Trairs Dynamics To Improve Freight Train Performance,” 2d editien,
p. 4-15.




17

Vertical irregularities in track surface allow vertical
displacements of the truck suspension. This can result in
variations of up to 300 percent in the forces imparted to the rail
from a single wheel within a distance of one rail length. As
speeds increase, the maximum wheel load can reach levels in
excess of twice that of the static wheel load.

Maintenance and Inspection.--CSX authorizes freight trains to operate at 40
mph over track in the Coleman subdivision. To authorize that speed, {SX must
maintain the track to meet the safety standards in 49 CFR Part 213 for class 3 track.
Part 213.233 states:

Class 3 track, main track and sidings [must be inspected].

Weekly, with at least 3 calendar days interval between
inspections; or before use, if the track is used less than once a
week: or twice weekly with at least 1 calendar day interval
between inspections if the track carries passenger trains or more
than 10 million gross tons of traffic during the preceding
calendar year.

Typically, 14 freight trains a week operate over this track. C5X hauled 2.63
million gross tons over it in 1988 and routinely inspected the track once a week. In
the 7 weeks before the derailment, the CSX track inspector made seven routine and
three unscheduled inspections. He performed the latter to look for track
irregularities that might have been brought about by high temperatures. He did not

note any defects on the main track near the deraiiment during these inspections,
gnd no temporary slow orders were in effect on the main track at the time of the
erailment.

An FRA track inspector checked the Coleman subdivision from MP 0.0 to MP
17.5 on July 18, 1989. He found one track defect--missing joint bar boits--on the
main track at MP 3.2, nine clefectsumissin? joint bar bolts, defective ties, and
improper track gauge--on siding tracks, and tour defects--defective ties and missing
joint bar boits--in turnouts. Nine of the defects were within 1 mile of the POD;
however, none were an the main track.

A Michigan Department of Transportation (MDOT) track inspector had checked
the Coleman subdivision from MP 0.1 to MP 17.8 on March 13, 1989, and from MP
0.0 to MP 0.6 @i July 14, 1989.16 During the March inspection, he found defects in
turnouts that included defective ties and improper track gauge at MP 0.1, a lcose
switch point stop at MP 2.1, and a loose switch point stop and less than two bolts per
rail in the heel of the switch point at MP 10.9. One defect--10 consecutive defective
ties at MP 0.3--was reported following the July inspection.

Although Federal regulations do not require that rails be tested for internal
defects on class 3 track, CSX did so annually on the Coleman subdivision, most
recently (before the derailment) on April 14, 1989. During that inspection, Dapco
Industries'? found two defective rails on the main track at MPs 0.5 and 10.9. Both
defnlzactsdwere bolt hole breaks at joint locations, and both defective rails were
replaced.

16VIDOT performs such inspections under a program for the FRA.
17A private rail testing company.




CSX had last operated a track geometry car over this subdivision on June 22,
1989. During that evaluation, a 1 5/8-inch cross level deviation on the north rail was
detected at MP 11.9, which was the POD. CSX records indicate that this irregularity
in track surface was repaired on june 26; they do not show ihat any previous
accidents had occurred at this location. (Title 49 CFR 213.63 allows a 1 3/4-inch
tolerance for class 3 track.)

Method of Operation

General Inforrnation.--Train movements in the Coleman subdivision are
governed by C5X operating rules, timetable instructions, train orders, bulietin
orders, and the wayside signals of a centralized traffic control (CTC) system.
Maximum authorized train speeci over the subdivision is 40 mph.

Before leaving Port Huron, CSX traincrews are required to contact the GTW
dispatcher to obtain the necessary train orders, bulletins, and a clearance form. They
must also contact the CSX dispatcher in Jacksonville, Florida, to obtain those
documents for movement over the CSX Saginaw subdivision between Flint and
saginaw, Michigan, and they have 1o contact the C5X dispatcher in Saginaw for the
same documents tu move over the CSX Coleman subdivision between Saginaw and
Midland, Michigan.

As noted earlier, the crew of train R-331-22 testified that they had complied
with these requirements. CSX and, later, the Safety Board examined the speed tape
from the tead locomotive; the tape indicated that at the time of derailment the train
was traveling 37 mph and that it did not exceed any speed restrictions during the

trip.

The engineer stated that his method of train handling while approaching
Freeland was "power braking,” which is permissible under CSX rules.'s He said the
locomotive was equipped with dynamic brakes but that according to a work report
left on the engine by a previous engineer, they were inoperative. A completed work
report found on the locomotive after the accident listed the dynamic brakes as
inoperative.

Acccrding to the engﬁ%neer, he released the train brakes directly from a first
service reduction (6 psi) as he apJ)roached Freeland. CSX service braking guidelines,
which are in the CSXT Train Handling Rule Book, state:

When operating conditions permit, before makin? a running
e

release, the brake pipe reduction should not be less than 10
ounds and brake pipe exhaust stopped. Then place automatic
rake valve in Release (Running on 24RL) position.

1BA train handling method that involves application of the train's air brakes concurrently with a
locomotive power application.




The AAR's guidelines are similar:19

A final running rel2ase of train brakes should not be made unless
a total reduction of not iess ther 10 pounds has been made. This
procedure will generally avoid stuck brakes.

Regarding the use of locomotive power concurrently with a service air brake
application, the AAR Steering Committee recommends:

When approaching hump, knoll, or hogback terrain with the
throttle in a power mode, a stack-stretched slowdown should be
made employing the aritomatic brake and throttle.

b. Employing automatic brake

{1} Avoid applying the automatic brake, if possible, while the
locomotive is ascending the knoll. A minimum brake pipe
reduction of five to eight psi is made, preferably 'wvhen the head
end has reached the summit of the knoll. Keep the locomotive
brakes released. The throttle is used to maintain a constant
speed as the automatic brake appiication is becoming effective
throughout the train.

(2) Asthe train speed decreases the throttie is reduced one notch
at a time. Additional light brake pipe reductions of two or three
psi are normally made as needed to assure that the total broke
pipe reduction reaches a minimum of 10 psi before releasing the
automatic brake.

(3) When the desired speed is reached the automatic brake is
released. As the brakes are releasing, reduce the throttie in
order to avoid excessive draft forces.

The engineer testified that he blocked the deadman pedal twice, leaving the
control s;tanrg unattended, while train R-331-22 was en route: "| have been on a
medicaliy supervised diet where | have to urinate a lot and there is no other way [to
operate] unless you stop the train every time. Instead of stopping the train | biock
the pedal and urinate."”

Extess Dimensional Load Movements.--The HRSG on the flatcar that
overturned was en route to an electrical powerplant in Midland, Michigan. Chanute
Manufacturing Company in Chanute, Kansas, and Kentobe Manufacturing Company
in Tulsa, Oklahoma, were supplying several types of HRSG modules for a project to
convert the plant from a proposed nuclear facility to a gas-fired, steam-driven
operation. The Midland plant was scheduled to receive 36 modules.

19AAR publication R-185, p. 2-12.
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Because of the size of the modules, representatives of the designer
(Combustion Engineering, inc.), the manufacturer (Chanute Manufacturing
Company), a shipping company (Fluor Daniel, Inc) acting on behalf of the
manufacturer, and ATSF had arranged for a pool of railcars to be made available for
use in shipping the 96 modules. The schedule called for shipments from Chanute to
begin in September 1988 and to continue in November 1988, lanuary 1989, March
1989, and July 1989.

The HRSG module was shipped on ATSF 90005 as an excess dimensional load.
For movement of such loads, the AAR states, in part:20

Shippers must observe . . . ali applicable rules regulating the safe
loading of freight as published herein; and must inspect
shipments to see that they are properly and safely secured and
that all applicable details in Rules 1 to 21 inclusive . . . have been
complied with in all cases, before shipments are tendered to
carrier. . ..

When lading requires flat cars longer than 60 ft. {as it did in the
case of ATSF 90005], the shipper and the originating carrier are
to confer as to additional securement required.

Loads of aimensions and weight which make it necessary to
handle them under restricted speeds must be reported by the
originating carrier to the carriers over whose lines they are to be
transported.

The shipper, the manufacturer, and the ATSF discussed the method of loading
and securement of the modules. ATSF also conferred with the AAR Operations and
Maintenance Department concerning the shipment.

The HRSYG designer provided detailed engineering drawings to the
manufacturer. They contained information on the overal? dimensions of the
module, the location of the center of gravity (cg) of the module, the ¢g of the railcar,
the cg of the module and railcar wher, the module is loaded on the car (referred to
as the combined cg), the weight of the module, placement measurements for
joading the module on the railcar, and the calculated weights of the shipping braces.

The transverse ¢g did not correspond with the geometric centerline of the
module. The maximum width the raiiroads involved would allow was 12 feet
10 inches.2t To adjust the transverse cg to fit within the allowable shipping
envelope, a steel plate ballast counterweight was attached by external truss
arrangement to the lighter side of the moduie. The HRSG designer had previously
determined that 26,700 pounds of ballast was needed to position the combined
transverse cg of the railcar and module over the geometric centerline of the module;

20AAR Operations and Maintenance Department, Mechanical Division, “General Rules Governing the
Loading of Commodities on Open Top Cars,” 1989.

21Railroads determine clearance width by measuring from the centerline of the car to the widest
point on the load and muttiplying that dimension by two. This measurement is based at the top of
the rail (ATR) and is calculated wherever significant changes in width occur,

e
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this point was approximately 4 1/2 inches from the geometric centerline of the
railcar.

According to the manufacturer's loading supervisor, the module was
positioned exactly as specified on the designer's drawing when it was loaded onto a
railcar at Chanute in September 1988. The loading supervisor testified, "When | first
start ioading the cars, | always measure from the rails to the top of the car, all four
corners, and then place the load on it; and if it lays one way or the other, | know |
got to move the load, and then after | get it loaded | will measure the corners
again." He further stated that after the first ioad had been positioned, "it [the
madule]} didn’t set right, it laid over to one side.” He thought but was not certain
that the load leaned toward its ballasted side. The loading supervisor recalled
repositioning it about 2 inches so that the load and car were level with the track. He
said that as a result of the repositioning, the module itself, excluding the truss and
ballast, was geometrically centered on the railcar.

The manufacturet’s vice president stated on August 2, 1989, that his company:

[D]id not load module 1A per drawing 36587-8C-0075 Rev
[which called for chianging the position of the module when
loaded on the railcar to ensure maximum clearance] because on
the first shipment (Aug '88) when loaded per the drawing caused
the car to list toward the ballasted side and the projection of the
ballast retaining bolts caused an over width condition. All units
shipped were loaded with the (centerline between the
24" beams at the centerline of the railcar). Calculations from the
drawings would indicatea 12' 5" + 1" width at the widest point.

After the module was repositioned in September 1988, according to the
loading supervisor, metal "I-beam" blocking was welded to the deck of the raiicar
and the module was bolted to the blocking to prevent it from shifting longitudinally
during transit. The module bolt holes were predrilled during fabrication and were
reportedly in identical locations on similar modules. The btocking, which remained
welded to the car after the module was removed at Midland, was used to position
subsequent modules on that car. The B-end blocking was still attached to the deck
of ATSF 90005 after the accident. Postaccident measurements indicated that the 8R
and 8L bolt hole centers were, respectively, 55 9/16 inches and 55 3/4 inches from the
centerline of ATSF 90005. Bolt hote tolerance was about 1/16 inch.

The vertical cg of each module and the vertical c¢g of individual railcars were
calculated to determine combined vertical cgs. ATSF clearance file HL-25182 listed
the combined vertical c¢g of a module loaded on CR 766088 (an eight-axie, 70-foot,
depressed-center flatcar that has 47-foot, 10-inch truck centers) as 100.363 inches
above top of rail (ATR).22 The combined vertical ¢g of a module loaded on CNW
48003 (an eight-axie, 70-faot, depressed-center flatcar that has 47-foot, 10-inch
trl'uck cer\tfg{s was 101.5 inches ATR. ATSF attached the following notices to the
clearance file:

22The railroad indusiry calculates height using the running surface of the rail as a base line.




CR 766088--1f 15,000 Ibs additional ballast is added at 29.5-inches
ATR -theanc?ross weight would be 481,799 and [vertical] center of
gravity reduced to 98.0-inches ATR or less.

CNW 48003--1f 20,000 Ibs additional ballast is added at
29.5-inches ATR then gross weight would be 494,994 ibs and
[vertical] center of gravity reduced to 98.0-inches ATR or less.

The manufacturer's records indicate that the firm held discussions with Fluor in
August 1988 to determine whether deck ballast (weight applied to the deck of a
railcar) should be added to ATSF 90005. According to the manufacturer, Fluor was
concemed that the car's load limit would be exceeded if deck baliast were applied.
The manufacturer's records show that Fluor advised the firm not to apply deck
bailast, and none was applied.

The combined vertical g, as reported by ATSF, was 97.9 inches ATR, without
deck ballast, for the module that derailed in Freeland. AAR interchange rule 89,
"Conditions Governing Delivery and Acceptance,” states that loaded cars are
acceptable in interchange only if the combined vertical ¢g of car and load does not
exceed 98 inches ATR.

AAR interchange agreements allow railroads to interchange loaded cars that
have a vertical ¢g of 98 inches or more, but individual arrangements must be made
for each such load. €5X ﬁolicy requires "special train service” for loads accepted on
the Detroit division that have a vertical ¢g of 98 inches or more. Other C5X divisions
not involved in this accident allow a vertical cg of 104 inches before special train
service is required. Accarding to CSX, that service can include up to 10 “special cars"

in a train that does not move at more that 40 mph, and speeds must be reduced 10
mph be!%w the maximum on curves. While on ATSF track, ATSF 90005 was restricted
to 45 mph.

inspectionn and Repair Procedures.--Title 49 CFR Part 215, which prescribes
minimum Federal safety standards tor railroad freight cars, states, "Each railroad
that operates railroad freight cars to which this part applies shall designate persons
qualified to inspect railroad freight cars for compliance with this part. . . ."23 When
a designated person is not on duty to inspect freight cars, the same statute specifies
minimum conditions that the cars must be inspected for. (See appendix £.) Both
ATSF and CSX were members of the AAR at the time of the Freeland accident, and
:,mder AAR rules, "Each railroad is responsible for the condition of all cars on its
ine."24

ATSF personnel did a mechanical inspection of the railcars and measured the
loads before accepting them. The same ATSF personnel were responsible for
inspecting excess dimensional loads originating in both Chanute and Tulsa. The
ATSF equipment supervisor testified that he and an ATSF carman typically went to
the loading site, where they recorded the height and width measurements of the
excess dimensional loads and inspected the railcars after they had been loaded.
According to the supervisor, he and the carman independently measured load

2Title 49 CFR 215,41,
2AAR, “Field Manual of the AAR Interchange Rules," Rule 1, 1989.
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height and width and then compared these measurements on site. Any
discrepancies between the dimensions recorded and those on the drawings were
resolved before the supervisor gave final clearance to accept the load for shipment.

The equipment supervisor was not aware of any pretrip mechanical inspection
that railcars received before being placed for loading. He said that mechanical
defects discovered during the inspection after cars are Iuaded are repaired on site.

Three modules had been shipped from Chanute on ATSF 90005 before the
Freeiand accident. ATSF records indicate the equipment supervisor and the same
carman inspected and measured those loads on March 20, May 15, and July 13, 1989,
The extreme width measurements reported for them were 11 feet 6 inches, 12 feet
Oinches, and 11 feet 11 inches, respectively. Modules loaded on other cars were
measured at 12 feet 2 inches (CR 766011, September 16, 1988), 12 feet 3 inches
(PC 766071, January 18, 1989), and 11 feet 11 inches (PC 766071, November 3, 1988).

According to both the equipment supetrvisor, wha testified that he was familiar
with the module's loading dimensions, and the manufacturer, the actual width of a
ballasted module was 11 feet 11 inches. The supervisor said that he could not
esgkain how the module could have been measured at 11 feet 6 inches on March 20,
1989.

Derailment History.--ATSF 90005 had derailed three times in less than a year
before the July 22 deraiiment. The car, which had been loaded with an HRSG
maodule at Chanute on November 4, 1988, derailed and came to rest on its side on
November 22, 1988, on CSX's Mobile division. The combined weight of the ioad and
car was reportedly 518,332 pounds, extreme width was 12 feet 3 inches, Extensive
search by the Safety Board and by CSX revealed no information concerning any

reports, repairs, or inspections that may have been made after this derailment. ATSF
records indicate that the car was not used to transport modules until after ATSF had
completed extensive underframe repairs, including truck reconditioning, in February
1989.

The AAR does not require that shippers of excess dimensional loads be notified
of derailments involving their shipments. Car owners are made aware of a
derailment involving their car when they receive a repair bill from the handling
railroad. Neither Chanute nor Fluor-Daniels received notification of any derailment
involving cars loaded with the modules.

On March 31, 1989, ATSF 90005, which had been loacled with a madule at
Chanute on March 23, 1989, derailed a second time, about 5:45 p.m. in Flint,
Michigan, on CSX's Saginaw subdivision. CSX records state:

Train R32830, with 2 engines, 15 loaded and 20 empty cars
derailed 1 car (ATSF 90005) on main track 1. 6th head car, weight
237 tons. Car remained standing {upright] after derailment. Car
damage $700. Track damage $500. .. .Cause: 799 [FRA code for
"other miscellaneous causes”] . . .Cars had spred restriction of 45
mph per speciai instruction. Train engr. said train was traveling
about 35 miles per hour at time of derailment. . . .Car wheel L-4
climbed ieft/west rail on a right hand 2 degree curve. Car had a
high center of gravity, assumed to be 98. No apparent car
defects. Track notes taken with no defects. . . . ATSF wheels
derailed \.-3, L-4, R-3, R-4. Car is equipped with two set of trucks
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on each end of car, lead wheels of 1st trailing trucks derailed.
Engr had used dynamic braking between GR. Blanc and ATW.
JCT. .. [Special instruction] called for car to be within 5 of [head
end]. Remarks--used [train] D78531 from GR. Blanc to double
rear end over to # 2 main for R32830 o [pick up) with their head
5 cars. Left ATSF90005 and 1 idler on #1 main. This put train
back together with proEer spacing of HW loads. . . .Car to be
placed on RIP wheel dock in a.m. for inspection and repairs.

In the Flint accident, ATSF 90005 traveled about 1,200 feet after derailing. £5X
records indicate that the roller bearin%s were subsequently inspected under
nravisions of AAR rule 36, section A.1.b. That section applies to minor derailments,
defined as "derailed trucks on empty or loaded cars involved in a derailment at a
sreed of not over 10 miles per hour or which have not moved on the ground more
that 200 feet.” Section A.1.a. of rule 36 covers major derailments; it specifies that
“wheel sets must be removed and handled in accordance with the Wheel and Axie
Manual and roller bearings must be removed and disassembiled for inspection and
necessary repairs.”

After the Freeland accident, CSX stated that the wheel sets that derailed on
March 31, 1989, should have been removed from ATSF 90005 and the roller bearings
disassembled under provisions of section A.1.a. before the car was returned to
service. CSX issued instructions to all its mechanical inspection forces and mechanical
supervisors on August 4, 1989, reemphasizing AAR ane! CSX policy for the inspection
of roller bearings involved in derailments. (See appendixF.)

About 10 p.m., April 7, 1989, ATSF 90005 derailed a third time, but did not
overturn, in CSX’s Saginaw, Michigan, yard while moving empty at 1 mph.
According to CSX records:

When pulling five cars out of #8 track, Dean Yard the ATSF
90005 derailed #L1 & R1 wheels. Car was placed on the RIP track
at Dean Yard. This car was derailed 03/31/89 at Maple Road,
Flint, Mich when enroute to Miciand, Mich. Cause for change.
Estimated damage $150.

The records further indicate that one pair of roller bearings on ATSF 90005 was
inspected ?Dt Saginaw on April 10, 1989, under provisions of AAR rule 36,
section A.1.b.

On August 14, 1989, after the Freeland accident, CSX rejected PC 766071, along
with three other loaded depressed-center flatcars, when ATSF offered the four cars
in interchange at Chicago. ATSF mechanical personnel subsequently removed farts
from PC 766071 to repair the other three cars, which departed Chicago for Midland
on August 23, 1989, after an inspection bgy C5X mechanical personnel. They arrived
without incident. On September 7, 1989, span bolsters and trucks were removed
from one of those three cars (CR 766073) and placed under PC 766071. On the same
day, CSX mechanical personnel inspected and approved PC 766071 for interchange.
It departed Chicago for Midland on September 10, 1989.

About 10:12 p.m., September 11, 1989, three cars from CSX train R33610
derailed on the main track in Lansing, Michigan. The traincrew observed that PC
766071 was the first car to deraii, overturning and derailing the empty idler cars
entrained before and after it. PC 766071 was an eight-axle, heavy-capacity,




depressed-center flatcar that was carrying an HRSG module to Midland. C5X records
state:

PC 766071 gross weiﬁht - 504,000 lbys; [vertical] cg 81.24-inches
ATR; extreme width 12 ft 10-inches; Train peed 22 mph
(authorized 25 mph); Derailed #8 wheel {firsti; (978 ft from
point of derailment to point of rest; FRA ciass 2 track;
Toxicological testing performed.

According to CSX, PC 766071 was blocked with empty idier cars at the rear of
thie train involved in the Lansing accident. The conductor was riding in the caboose
when he observed PC 766071 derail. He immediately notified the engineer, who
initiated a full service brake application in an effort to stop the train without
generating additional forces within it. According to the traincrew, the train's speed
was less than 5 mph when PC 76607 1 struck a grade crossing and overturned.

The module remained secured to the car during the accident and subsequent
rerailing. Nothing indicated the load had shifted. Deck ballastzs had been applied in
the depressed center of the car. On the left side, the frame of the module was
exactly over the edge of the car deck at the car's center. On the right side, the frame
was 6 inches outboard from the edge of the deck at the car's center. The extreme
width of the load was 12 feet 6 inches.

PC 766071 was not equipped with constant contact side bearings. The AAR rule

47 requirement of 3/16-inch minimum to 5/16-inch maximum applied to each of the

car's 12 locations for measuring side bearing clearance. Measurements taken after

g:e acgi'dezn)t showed that 10 locations had improper side bearing clearance.
ee table 2.

Table 2

PC 766071 reconstructed side bearing clearances

Location Left1  Left? Left3 Left4 left S Left 6
Measurement 7/16 0 0 3/16 5/16 0

Location Right 1 Right2 Right3 Right4 Right5 Right6
Measurement 0 1764 0 0 1/64 5/32

ATSF, which had also transported HR5G modules over class 3 track, reported no
derailments of flatcars loaded with the HRSGs. Train makeup differed between it
and (SX. The latter required that ATSF 90005, when loaded with the modules,
“precede and follow multi-axle cars . . .with one loaded or empty spacer car not to
exceed 263,000 Ibs. gross weight on rail for weight displacement.’

25Two stacks of plate steal, six sheets in each stack. One stack measured /2 inch by 60 3/4 inches by
96 inches, and the other stack measured 1/2 inch by 60 1/2 inches by 96 inches.




Maetdlical and Pathological Information

General.--The emergency medical service's triage center treated 24 people for
minoi inhalation and exposure injuries as a result of the Freeland accident. No one
waé ad:nitted to a hospital. At 3:55 p.m. on July 22, a local resident drove an
automobile through the police barricade that had been set up near the accident site.
Sheriff's deputies stopped the vehicle after it had traveled 3/4 mile into the smoke
from the burning tank cars. Seven law enforcement officers and the driver were
taken to area hospitals and treated for minor eye irritations and inhaiation injuries.

On July 24, three residents who had previously refused to evacuate reported to
the command poit, complaining of inhalation injuries. They were taken to an area
hospital, ‘reated for minor inhalation injuries, and released.

Toxicolagical Information.--C$X's vice president of train management, the
Detroit division manager, and the superintendent of operations determined within
1 hour after the accident that Federal regulations26 required that the traincrew be
toxicologically tested. CSX directed a trainmaster at the accident site to arrange to
have the traincrew taken to a medical facility for sample collection under FRA
guidelines.

The two trainmasters and ar assistant trainmaster at the accident site said
sorne confusion existed concerning which program required the sample collection.
In addition to the Federal requirement, which is commonly called "FRA" or
"mandaiory” testing, CSX has a program referred to as "agreement” testing, which
provides for the vollection of toxicolegical samples in circumstances that do not
require Federal testing. Both blood and urine must be tested under the FRA

program; only urine has 10 be tested under the agreement prcﬁram, although the

individual providing the urine sample may volunteer to have a blood sample drawn
for testing. The collection containers, container seals, written procedures, and
mailing instructions are assembied into kits for both types of testing. FRA test kits
were to be sent to the Center for Human Toxicology (CHT) in Salt Lake City, Utah.
Agreement test kits were to be sent to CompuChem Laboratories in Chapel Hili,
North Carolina. The two kits differ substantially in size and contents.

The assistant trainmaster took the traincrew by automobile to CSX's Midiand
yard office, where they arrived about 1:30 p.m. He procured agreement test kits and
the paperwork for toxitological sample collection. The assistant trainmaster initially
stated that he did “paperwork in regards to the crew that was on duty at Midland
Yard doing work at the plant” and also "went up to the front where my office is
located to see how my other job was doing." However, he later testified that he
only inquired about the yard job and did not perform any duties that were not
direcily related to the accident. According to the traincrew, the engineer and
conductor were instructed to fill out accident reports at this time and ali three
traincrew members were allowed to make telephone calis to their families and
union representatives. The traincrew was neither sequestered nor kept under
ccf)?stant observation during the approximately 4% minutes they were at the yard
office.

26Title 49 CFR Part 219, Subpart € (Post-Accident Toxicological Testing); administered by the FRA.




The assistant trainmaster next drove the traincrew to the Mid Michigan
Regional Medical Center in Midland far the collection of toxicolegical samples. They
arrived about 2:35 p.m., and a physician in the emergency room examined the
traincrew members. The assistant trainmaster gave agreement test kits to medical
personnel, and two urine samples and a blood sample were collected from each
traincrew member. The assistant trainmaster (who later stated that he did not know
whether blood samples had been drawn) instructed a nurse at the medical center to
forward the samples to the address given in the kit. He then drove the traincrew

back to the Midland yard office, where a trainmaster was to interview them.

The instructions in the agreement test kit specified that the toxicological
samples were t¢ be forwarded by Airborne Express, and the kit included a
preaddressed, prepaid shipping label. When the nurse at the medical center
contacted Airborne Express to arrange for transportation of the samples, she
testified that she was informed that Airborne Express "did not do this service on
weekends, that it required special arrangements to have them pick up the samples
and that they would need directives from the CSX railroad to do this and that they
would not just go ahead and set that up without some further direction.” She then
contacted CSX to determine what to do with the samples.

In conversations with CSX officials during the next hour, the nurse determined
that the wrong test kit hacl been used in the sample collection. She testified that
when she asked one C5X official what he wanted done with the samples, "he initia'ly
said to go ahead ard destroy them. 1 questioned him as to if that is what he really
wanted me to do and he said that he waould check other sources and he would get
back or somebody would get back with me, somebody from C5X, would get hack
with me as to what | was to do with the original samples.”

CSX officials from Jacksonville, Florida, and Detroit, Michigan, contacted the
assistant trainmaster at the Midland yard office. After confirming that the wrong kit
had been used in the sample collection, they instructed him to return the traincrew
to the medical center and have a second set of toxicological samples taken. The
trainmaster, who was at the yard office to interview the traincrew, accompanied the
four men on the return trip. They arrived at the medical center about 6:30 p.m., as
did a lahor union representative for the conductor and brakeman. Medical
personnel, using an FRA test kit, collected a second set of samples (blood and urine)
from each traincrew member about 7 p.m., 14 hours after the crew went on duty
and 7 172 hours after the accident. The labor unicon representative and the assistant
trainrnaster witnessed the collection.

The Jacksonville CSX official, who was rasponsible for toxicological sample
collection, told the assistant trainmaster to ask the medical center to destroy the first
set of sampies after a second set had been collected. The assistant trainmaster made
the request, and the nurse at the medical center testified that she had the original
samples incinerated that evening.

The medical center prepared the second set of samples for shipment and
delivered them to the assistant trainmaster. He was unable to find an air carrier that
would transport the samples from Saginaw that evening bu’ did find a flight
scheduled to depart at 6:30 the next morning. When he relayed this information to
CSX officials, they told him that such a delay was unacceptable. The labor union
representative, who had accompanied the assistant trainmaster from the medical
center, located a flight departing Detroit at 12:30 a.m., July 23, that would accept
the toxicological samples. The assistant trainmaster discussed that flight with CSX




officials, who instructed him to deliver the samples tc Detroit. Accompanied by the
labior union representative, he drove to Detroit and did so.

The trainmaster interviewed the traincrew after they provided the second set
of toxicological samples. During this interview, the brakeman requested that he be
enrolled in CSX's employee assistance program (EAP). He stated that he had used
cocaine while off duty the previous evening. CSX admitted him to an EAP for
substance abuse on July 22,

CHT tested the second set of samples and detected no alcohol in any specimens,
no drugs in the specimens from the engineer and the conductor, 845 ng/mi cocaine
and more than 4,000 ng/mi benzaylecgonine?? in the brakeman's urine specimen,
and 203 ng/ml benzoyiecgonine (but no cocaine) in the brakeman's blood specimen.

A review of the training provided to CSX officers from the Detroit division
showed that the program inciuded instruction in the proper procedures for
toxicological sample collection. The assistant trainmaster and ane other officer who
had not received this training at the time of the accident were provided with it in the
week following the accident; previously trained officers received refresher training.

The FRA stated that destruction of the first set of toxicological samples was
"unnecessary and unfortunate.” CSX said it was the "right thing to do" and that
future toxicological samples will be destroyed if collected under similar
circumstances.

Emergency Response

Notification.--As the locomotive was coming to a StOE after the accident, the

conductor broadcast an emergency radio message to the CSX dispatcher. He
repeated the word "emergency” three times, identified the train, and said that the
train was "on the ground"” {derailed) and on fire.

The CSX dispatcher recorded the time of the emergency radio broadcast as
11:20 a.m. and about 1 minute later notified local emergency services. At 11:25 a.m.
the CSX dispatcher alerted the local C5X trainmaster and assistant trainmaster that
train R-331-22 had declared an erergency. After gathering information on the train
consist, both CSX officers immediately responded to the accident site.

At 11:25 a.m. the Saginaw Cournty Fite Emergency Department received a call
from an unidentitied individual who reported an accident involving a chemical train
at Carter Road. The department activated the siren at the Tittabawassee Fire
Department (TFD) in Freeland and notified the TFD volunteer fire fighters by radio
and pagers at 11:26 a.m. At the same time, a Saginaw County sheriff's unit was
dispatched to the scene. Mutual aid was requestec and received from Thomas
Township Fire Department, Kochville Fire Department, and Tri County Airport Fire
Department. The train engineer reported that emergency personnel were already
responding to the accident scene by the time he got te the highway.

¢7Benzoylecgonine is a principal metabolite of cocaine. The laboratory's upper limit for
benzoylecgonine was 4,000 ng/ml.
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Evacuation.--Although the traincrew had started the evacuation immediately,
the TFD captain-in-command requested more personnel from Saginaw County
Central Dispatch at 11:42 a.m. to help evacuate residents within a 1/2-mile radius of
the accident site. Emergency response personnel had the train consist by then and
knew which chemicals were being transported. However, they could not determine
which chemicals were involved in the intense fire that had ignited after the railcars
overturned. They based the initial evacuation area on the DOT Emergency Response
Guide, which recommends a 1/2-mile evacuation for the chemicals that were
reportedly involved. Estimates of the number of evacuees varied but were generatly
about 1,000. The Red Cross provided shelter. (See figure 8.)

The Saginaw County Sheriff's Department and the Michigan State Police
quickly secured the evacuated area, and only minor inhalation injuries were
reported. Several residents became disgruntled when they could not return to their
homes after the fire and danger of toxic fumes had apparently subsided. Fire
officials allayed much anxiety by announcing that they would not allow residents to
return home until emergency personnel had thoroughly inspected the evacuated
area for toxic substances. Saginaw County officials and the CSX public relations
depgrtment informed the public about significant develonments following the
accident.

Command Post Activities.--At 12:15 p.m. CSX operating officers arrived at the
initial comrmand post, which had been established at the intersection of Carter Road
and highway 47, where the engineer from train R-331-22 was assisting emergency
personnel. The officers had copies of the train consist and distributed them at the
command post. They also advised the captain-in-command that they would arrange
to have the railroad cars that had not derailed pulied away from fire. Those cars
were pulled back about 1:15 p.m.

The command post was maved three times during the first 7 hours after the
accident. The size of the evacuation area was changed five times in Saginaw County
and three times in Midiand County because of weather, wind direction, and the
possibility of a boiling liquid expanding vapor explosion (BLEVE)28 at the accident
site. At 6:25 p.m. the command post was relocated to the Tittabawassee Fire
Station, where it remained until the end of the emergency.

The Midland Count'{ command post was unabie to communicate directly with

saginaw County. A Midland Township fire unit dispatched to the TFD command
post relayed messages via the fire unit's radio to the Midland County command post.
After the accident, officials of both counties met to discuss plans for a
communications link between the counties during emergencies.

Fire Fighting Response.--Hazardous materials teams from Dow Chemical,
shipper of the styrene and the petroleum naphtha; Dow Corning Corporation,
shipper of the trimethylchlorosilane; Rohin and Haas, shipper of the acrylic acid; and
SX were at the accident scene, en route, or on standby within 2 hours after the
deraiiment. After consulting with the chemical manufacturer's representatives at
the accident site, the TFD chief decided during the first hour of the emergency not to

28The term BLEVE refers to the violent therinal rupture of a pressurized vessel that results in the
instantaneous and viclent release of burning gases.
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use extinguishing agents on the fire iminediately. Al! apparatus was then staged,
used to barricade roads, or positioned as sector commands. '

On July 23, following an evaluation and on-site inspection, CSX, the chemical
companties, the TFD chief, and other agencies determined that the
trimethylchlorosilane and acrylic acid were stitl burning. Since a short burn life was
anticipated, the TFD chief decided to allow the burning to continue.

Hazardous materials teams made an early morning evaluation of the fire scene
on Juiy 25 and determined that the trimethy{::hiorosilane continued to burn. The
TFD chief decided to try to extinguish the fire. When sodium bicarbonate was
applied, a reaction occurred that created hydrogen gas, which accumulated
underneath the tank car and suddenly ignited.

Emergency response personnel then abandoned attempts to put out the fire
and decided to try to accelerate the burning of the trimethylchlorasilane.
Acceleration efforts began about 3 p.m., July 25. Debris around the car was
removed, and the burn rate appeared to increase. When air was pumped between
the jacket and the inner tank shell of the car, the burn rate seemed to further
increase. The accelerated burning was allowed to continue through the night.

On the morning of July 26 the trimethylchlorosilane was still burnin?‘ at the
accelerated rate without apcrarent abatement. Options for extinguishing the burn
discussed at that time included removing part of the tank car jacket, dragging the
car away from the other cars to allow more air to circulate around it, and burying the
burning car. The TFD chief was concerned that any action taken not endanger those
persons who had just been allowed to reenter their homes. He decided not to move
the car since that action would necessitate increasing the evacuation area. Part of
the jacket was removed and the burn rate increased but not significantly. At day's
end the trimethylchlorosilane continued to burn at about the same rate as it had in
the morning.

The car was still burning on the morning of July 27. Following extensive
discussion of possible methods to end the emergency, response personnel decided to
continue acceleration efforts. They injected nitrogen into the car to increase
internal pressure and to bring more product to the fire. To estimate how much
longer the trimethylchlorosilane would burn, Dow Corning used nondestructive
testing methods--neutron backscatter technology and thermal imaging--to check
the liquid level in the car. Neither process yielded a definitive answer.

Burning continued on July 28. After emergency response personne! removed
the jacket on the A-end of the car and pumped out about 2,000 gallons of product,
the fire burned out about 1 p.m. Workers then removed the empty
trimethylchlorosilane and acrylic acid cars from the track.

On July 29 CSX began moving the loaded styrene car (GATX 57100) during the
wreck clearing operations. Earlier, a patch had been applied to the bottom outlet,
where a leg had broken off during the derailment; the outlet valve was internal and
had not been damaged. Asthe car was being lifted on the 29th, the tank flexed and
released styrene from the bottom outlet. The car was retumed to the ground and
the release stopped. CSX and Dow Chemical decided that the safest option was to
transload the car before removing it fram the accident scene.




The empty tank car for the styrene arrived about 11:45 a.m., and the
transioading operation was completed at 4:45 1p.m. in the meantime, CSX had
loaded the acrylonitrile car (DUPX 26523) onto a tlatcar and secured it for transport.
The loaded tank car and the loaded flatcar were transported to Midland about
5:25 p.m. The evacuation was lifted at 8:56 p.m. on July 29.

Environmental Monitoring.--CSX monitored for hydro?‘en chloride {HCL)
vapors and for organic vapors {OV) to determine whether any hazardous materials
had migrated from the accident site and where the public could go without risk of
exposure. The monitoring equipment, which had detection limits of 0.5 part per
million (ppm) for HCL and 1.0 ppm for OV, did not detect any HCL or OV at the
perimeter of the evacuation area while the tank cars were burning. HCL vapors were
detected at the accident site and in the downwind plume. Maximum detection
distance from the site at ground level was less than 1/4 mile. Monitoring for OV
ceased when the fire from the acrylic acid car had burned out.

Other Information

Condition of Heavy-Capacity and Special Flatcars.--A July 26, 1989, Safety
Board inspection at Midland of four cars that had carried or were involved in moving
HRSG modules revealed that all four were defective:

CR 766087 {eight-axle, heavy-capacity, depressed-center flatcar):

--Side bearing clearance less than required, 9 of 12
locations.

--Side bearing plate weld broken AL.

--Excessive bolster gib clearance, 10 of 16 locations.

--No hand brake on B-end.

--B-end coupler horn hitting striker.

--B-end coupler shank worn.

--Car ends stenciled incorrectly.

ATSF 90032 (four-axle, 89-foot, FMS, 190,000-pound capacity flatcar):
--Coupler height B-end not within AAR dimensional
standards.
~-Train line support missing A-end.

--Train line dragging A-end.
ATSF 94688 (four-axle, 68-foot, FMS, 230,000-pound capac.ty flatcar):

--Coupler height A-end not within AAR dimensional
standards.

ATSF 94622 (four-axle, 68-foot, FMS, 232,000-pound capacity flatcar):

--A-end hand brake stirrup not locked under shaft.
--No coupler anticreep, A-end.
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Track-Train Dynamics.--The AAR defines track-train dynamics2 as the motion
and forces resulting from the interaction of vehicles coupled inte a train with the
track, under given climatic conditions, train handling, train makeup, qrades,
curvature and operating policies.

According to the AAR Steering Committee for the Track Train Dynamics
Program,30 wheel lift derailments, which are related to the forces present at the
wheel-rail interface, may be associated with track-train dynamics (see figure 9):

The reaction of forces at the wheel-rail interface will de.ermine
the tendency for a wheel to derail. The term commonly used to
identify this reaction is L/V (L over V) [lateral to vertical force]
ratio as shown in {figure 9]). The greater this ratio becomes, the
greater the likelihood of derailment.

FIELD SIDE OF RAIL GAGE SIDE OF RAIL

POINT OF CONTACT

. ON TREAD +-- VERTICAL FORCE “V

~-, LATERAL
FORCE “L"

POINT OF CONTACTY

RESULTANT FORCE wmtmem ON FLANGE

TRACK = 7 RAIL
™ |

TIE PLATE

SOURCE: AAR

Figure 9.--Lateral to vertical force relationship between rail and wheel.

29AAR R-185, p. 1-33.

30An international government-industry research program on track-train dynamics; Train Derailment
Cause Finding, R-522, April 1982.
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Lateral forces are influenced by: centrifugal force, coupler
forces, wheel ceep forces and track geometry input. Vertical
forces are influenced by: vehicle weight, unbalanced elevation in
curves, coupler forces, and track geometry input,

The AAR describes the dynamic forces involved in wheel-rail stability as
follows:3

Longitudinal train forces are transmiited serially through the
train between the coupler pivot points. . . .Because the nauge
face on both the rail and whe~l is sloped, this lateral piessure
produces a tendency for the wneel to lift off of the rail or to
climb the rail. That tendency is usually greatest in the case of the
outer wheel on the leading axle of a truck. . . .Despite the
tendency of the wheel to lift or to dimb the rail in these
circumstarnces. it is normally prevented from doing so by the
vertical loading on the whee!. However, wheel lift or wheel
climb will occur if the LV ratio (the ratio of the lateral load (L) at
the point of contact divided by the vertical load (V) at the point
of contact) becomes sufficiently great.

Coupler forces, as the Steering Committee32 has noted, "are a significant factor
influencing the lateral and vertical ferce reactions that characterize [track-train
dynamics]-related derailments and L/V ratios.” Generally, vertical coupler forces
increase proportionately with weight.

Harmonic roll, as defined in the AAR’s publication on track train dynamics, “is
the side-to-side rocking motion that shifts car weight alternately from one rail to the
other. It can cause. . .derailment due to wheel climb or lift." In the case of
conventional equipment, as the AAR states, harmonic roll usually occurs at speeds of
12 to 18 mph forloaded cars.32

ANALYSIS
General

The evidence indicates that the initial derailment resulted from track-train
dynamics that caused a wheel on ATSF 90005 to lift. ATSF 9000% was a flatcar
carrying an excess dimensional load. Key issues raised by the accident include
maintenance and inspection practices for heavy-capacity freight cars, shipper
notification of accidents involving excess dimensioriul foads, the lack of operable
multifunction event recorders, the lack of head shields on some railcars transporting
hazardous materials, and the lack of well-defined emergency response procedures
for trimethylchlorosilane fires.

The crewmembers of train R-331-22 had been qualified by CSX for their
positions, and crewmember qualifications were not considered a factor in the
accident. However, CSX training and procedures for collection of toxicological

31AAR R-185, p. 3-10,
32AAR R-522, pp. Vi-6 and VI-7.

33AARR-185, pp. 4-15 and 4-16.




samples, surveillance of disabled cafety devices, and crew placement are issues of
concern.

Accident

First Car To Derail.--The curved abrasions around the inboard face of the R1
wheel rim and the outboard face of the L1 wheel rim on ATSF 30005 matched the
abrasion rnarks an the rail joint bars and joint bar bolts, which had been struck only
from the direction ATSF 90005 was moving. No other wheels from R-331-22
displayed similar marks. The condition of the tread surface on ATSF 90005's R1 and
L1 wheels indicated longer contact with the crushed rock track ballast than did any
othiar wheel set from the train. Assignified by the spacing of the marks, a four-axle
truck had made the wheel marks in the wooden planks at Carter Road crossing; ATSF
90005 had the conly four-axle trucks in R-331-22. Therefore, the Safety Board
concludes that the number 1 wheel set from ATSF 900905 was the first to derait.

The Safety Board believes the metal fragments found between the rails from
the initial POD to the road crossing were produced when the B-end span belster
came in contact with the number 2 axle on ATSF 90005 as the axle was rotating. The
L frictional heat generated during this contact was sufficient to melt part of the span
A bolster, and the resulting molten metal dropped between the rails. The abrasion
locations on both the axle and the bolster, as well as the discovery of the meta! S
fragr!nents directly beneath what would have been the point of contact, support this -
conclusiorn. T

%

Wheel Lift.--The derailment marks, which began on the rusning surface of the 4
rail, clearly indicated wheet lift. The first mark was distinct and was not at the -

normal wheel-rail interface position. tn order for a whee! to lift, the vertical forces
hotding it down had 1o be unloaded and lateral forces had to be simultaneously
imposed, causing the axle to move laterally across the rail.

Harmonire, Roll.--The Safety Board believes that as ATSF 90005 passed through
the main track turnout and appreached tie POD, irregularities in track geometry,
such as the track warp at the heel of the frog, combined with the jointed rail,
initiated lateral and vertical forces that caused excessive harmonic rolf movement on T
the car.3@ Harmonic roll transferred the weight of the load from one side of the car E Ty
to the other, unloading vertical forces on diagonally opposite wheels of the same Lo
truck and at diagonally opposite corners of the car. While the vertical forces were -
unloaded, the lateral dynamic forces caused ATSF 90005's lead wheel set to move
from the normal wheel interface position and to lose flange contact with the gauge !
side of the rail head. An indication of harmonic rell movement was the alternately
heavy and light marks on the ¢ross ties and in the ballast that the number 1 wheel set
made after ATSF 90005 initially derailed and before it reached the Carter Road
crossing.

The traincrew had not focused their attention on ATSF 90005 just before the
derailment; consequently, the Safety Board cannot conclusively determine how long
or how severely ATSF 90005 rocked before it derailed. ATSF 90005 was an atypical

JaExcessive lateral rocking of cars, usually at low speeds and associated with jointed rail. The speed
range over which this cyclic phenomenon occurs is determined by factors such as the wheel base,
height of each car's ¢g, and the spring dampening associater with each vehicie's suspension system.
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car, and the harmonic roil was a cychic waenomenon affected by the wheel base, the
high ¢g, and the dampe, :..ig effect of insufficient side biearing clearance on the car's
suspension system.

The Board believes, based on several factors, that harmonic roll did not have to
be sustained or severe to cause an accident with this type of car carrying this type of
ioad. One such factoris the short distance between the track warp at the heel of the
frog and the initial POD at Freeland; another is the statemensts by the traincrew who
observed a similarly loaded car (PC 76607 1) derait and overturn in Lansing. Although
the irregular track conditions near the derailment were within allowable tolerances
for FRA class 3 track and did not greatly affect standard cars with typical ride
characteristics, the combination of conditions may have been sufficient to induce
rocking that lifted and moved the wheels on ATSF 90005 at this location.

All elements in the track structure help absorb the forces transmitted by the car
wheels, and vartical forces are directly propertional to the load under ideal track
conditions on well-lined and -surfaced track When track geometry is irreguiar, the
lead axle of a truck is most severeiy affected; it absorbs the initial impact caused b
track warp and depresses the track structure for the axies that follow. Where frac
irregularities exist, heavy loads may produce excessive bearing, which must be
absorbed br a car's wheels, axles, and suspension systems; by its ability to torque
around its longitudinal and rotational axes; and by the track structure. In this
accident, ATSF 90005's ability to twist was probably diminished by the truss work
that had been fabricated to the car to accommodate the excess dimensional load. As
the Steering Committee has stated,35 "A car body that is stiff in torsion. . .is more
prone to wheel lift than one that is flexible.”

The Safety Board concludes that atypical freight cars, such as ATSF 90005 and
similarly loaded and maintained cars, are more susceptible to harmonic roll and
wheel lift because of their high combined ¢g, which amplifies lateral motion. This
susceptibility is exacerbated by improper side bearing clearance, inadequate
suspension, and inability to absorb torque. Insufficient side bearing clearance
impaired ATSF 90005's ability to dampen lateral motion. In addition, ATSF 90005
was vertically rigid; free trave! in its truck spring system was restricted because of a
load weight approaching the car's limit and less than optimum spring capacity, as
evidenced by the full compression of the truck springs.

Train Craking.--The engineer's train handling method differed from that
recommended by the $teering Commiitee and in CSX guidelines, both of which
prescribe a minimum 10-psi brake pipe reduction to avoid sticking brakes. The
engineer did not make the minimum reduction; therefore, the brakes may not have
been completely released throughout the train at the time of the derairment and
may have contributed to truck slewing probiems, which occur when contact
between the wheel flange and rail head is improper for operating conditions. ATSF
90005's unusual wear on the R2 wheel flange and its overriding hrake shoes on
diagonally opposite corners indicate a truck that is imrroperly slewing. improper
truck slewing induces an angle between the wheel flange and the rail head
comparable to that on curved track while a car is traversing tangent track, effectively
creating curved rail conditions ¢n tangent track and introducirig lateral forces Had

35AAR R-185, p. 4-16,
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the engineer made a minimum 10-psi brake reduction, the derailment micht not
have occurred.

Freight Car inspection

ATSF 83005 had previously derailed three times on the CSX (twice while loaded
with an HRSG module and once while empty). (SX officials should have been
conicerned about the repeated derailment of a car, especially one that was loaded
with a high dollar value shipment. The Safety Board believes that CSX should have
considered the derailment record of this car before placing it in a train consist in
which hazardous raterials were to be carried.

The Safety Board also believes that all carriers should have access to the
complete derailment history of special-use, heavy-capacity flatcars. The Board
therefore urges the FRA to require that carriers report all dereilments involving such
flatcars to the AAR and recommends that the AAR implement and maintain a
reporting system that makes that information available.

In addition to the inspections at Chanute and Chicago, the train's brakeman
inspected ATSF 90005 before it departed Flint on the day of the accident. However,
a CSX carman was on duty at the time, and he, not the brakeman, was designated
under 49 CFR 215.11 to inspect the flatcar for compliance with Federal safety
standards. Only when a designated person is not on duty does 49 CFR 215, Appendix
0, authorize a train crewmember to J»erform the predeparture inspection. Thus, the
inspection at Flint was illegal, and since a designated individuval had, in fact,
inspected the bulk of the freight car pickup involved in the Freeland accident, the
Safety Board believes that C4X allowed an improper inspection procedure to be
performed.

The Safety Board is concerned that 49 CFR 215, Appendix D, only requires
inspection for certain "imminently hazardous conditions,” which do nat include
inadeyuate side bearing clearance. (See appendix E) However, the provisions of
Appendix D did not apply when ATSF 90005 was in Flint because the CSX carman .vas
by law the designated inspector there. The Safety Board ixelieves that if he had
inspected the flatcar at that time, the carman, given his experience, might have
observed that the side bearing clearance was inadequate anct held the car at Flint
until appropriate repairs could be macle.

Curing this investigation, four heavy-capacity flatcars associated with the series
of derailments involving HRSG modules were inspected and major safety deficiencies
were found. The deficiencies included improper side bearing clearance on heavily
loaded cars, improper coupler heights, improper bolster gib cleararices, |pose and
missing safety appliances, train lines dragging below top of rail, and numerous
minor safety deficiencies. Given the condition of the cars, the Safety Board
concludes that they were allowed to continue in service despite repeated, albeit
inadequate, inspections by AT4F and CSX and that they were interchanged for some
time in spite of the safety deticiencies.

The Safetr Board's postaccident inspection of ATSF 90005 indicated insufficient
side bearing clearance at 11 of 12 locations on the car. The condition of the
components used to establish side bearing clearance suggests that inadequate
clearance had been a pre-accident and ongoing condition of ATSF 90005, Neither
ATSF's nor CSX's inspections had resulted in the identification and correction of the




defective condition before the accident, and the Safety Board s, therefore,
concerned about the adeguacy of the inspections being performed.

The Safety Board also found discrepancies in the calculations of the shipping
dimensions. The Safety Board believes that ATSF incorrectly described the shipping
dimensions for HRSG modules that were loaded on ATSF 90005 during inspections at
Chanute, Kanisas, on March 20 and May 15, 1989. Moreover, on March 31, 1989,
after one of the incorrectly measured shipments derailed, CSX performed an
improper roller bearirg inspection and aillowed the car to continue in revenue
service.

in sum, the inadequacy of car inspection at almost every point of car movement
during the shipment of HR5G modules concerns the Safety Board. Heightening that
concern are the reservations recently expressed about the adequacy of freight car
inspections following the investigation of a CSX freight train derailment at Akron,
Ohio, on l'ebruary 2%, 1989. in its report on that accident,36 which resuited in the
refease of hazardous materials and subsequent fire, the Safety Board recommended
that the AAR emphasize the need for car inspectors to check side bearing and gib
clearance during inspections,

Inspection and Oversight of Heavy-Capacity and Special Flatcars

identification of an eauipment defect is the first step in correcting & problem.
The next step is to evaluate the severity of the problem and to determine whether
the equipment can be operated safely until maintenance can be scheduled or
whether it must be immediately withheld from service pending repairs. Whether a
car is empty or loaded, the apparent value of a load, any special arrangements or
authorizations associated with @ movement, and the availability of replacement
equipment are all factors in making such a decision. The Safety Board believes these
factors entered into the decisions of railroad personnel who allowed these
heavy-capacity cars to continue in service while in disrepair. The Board urges the
AAR to establish a procedure among member roads for a complete annual
inspection of heavy-capacity and special flatcars.

Tank Car Performance

Of the six tank cars that derailed, five sustained impact damage to the tank
heads and two of those five had head-end punctures. In the case of the DOT
specification 105A300W tank containing trimethylchlorosilane, almost all of the
head above the top half of the tank head was punctured. The DOT specification
1114100W1 tank containing petroleum naphtha had a 10-inch by 14-inch puncture
in the head below the top half of the tank head. Both tank heads of the DOT
specification 111A100W6 tank containing acrylic acid were severely dented. The
A-end of the DOT specification 112A200W tank car, which contained acrvlonitrife,
also had a 5-foot diameter, 14-inch deep dent in the tank head. The severity ard
extent of the damage to the derailed tank cars shows the vulnerability of the tank
heads to impact damage despite the requirement for top and bottom shelf couplers
on all tank cars transporting hazardous materials.

36Harardous Materials Accident Report--“Derailment of a CSX Transportation Freight Train and Fire
Involving Butane, Akron, Ohio, February 26, 1989" (NTSB/HZM-90/02).
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Because the Salety Bocard does not have the information necessary to
determine the impact forces that these tank cars sustained during the accident, it
cannot conclude with certainty that head shields would have prevented the tank
heads from being punctured. Nonetheless, the performance of these cars can be
contrasted with that of tank cars that did have head shields and were involved in a
comparable derailment. On February 26, 1989, a CSX freight train derailed in Akron,
Ohio, at a speed of almost 44 mph. The accident in Akron resulted in the derailment
of seven DOT specification 112 and two DOT specification 105 tank cars that
contained butane, all of which were equipped with head shieids.

The Safety Board determined, based on its investigation of the Akron accident,
that four of the nine tanic cars sustained strikes to the head shields, including hard
strikes to the top half of the head shields on two tank cars. However, none of these
tanks was breached. A comparison of the damage to the tank heads in the Freeland
and Akron accidents strongly suggests that full head shields would have reduced the
likelihood of tank head puncturesin the Freeland accident.

Current regulations in 49 CFR Part 173 do not require that any of the five
products carriec. in the six derailed tank cars involved in this accident be transported
in DOT specification tank cars equipped with head shields. Nonetheless, except for
petroleum naphtha, all these products pose multiple hazards or have unique
pmgver*ées that can endanger the public if released as a result of a transportation
accident.

Despite these hazards, DOT regulations currently require only that flammable
gases, anhydrous ammaonia, and ethylene oxide be transported in tank cars with
head-puncture protection. Shippers and industry associations, however, recognize

that certain products require rore protection during rail transportation than
existing reqaulatio-ns require. The Chlorine Institute, in its 1988 annual report,
endorsed the addition of half-head shields to “enhance the safety of new and
existing chlorine tank cars."37

The Safety Board has consistently maintained that head shields significantly
improve protection against punctures of the tank head and has recommended that
they be required on tank cars carrying a wider range of hazardous materials. In its
report on the Akron accident, the Board stated that the safety benefits of full tank
car head shield protection were demonstrated even when cars are equipped with
vertical restraint couplers. The Board most recently addressed the need to improve
protection for such cars in a safety study adopted on May 14, 1991.36 As noted in
that study, the DOT is completing a safety analysis to identify hazardous materials
that pose an unacteptable level of risk when released during transportation, and
DOT plans to modify existing regulations to achieve an acceptable level of safety for
each product.

in the meantime, the Satety Board recommended that the Research and Special
Programs Administration, the FRA, the AAR, the Chemical Manufacturers
Association, and the American Petroleum Institute establish a working group to
address immediately the issue of better packaging of products. The Safety Board

37The Chlorine institute is a trade association of chiorine manufacturers, packagers, distributors, and
related companies that promote safely in the manutacture, transport, and use of chlorine.

385afety Study--"Transporting Hazardous Materials by Railzoad” (NT58/55-91/01).




proposed that the group develop a preliminary list of harardous materials that
should be transporied only in tank cars with head-shield protectiorn, thermal
protection, or both; such materials would include those that are highly flammabhle or
toxic, as well as those that pose a long-term health hazard through contamination of
the environment. The Board alse asked that the working group agree to ship the
listed hazardous materials in tank cars that provide adequate protection. The Board
continues 10 support the use of head shields on tanks to prevent the puncture of
heads and the release of the most dangerous hazardous materials.

Operating Procedures

Train Handling.--Since the train did not have an operating dynamic brake, the
engineer's train handling options were litnited. The fact that he artificially blocked
the deadman pedal would have affected neither the standard service nor emergency
functions of the automatic air brake system, but it did eliminate the protection
afforded by this safety device. The Safety Board has serious concern about a train
operating while no one is at the controls, particularly a train carrying hazardous
materials, even if the period of operation is brief. According 1o the traincrew'’s
testimony, the engineer involved in this accident, as well as other engineers,
routinely left the locomotive controls to urinate while trains were moving, and these
engineers, with the tacit approval of the rest of the traincrew, continued to do so
even though they knew the practice violated CSX operating rules.

After the Freeland accident, CSX's Detroit division implemented an extensive
train operations review that focused on traincrew disablement of safety devices.
The division superintendent testified that during the first month of this review CSX
discovered six instances of satety device disablement, two of which involved the
same engineer. According to CSX, the engineers involved were disciplined and
reinstructed concerning pertinent CSX operating rules, and no further instances
were discovered in the followinyg 6 months. The Safety Board has long advocated
vigorous operational efficiency testing programs as a means of promoting safe train
operations. The information derived from them is critical for monitoring rules
compliance and routine performance related to safety enhancement.

Crew Placement.--The General Code of Operating Rules, which has been
adopted by some 38 railroads, requires that, subject to available seating,
crewmembers ride in the contro! compartment of the locemotive and that the
conductor ride in the control compartment when he is on the head end of a train.
CSX operating rules do not require that conductors ride in any particular location on
a train. Nonetheless, the conductor is in charge of the train under CSX rules and is
generally responsible for train operations and tor other train crewmembers.

in the Freeland accident, the conductor was riding on the head end because
switching performed en route had resulted in placement of a hazardous materials
car next to the caboose. FRA regulations preclude anyone from riding in the
caboose in that .ituation. When the conductor moved to the head end, he
positioned himsel, ‘n the second locomotive unit. While the conductor was in that
unit, the engineer epeatedly blocked the deadman pedal and abandoned the
locomotive controls in the lead unit. Had the conductor been riding in the control
compartment of the lead locomotive unit, he would have been better positioned to
determine whether the engineer was adhering to the operating rules and to advise
the engineer if he was not.
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The Safety Board has previously addressed the issue of the need for providing
qualified relief personnel tor locomotive operators. On May 16, 1985, the Board
isswed a letter of recommendation to the FRA, the AAR, the United Transportation
Union, and the Brotherhood of Locomotive Engineers (BLE) that stated:

When the accident data is analyzed purely from 2 safety
standpoint, without regard to union worlc rules or State laws, the
need for more than one qualified train operator in the
locomotive is obvious. Ever on short routes, the locomotive
operator needs relief occasionally. Therefore, the Safety Board
concludes that safe freight train operations under most
condlitions require that at teast two persons should be on the
locomotive. . .and that both persons should be qualified to
nperate the locomotive.

The BLE supported the concept, but both the FRA and the AAR were firmly
opposed to it. The events in this accident again call attention to the ramifications of
not providing for the relief of & locomotive engineer,

Emergency Response

Gengral.--The Safety Board believes the emergency response of the TFD, a
volunteer group, was timely and well organized. The department implemented its
incident command system according to established procedures. Since the accident
occurred on a Saturcay, many TFD members were available to respond to fire calls.
The number of units and personnel that responded from mutual aid fire
departments was adequate. The response by such departments, which volunteered
time and equipment, was not clelayed.

The traincrew's performance during the initiai stage of the emergency
response ‘was commendable. The crew immediately notified the CSX dispatcher
about the accident and had the presence of mind to alert residents to the imminent
danyer, help evacuate the area, and promptly provide emergency responders with
the train profile.

Evacuation.--The assistant fire chief made the appropriate decision early that
an evacuation was necessary. Assisting hirmn at the command post were a train
crewmember and a Dow Corning employee, who was able to identify the chemicals
in the train consist and who gave advice on evacuation distances. The Red Cross
provided adequate shelter.

Although communications between Saginaw and Midland Counties were
inadequate, the Safety Board believes that officials on-scene initiated a timely
evacuation, which they carried out in an organized and efficient manner, and that
the evacuation was appropriate and necessary to protect public safety.

Response to Mazardous IVlaterials Release and Fire--ZSX and the hazardous
materials shippers promptly responded to the accident. Nonetheless, response
teams encountered problerns with UTLX 83841, the tank car containing
trimethylchlorosilane, which burned for 6 days before the fire could be
extinguished. The incident commander énd hazardous materials experts tried
several method; to minimize the danger ‘{rom the burning trimethyichlorosilane.
They initially allowed the fire to burn. After 3 days, they tried 10 put it out by
applying sodium bicarbonate, which failed to extinguish the fire and created a




potentially more hazardous situation by generating and igniting hydrogen gas.
Discussions over the next 2 days about accelerating the burn rate, moving and
burying the tank car, and injecting nitrogen into the car suggest that the response
teams and product experts did not have a reliable method for responding to the
burning trimethylchlorosilane and were unsure of what could or should be done.

Fire fighters extinguished the blaze on July 28 after pumping 2,000 gallons of
trimethylchlorosilane from the burning tank car, effectively removing the "fuel” for
the fire. Aithough Dow Corning's MSDS identified water fog and foam as fire
extinguishing media, it also warned that the trimethylchlorostlane mixture reacts
with water to generate hydrochloric acid vapors. Thus, the application of certain
recommended extinguishing media appeared to contradict the warning about the
mixture's reactivity with water. Water fog and foam were not used, presumably to
avoid generating hydrochloric acid vapors.

At the time of the accident, chlorosilane manutacturers had not conducted
large-scale spill tests to determine effective fire extinguishing or spill containment
techniques. The lack of information about such techniques for a large release of a

]Shlorosilane product quite likely contributed to the difficulty in extinguishing the
ire.

Dow Corning reported that on May 7-14, 1990, chiorosilane manufacturers and
users tested the etfectiveness of foams on spills and fires involving two chlorosilanes,
trichlorosilane and silicon tetrachloride. A principal conclusion, according to Dow
Corning, “was that medium expansion type foams are in general the most effective
in suppressing fires and vapors involving these chlorosilanes. 1t should be borne in
mind, however, that all of these tests involved rectangular, flat pools of liquid and
were conducted under relatively favorable conditions. Other configurations could
present unique and/or additional challenges.”

Although chiorosilane marufacturers have tested the effectiveness of
extinguishing agents under "favorable conditions,” the Safety Board remains
concerned that effective response procedures for emergencies have not yet been
proven and that recommendations in the MSDS for fire extinguishing media conflict
with warnings about the material's reactivity with water. The Board believes that
the Silicon Health Council, Lecause of its role within the chemical industry, can best

coordinate the efforts of chiorosilane manufacturers to develop effective emergency
response -ocedures.

The Safety Board, therefore, urges the Council, with the assistance of Dow
Corning and other chlorosilane manufacturers, to develop such procedures,
including fire fighting procedures, for handling releases of chlorosilanes in
transportation accidents and to provide this information to the National Fire
Protection Association and the DOT. In addition, the Board encourages Dow
Corning to modify its MSDSs for chlorosilanes to include those emergency response
procedures found most effective. Dow should also clarify or correct apparent!

conflicting i~ formation in the MSDSs on the use of water to extinguish fires, as well
as warnings to avoid contact between the product and water.

Toxicological Testing

In the Freeland accident, the traincrew arrived at the hospital to have
toxicological samples collected about 3 hours after the derailment despite the crew's
participation in emergency response activities and a delay by the conductor and




engineer, who prepared accident reports while the assistant trainmaster inquired
about routine duties. Nonetheless, the samples actually analyzed were not obtained
until about 7 1/2 hours after the accident. The Safety Board believes the assistant
trainmaster inadvertently provided "agreement” rather than "FRA" test kits for
sample collection because he did not understand FRA and CSX requirements for
postaccident toxicological testing. In the Board’s opinion, documentation of this
and other delays would help individuals involved in the toxicclogical sample
collection process understand and comply with FRA requirements.

The Safety Board believes that CSX decided to collect a second set of
toxicological samples and have the first set destroyed in an effort to comply with the
strictest possible interpretation of FRA requirements. However, (SX officials did not
first seek advice from the FRA about what that interpretation shouid be. As was
apparent from testimony by the FRA's special counsel for the alcohol and drug
program, the FRA considers toxicological testing a sensitive area that requires
everyone involved in sample collection to act responsibly in order to avoid violating
the Fourth Amendment rights of individuals being tested. The FRA conducted a
comprehensive education program for carriers betore the alcoho! and drug rutes
went into effect. It held regional seminars throughout the country, distributed
instruction manuals, and responded to extensive questioning. Asin the case of other
regulatory requirements, the FR!' wants the carriers to administer this program
based on the published regulations. Nonetheless, in a situation such as the one
following the Freeland accident, in which officials were confused about collection
requirements, the FRA stated that it would have welcomed a request for guidance
and would have provided timely advice.

The first set of samples had not been compromised for purposes of
toxicological analysis. CSX could either have forwarded the sealed samples in an
appropriate shipping container to the FRA-approved laboratory or sent them to a
laboratory to be "portioned out" (split) and then forwarded a sample portion to the
FRA-approved laboratory for analysis. If C5X had sought advice from the FRA, the
two parties may have been able to identify other options. The Safety Board agrees
with the FRA that destruction of the first set of toxicological samples was
"unnecessary and unfortunate." The Board does not support CSX's position that
destruction of that set of samples was appropriate or its position that future
toxicological samples should be destroyed if collected under similar circumstances.
The Safety Board urges CSX to reconsider thase positions and to seek advice from the
FRA hetore any toxicological samples are destroyed in the future.

The brakeman admitted that he had consumed several gin and tonics and had
used about 1 gram of cocaine the night before the accident; he also stated that he
felt "kind of hung over" the next day. Blood and urine specimens taken 7 1/2 hours
after the accident contained cocaine and cocaine metabolite levels sufficient to
support the brakeman's admission. Since the stimulant action of cocaine can lead to
incomnia and since alcohol adversely affects sleep, it is unlikely that the brakeman
slept much the night before the accident and may have been fatigued the foliowing
morning.

The Safety Board believes the brakeman was not fit for duty on the day of the
accident as a result of cocaine and alcohol usage the night before. Aithough the
brakeman's performance was not a factor in the accident, his apparent use of
cocaine is troubling, since someone in his position must be alert, have good
judgment, and be prepared to respond quickly 1o various situations in order to carry
out his duties. Moreover, studies have shown that drug users have an increased




accident rate and thus may not only be susceptible to accidents byt may also
represent a threat to their fellow workers.

The Safety Board expressed concern about timely collection of toxicological
samples in its 1988 study of the impact of alcoho!-di Jg use on railroad safety.39
Collection times in a sample from 46 railroad accidents in 1987 ranged from t 1/2 to

14 hours; the average was 5 1/2 hours. As a result of its study, the Safety Board
recommended on August 9, 1988, that the FRA:

R-88-31

Amend 49 CFR Part 219 to require railroads to collect all
appropriate toxicological samples as soon as practicable and not
more than 4 hours after the triggering event. Written
explanation of the reason(s) for failure to collect samples within

4 hours or not at all must be submitted to the Federal Railroad
Administration.

On March 10, 1989, the FRA responded to Safety Recommendation R-88-31,
stating that it disagreed with the need to set a time limit for collection of
toxicological samples. The Safety Board has placed Safety Recommendation R-88-31
in an "Open--Unacceptable Action” status. The Board believes that the FRA's
willingness to tolerate delays of many hours in sample collection weakens the
effectiveness of the alcohol and drug testing rules and that it undermines efforts to

determine whether alcohot and drug use hy railroad employees in safety-sensitive
positions is a human performance factor in accidents.

Delays in sample collection serivusly limit the ability to identify and quantify
drugs that are rapidly metabolized. These drugs include, depending on the extent
of the delay, cocaine, the psychoactive component of marihuana, and alcohol.

Delays in sample collection also increase the difficulty and uncertainty
determining whether an individual was impai e ti '

The Independent Safety Board Act Amendments of 1990 (Public Law 101-641)

recognize the importance of timely collection of samples for toxicological testing.
Section 5 of the law states in part;

When the Department of Transportation, including any of its
agencies, conducts postaccident or postincident testing of an
employee of the Department, specimen collection shall be
accomplished as soon as practicable after the accident or
incident, and the Department shall endeavor when feasible to

complete such collection within four hours after the accident or
incident.

ISafety Study--"Alcohol/Drug Use and Its Impact on Railroad Safety" (NTSB/SS-88/04).




Public Law 101-641 also requires that agency heads in DOT report to the Office of

the Secretary the amount of time required to complete specimen collection related
to a toxicological test.

The Board believes that since Congress has passed legislation requiring timely
collection of toxicological specimens from DOT emplayees, the Department should

establish similar provisions for the transportation industry, as called for in Safety
Recommendation R-88-31.

Event Recorders

Train R-331-22 was not equipped with a functioning multi-event recorder.
Consequently, train handling information was largely derived from what the
traincrew related. Recorded train speed was of limited usefulness since the manner
in which the train was controlled in this accident was more important than speed.
Vital information, such as quantified braking, throttle manipulation, and the
chronological relationship between power-to-braking and braking-to-power, was

not available. The Safety Board concludes that the absence of event recorder data
hindered this investigation.

Section 10 of the Raif Safety Improvement Act of 19884 directs the Secretary of
Transportation to:

Issue such rules, regulations, standards, and orders as may he

necessary to enhance safety by requiring trains to be equipped
with event recorders.

The Safety Board's position regarding mandatory use of event recorders in the
railroad industry has been well docurented.41 in 1989, following its investigation of
a head-on collision between two freight trains in Altoona, lowa, the Board issued
the following safety recommendation to the FRA:

R-89-50

Expedite the rulemaking requiring the use of event recorders in
the railroad industry.

The Safety Board subsequently reiterated this safety recommendation to the FRA,
which has indicated that it expects to publish by mid-1991 a notice of proposed
rulemaking that would require the use of event recerders by the railroad industry.

Safety Recommendation R-89-50 has been classified "Open--Acceptable Action”
pending publication of a final rule.

WPablic Law 100-347, June 22, 1988.

415ee, for example, Railroad Accident Report--"Head-on Collision between lowa Interstate Railroad
Extra 470 West and Extra 406 East With the Release of Hazardous Materials, near Altoona, lowa, July
30, 1988" (NTSB/RAR-89/04); Railroad Accident Report--"Derailment of Southern Pacific
Transportation Company Freight Train on May 12, 1989 and Subsequent Rupture of Cainev Pipeline
on May 25, 1989 San Bernardino, California" (NTSB/RAR-90/02); and Railroad Accident

Report--"Derailment of a CSX Transportation Freight Train and Fire Involving Butane, Akron, Ohin,
February 26, 1909" (NTSB/H2ZM-90/02).
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CONCLUSIONS

Findings

1.

10.

11.

12.

13.

14.

ATSF 90005 derailed due to R1 wheel lift on the leading axle and was the first
car from CSX train R-331-22 to derail.

Track-induced cdynamics, aggravated by ATSF 90C05's high center of gravity,
initiated the harmonic roll action that caused the wheel lift on ATSF 30005.

ATSF 90005 was unable to dampen these dynamic forces because of improper
side bearing clearance and increased torsional resistance resulting from the
truss work used to attach the load to the car.

The engineer's improper braking procedure may have contributed to the
harmonic roll and truck slewing that resulted in the wheel lift on ATSF 9G005.

Track conditions, combined with improper train handling, resulted in vertical
displacements of the truck suspension, which could not properly respond
because of the inadequate side bearing clearance of ATSF 90005.

ATSF had not adequately maintained or inspected ATSF 90005 when the car
was made available for revenue service.

CSX did not adequately inspect ATSF 90005 when the car vras received in
interchange.

CSX did not consider the derailment record of ATSF 90005 before placing itin a
train consist carrying hazardous materials.

No central clearinghouse exists for critical information about derailments
involving special-use cars and excess dimensional ioads.

The major safety deficiencies identified on heavy-capacity and special flatcars
during the investigation could have been discovered earlier if the AAR had had
a requirement for an appropriate periodic.inspection of such cars.

The engineer's nullification of the deadman pedal, which eliminated the
protection afforded by that safety device, underscores the need to position
freight train conductors in the control compartment of the lead locomotive
unit.

Head-shield protection on tank cars involved in this accident would have
reduced the likelihood of head punctures.

The emergency response to this accident was timely and well organized. The
duration and extent of the evacuation were necessary and appropriate.

Efforts to extinguish the fire involving the trimethylchlorosilane tank car were
prolonged because effective fire fighting methods for large releases of

L2

chlorosilanes had not been identified.




The first set of toxicological samples was inappropriately and unnecessarily
destroyed because of confusion on tha gart of CSX personnel concerning
specimen collection requirements and because CSX officials improperly
understood Federal requirements and did not seek advice from the FRA.

16. Thelack of a functioning event recorder hindered this investigation and made
accident reconstruction more difficult.

Probable Cause

The National Transportation Safety Board determines that the probable cause
of this accident was inadequate car inspection by ATSF and CSX that, combined with
other factors, including track conditions and train handling, resulted in wheel lift
and the subsequent derailment of ATSF 90005. Contributing to the severity of the
accident were the release of hazardous materials from tank cars that were not
equipped with head-shield protection and the lack of effective fire fighting
techniques for responding to large trimethyichlorosilane fires.

RECOMMENDATIONS

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

--t0 the Federai Railroad Administration:

Require that carriers inspect special-use rail equipment, such ag
heavy-capacity flatcars, before those cars are offered for service
and thereafter at a frequency to he determined by the Federal
Railroad Administration. (Class I, Priority Action) (R-91-51)

Require that carriers immediately notify the shipper and car
owner about a derailment involving a special-use, heavy-capacity
flatcar. (Class li, Priority Action) (R-91-52)

Require that carriers report derailments involving special-use,
heav%-capacity flatcars to the Association of American Railroads,
which will maintain a record of the derailment history of all such
cars. (Class il, Priority Action) (R-91-53)

Determine, using owners' records of derailments for special-use,

heavy-capacity flatcars under load, whether handling of such

equipment should be restricted in trains that include tank cars or

hopper cars transporting hazardous materials and cars carrying

sghipsm)ents of class A and B explosives. (Class ll, Priority Action) (R-
1-54

--t0 the Association of American Railroads:

Urge your members to perform a complete inspection of
heavy-capacity and special-use flatcars before offering them for
revenue service. This inspection should include documentation
that the subject cars comply with all existing requitements in the
Field Manual of the AAR Interchange Rules. (Class 1l, Priority
Action) {R-91-55)
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Implement and maintain a reporting system that includes the
derailment history of special-use, heavy-capacity flatcars as
reported by carriers. (Class li, Priority Action) (R-91-56)

--to the Silicon Health Council:

Determine, with the assistance of Dow Corning and other
chlorosilane manufacturers, the most effective emergency
response procedures for handling transportation accidents
involving the release of chlorosilanes, including accidents
involving fires, and provide this information to the National Fire
Protection Association and the U.S. Department of
Transportation. (Classil, Priority Action) {i-91-1)

--to Dow Corning Corporation:

Develop, in conjunction with the Silicon Health Council, effective
emergency response procedures, including the best fire fighting
procedures, for handling releases of chlorosilanes in
transportation accidents. (Class il, Priority Action) (R-91-57)

Modify the Material Safety Data Sheets for chlorosilanes to
include the most effective emergency response procedures and
to clarify or correct any conflicting information regarding the use
of water to extinguish fires and warnings to avoid contact

between the product and water. (Class Il, Priority Action)
(R-91-58)

--t0 CSX Transportation Corporation:

Perform a complete inspection of heavy-capacity and special
flatcars accepted in interchange. This inspection should include
documentation that the subject car complies with all existing

requirements in the Field Manual of the AAR Interchange Rules.
{Class I, Priority Action) (R-91-59)

Until the Federal Railroad Administration establishes a reporting
system, immediately notify the shipper and car owner about a

erailment involving a special-use, heavy-capacity flatcar. (Class
H, Priority Action) (R-91-60)

Issue operating rules that require freight train conductors to ride
in the controlling compartment of the tocomotive. (Class I,
Priority Action) (R-91-61)

Provide annual training on proper procedures for coliecting
toxicological samples for C5X officers who may be involved in
collecting such samples. {Class I, Friority Action) (R-91-62)
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--t0 the Atchison, Topeka and Santa Fe Railway Company:

t f Perform a complete inspecticn of special-use and heavy-capacity
3 % flatcars before offering them for revenue service. This inspection
should include documentation that the subject car complies with
all existing requirements in the Field Manual of the AAR
Interchange Rules. (Class |l, Priority Action) (R-91-63)

g ik T

Until the Federal Railroad Administration establishes a reporting
system, immediately notify the shipper and car owner about 2

erailment involving & special-use, heavy-capacity flatcar. (Class
(1, Priority Action) (R-91-64)

As a result of its investigation of this accident, the Safety Board also reiterates
the following safety recommendation:

--to the Federal Railroad Administration:
R-89-50

Expedite the rulemaking requiring the use of event recorders in
the railroad industry.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  James L. Kolstad
Chairman

" 5/ Susan M. Coughlin
" Vice Chairman

s/ Jlohn K lLauber
Member

/s/  Christopher A. Hart
Member

John A. Hammerschmidt, Member, did not participate.

July 23, 1991

Susan M. Coughlin, Vice Chairman, filed the following concurring statement:

I am concurring with the accident report, the probable cause,
and the recommendations, as revised, but wish to be on record
that this accident presents an opportunity for the Safety Board
to publicly adopt a position favorin% random drug and alcohol
testing in the railroad industry. The Safety Board approved
language in the report that “. . .the brakeman aboard this train
was not fit on the day of the accident as a result of cocaine and
alcohol usage the previous night.” Although it is recognized
that the brakeman's performance was not causal in the



accident, it is troubling that such ar individual, who had an

important responsibility for verifying the reliability and

integrity of the train’s braking systems, could report for dut

and have the fact that he was unfit for duty go undetected.

With regard to his drug use, apparently pre-employment,

reasonable suspicion, and for cause testing faited, in this case,

to identify an individual with an abuse problem. So subtle are

the visual cues that indicate drug abuse, even supervisors and

F fellow employees who may have observed the brakeman on

the morning of the accident apparently took no exception to
b his appearance or behavior.

Random testing, while by no means a panacea, provides yet
another hurdle that an individual bent on illegal drug or
improper alcohol use must clear. By virtue of its random
nature, it provides a strong incentive for the nonaddicted or
“casual” user to refrain from use. In afl probability random
testing eventually would have identified th=2 brakeman’s drug
use since the levels of cocaine detected in his postaccident
toxicological specimens, coupled with the brakeman’s own
statements, suggest that he was not a novice or first-time user.
While some may argue that random drug testing, and the
deterrent value it suggests, might not have been sufficient to
/ deter the brakeman in this instance, it certainly is, in iy view, a
valuable, additional preventative measure designed to keep
ilegal drugs and abuse of alcoho! out of the railroad
workplace.

I would have liked to see the Board amend the report on page
43 to include, following the last line: The Safety Board believes
that the mandatory, random drug testing programs now in
1 place on the major railroads will complement existing
2 employee assistance Jarograms, peer intervention programs
such as Operation Redblock, pre-employment drug and alcohol
screening, and other forms of testing designed to detect
individuals troubled by alcoho! and drug abuse and, more
importantly, remove them from safety-sensitive positions until
such time as their abuse problems no longer pose a threat to
themselves, their fellow workers or the public. Additionally,
random tests for alcohol, the most common drug of abuse in
this country, should be added to the government-mandated
random testing programs now in place throughout the railroad
industry.

fs/  Susan M. Coughlin
Vice Chairman
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APPENDIXES
APPENDIX A
INVESTIGATION

Investigation

The National Transportation Safety Roard was notified of the accident at 3:40
p.m., eastern daylight time, on July 22, 1989, and immediately dispatched an
Investigator-in-charge, an emergency response group chairman, and a hazardous
materials group chairman from Washington, D.C., as well as an engineering group
chairman from Ft. Worth, Texas, a mechanical factors group chairman from Denver,
Colorado, and an operations group chairman from Chicago, Illinois. Human
periormance and event recorder groups, headed by group chairmen from

Washington, D.C., were formed later. Member James E. Burnett, Jr., arrived at the
accident site on July 24, 1989,

Hearing/Deposition

The Safety Board convened a 3-day public hearing at Saginaw, Michigan, on
QOctober 17, 1989, as part of its investigation. Parties to the hearing included the
Federal Railroad Administration, Atchison, Toneka and Santa Fe Railway Company,
CSX Transportation, Inc., Chanute Manufacturing Company, the United
Transportation Union, the Brotherhood of Locomotive Engineers, and the

Brotherhood of Railway Carmen. Testimony was taken from 21 witnesses, and 33
exhibits were entered into the record.




APPENDIX B
PERSONNEL INFORMATION

Locomotive Engineer

lames E. Willert, 36, was employed by the Chesapeake and Ohio Railway
Company (C&O0) as a locomotive fireman on August 4, 1971. The C&Q later merged
to become part of CSX. He was qualified as a hostler on September 26, 1972, and
was promoted to locomotive engineer on November 1, 1974, His most recent
operating rules qualification prior to the accident was on March 5, 1989.

Conductor

Clyde G. Gable, 49, was employed by the C&0 as locomotive fireman on
January 9, 1964. He was furloughed from that position in May 1964 owing to a labor
agfeement concerning firemen. He was reinstated as a switchman on August 20,
1964, and was promoted to conductor on November 7, 1966. His most recent
operating rules qualification prior to the aucident was on May 15, 1988,

Brakeman

Lioyd W. Sonnenberg, 45, was employed by the C80 as a brakeman on July 2,
1964. He resigned to attend college on September 3, 1964, and was reemployed as a
brakeman on January 13, 1965. He was promoted to conductor on January 1, 1974,

Hiss8 most recent operating ruies qualification prior to the accident was on April 19,
1986.
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APPENDIX €

COMMODITY LISTING FOR TRAIN R-331-22

GATY% 57100

DUPX 26523

UTLX 647038

UTLX 83841

CHVX 28807)

ACFX 64357

GATX 68950

DOWX 3510

DOWX 4113

RUSY 3112

GLNX 3613

DOWX 5969

DOVX 6228

DOWX 8065

PRCX 24000

DOT Car Type

Tank Car
111A1000

TankCar
112A200W

Tank Car
111A100U8

Tank Car
105A300%

Tank Car
1LEALI00W

Covered Hopper

Tank Car
105A5008

Teank Car
105A300W

Tenk Car
105A300VW

Tank Car
111A100W3

Tank Car
131AL00W)

Tank Car
FL1AI00W)

Tattk Car
111A1000]

Tank Car
105A500W

Tank Car
111A100W)

Chemical/
SFipp!ng Name

Styrene, Monomer
Acrylonftrile
Acrylic Acid
Flanmahle Liquid
Certonive, n.0.8
Petraleum Naphtha
Paraforanldehyde

Flazmable Liquid,
Corroafive n.o.s

Ethyl Chloride

Ethyl Chloride

Petroleum Naphtha

Acrylonftrile

Sodium Hydroxide

Sodiuvm Hydroxide

Chlorine

Styrene Monomer

DOT Hazard Class

Flsamable lLiquid

Plasmable Ligquid

Corvosive material

Flanmable Liquld

Coxbustible Liguid

ORHA~A

Flamos®hls 1iquid

Flemoable liquid

Flamasable 1iquid

Combustible Ligquid

Flamsable Liquid

Corrosive Matarial

Corronive Material

Non FPlasmable Gas

¥lammadle 1iquid
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APPENDIXE

TITLE 49 CFR, PARY 215, APPENDIX D

fodiral Railroud Administration, DOY

208,117 Defective rollsr bearing adaptier,
{A) Cracked or broken.
(8) Not in: design position,
(C) Womn ¢xcessively as shown on Pigure 1
in relief portion.
215.11% Defective Ireight car trucks.
(AX1) Side frame or bolstor broken;
{2) Cracked %" or more in transverse -
rection on tension member:
(3) Cracked 1" or more in transverse dirsc-
tion on tanston member,
(B) Has ineffective anubbing devices.
(CX1) Missing or broker side bearing:
(3) Slde bearing in contact except by

design;
(3} Excesaive alde bearing clearance at one
end of car;
{4) Excessive side bearing clearance on op-
posite sides at diagonal ends of car.
(DX1) Has truck springs that will not
maintain travel or load:
(¥ §) l'll‘ruck springs that are com g resied
solld;
(3) Has two springs broken in a cluster:
(1) Has three or more springs broken.
{E) Truck bolster and cexter plate intar-
ference preventing rotation.
(F)} Has broken beam shelf supporits woin
80 that shelf will not suppor: besm.
215.121 Defective ¢ar body.
(A) Improper clearance—less than 24"
from top of rail.
(B Center sill ia:
(1) Broken;
{1) Cracked more than 6"
{3) Bent or buckled more than 2%" In any
8:-1oot lengih.
{C) Caupler carrier Ln:
(1) Broken;
(2} Missing:
(3} Non-resillent when used with coupler
with F head.
(D) Cur door not equipped with oparative
safeiy hangers.
(&) If center plate:
(1) Any portlon missing;
(2) Broken or cracked as defined In this

part.
(F) Broken side silly, crossbars or body
bolste

rl
218,123 Defective couplers.

(A) Coupler shank bent.

(B} Coupler cracked in highly siressed
aréa of head and shank.

() Coupler knuckle broken.

(D) Coupler knuckle pin or knuckl¢ throw:

(1} Missing:

{1) Inoperstive.

() Coupler retainer pin lock:

(1) Missinsy:

(2} Broken.

{PX1) Coupler locklift & inoparative;

(2) No anti-creep protection;

(3) Coupler lock fs (1) missing, (i1} inoper-
Ative, (lil) bent, (iv) cracked or (v)
broken,

15.128 Defective uncoapling devios.

ol

Pt 215, App. D

(A) Mouling on ourve.
(B) Unintentional uscoupling,
215.127 Defective draft arrsngement.
(A) Draft gear Inoperative.
{B) Broken yoks.
{C) End of car cushloniag unit:
(1) Leaking:
(3) Inoperative,
(D) Vertical coupder pin retainer plute:
(1) Missing;
(2) Has missing fastener,
() Draft key or key retainer:
(1) Inoperative:
{2) Mixzing.
{F) Foliower plate raissing or brok«n.
213.129 ' Defcctive cushioning device tinless
effectively immolilized,
(A) Broken.
(B) Inoperative.
(C) Missing parts.
216,203 Operating s resiricted car, wxespt
under conditions approved by PFRA.

Stenciling

213,301 Fallure to stencll car number and
bullt date on freight car a3 required,
215.303 PFallure to stencll restricted car as

required,
215,306 Falivre to stencl) maintenance-oi-
way equipraent as required.

APPENDIX D 10 PaRT 215--PrE.
DEPARTURE INBPECTION PROCEDURE

At each location where a freight car is
placed in a train and a person designated
under § 218.11 Is not on duty for the pur-
post of inspecting freight cars, the freight
car ghal), as & minimum, be inspected for
the imminently hazardous conditions lsted
below that arv likely to caus® an sccidient or
casually before the train arrives at ita dests.
nation, ‘These conditions are resdily discov-
trable by a train crew member in the course
of & customary lspection,

1. Car body:

{a) Leaning or listing to side.

(b) Bagging downward.

(¢) Positioned improperly on truck.

(d) Object ciragging below.

(e) Object axtending from aide.

(f) Door lrsecurely attached.

(s} Broken or missing safety appliance,

(3) Lading leaking from a placarded hae-
ardous material car,

3. Insecure coupling.

3. Overheated whee! or journal.

4. Broken or extensively cracked wheel.

5. Brake that falls to release.

6. Any other spparent safety hazard likely
Lo cause an accident or casualty before the
train arrives at its destination.

{48 ¥R 26711, Apr. 21, 1080)
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APPENDIX F
CSX ROLLER BEARING INSPECTION POLICY

-ADM~ #he LIZXOOG OILIXL2XL S BRI a4y

AULGUST 4, 198% .01
FILE
TO: CEXT-EQUIFMENT LOCATIONS
MECHANICAL SUHFERINTENDENTS
GENERAL CAR INSPECTORS
FROM: P, J. RODERTOUE
SURJECT. INSFECTION OF ROLLER BEARINGS INVOLVED IN DERAILMENTS
THY PRACTICE OF MAKING A *VISJAL INSFECTION® OF ROLLER BEARINGS INWILVED I 4
MAJCKE DERAILMENT IS NOT IN COMFLIANCE WITH CSMT-EGUIFMENT UNIT POLICY NOR THL
AdR INTERCHANGE RULED.

17 15 IMPERATIVE THAT STRICK COMPLIANCE 70 THE REGUIREMENTS OF AAK INTERCHANGE
FUCE 36 At., SHOWN RELDW AND ON FAGE 184 OF THE FIELD MANUAL., B ADMIREY 0.

AAR TNTERCHANGE RULE 3é . 1. DERATLMENT

Ao MAJOE DERATLMENT. WHEEL SET MUST BE REMOVED AND HANDLEL IN ACCORDANCE W1
THE WHEEL AND AXLE MaNUal AND ROLLER BEARINGS MUST BE REMUOVED AND
DISASTEMELED FOR INZEFECTIOM AND NECEISARY RERAIRE.

B, rmiYedr DERATLMENT . DERATLED TRUCKS ON EMETY OF LOGDED CaRL INVILVED IN 4
DERATLMENT a7 & SFEED GF MUY OVER 40 MILES PER HOUR Ok WHICH =l AT MOV
O THE GROUHT MIRE THAN 200 FEET., INSPECT BEARINGS A FOLE

1. REMOVE WHEEL SET.

2o BEARINLE mdET BE SUFFICIENTLY CLEAN 1O FeRmMIT ADEQUATLE INSSECTION OF ALL
EXTERIOR FARTS.

3. CARESULLY INSFECT THE OJTER CUF FOR CR&CKS OR BREAKSD.

4. TNSFECT FOK LOOSE OR DAMaGED FRONT AND REakR JEnLS.

5. INSI®R0T FOR CRACDKED OR BROKEN ENI CAFS. MISSING OR LOINE END ChP STREWD.

&, INSFELT FOR {LO0SE RACKING RTINGS.

7o INSFECT REARING 1N ACCORDANCE WITHE THE GUIDELINEY IM SECTION A.Z.

g, CHECK FOR FONT AXLE Th ACCORDANCE WIHT RULE 43,E.4.

P00IF THESE CHESKS ARE SATLISFACTORY, CONTINUE WHEEL SETE IN SERVICE.

CTHERWISE . ThE EEARINGS MUST BT REMOVED, DISASSEMELED AND INSFECIHLD
FOR DaMAGE,

C. CARS ARRIVING HOME SHOFS, INCLUDING FRIVATE LiNE AND CONTRACT SHOPD, WY THIW
RECORD OF ROLLER KEARING INSFECTION BEING FERFORHED, WHEEL SET HMUST kb
REMOVED AND ROLLER BEARIMNGS DISSEMELED FOR INSFECTYON FER FARAGRAFH A,

AROVE .

A COFY OF THIS LETTER IS 70 BE GIVEN TO ALL EMFLOYEES INVOLVED IN FREIGHT CAR
INSFECTION ANI REFAIR RY THEIR IMMEDIATE SUFERVISOR. THE SUPERVISOR IS TO
ASSURE THAT THE EWFLOYEER FULLY UNDERSTANDS aND COMPLIES WITH THIS RULE.

COMFLIANCE IS ARSOLUTELY MANDATORY.
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