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About. 3:15 p.m. wnountain daylight tiwe on August §, 1988, westbound
National Railroad Passinger Corporation (Amtrak) train 7, The Ewpire Builder,
dertiled near Saco, Montana, while operating on the Burlington Rortharn (BN)
Railroud. Five passengers and 1 Amtrak service crewmombar received serious

injuries; 87 passengers and 13 Amirak service crewnembers recefved minor
injuries. The estimated damage was 32,778,000,

e major safety issues in this accident include:

0 BN's inspection and maintenance practices of continucus
welded rail (CWR),

the adequacy of BN’s practices for placing slow orders om
CHR, and

0 the crashworthiness of railroad passenger car equipment.

The Nailonal Transportation Sufety Board determines that the probable
cause of the accident wes Burlington Northern’s inadequate track inspection
and maintenance procedures, which resulted in a thermally induced Yatera)
shift of the tvack structure in fromt of Amtrak train 7, and Burlington
Northern’s failure fo impose a slow order on the disturbed sectien of track.

Recommendations on these safety issues were addressed to BN, Amtrak,
and to each host railroad Amtrak operates aver, Safety Recommendation
R-88-31 was reltaerated to the Federal Railvoad Administration.
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HATIOHAL TEANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

RAILROAD AGUIDENY REFORY
DERATLMENT OF
HAT IONAL R‘AILI&MM@;&S?R&E& CORPORATION
ON BURLINGTOR RORTHERN RAILROAD
NEAR SACO, NONVANA
RUGUST &, 1968

INVEST QAT I ON
gEvents Proceding the Accident

About 10:30 a.m, on August 3, 1988, a Federal Raliroad Admintstrition
(FRA) track saf‘et‘y fnspactor and a Burlington Worthern (BM) roadmaster in a
high-rail vehicla' inspected the track in the vicintty of milepost {MP) 317,
near Saco, MHontana as part of the FiA’s routine surveillance program.
Heither the BN roadmaster nor the FRA inspector took any exception to
conditions of the track in that area.

About 12:30 p.m., a BN tracik inspector and an assistant high-raiied
over the area. {See figure 1.) The track inspectov testified that while
traveling on the pussing track 1n the vicinity of mp 317 he observed in the
north rail of the main track a low spot “about an inch ... a 1{ttle over or
something® for about a rail Tlength (39 feet). He could not accurately
recall whether he had gotten out of the wehicle to inspect the low spot on
foot or if he had only slowed down and checked the spot while moving.
However, he said that he did not use a luvel board Lo measure the deviaiion
in cross elsvation, did not dig out tie ballast from the ends of the
crossties, did not check for a gap betwsen the base of the vail and the tie
plate, did not record the defaect on his daily report of inspection, nor place
a slow order covering the area of the low spot. The track inspector and BN
meintenance-of-way supervisory personnel testiftud thai the inspection was
anccomplishad according to accepted BN pructices.

Abeut 2 p.m., the track inspector notified the BN meintenance-of-way
section foreman responsible for track watntenance in thn avea about the low
spek. The section forwaan and the track inspector agroed that the section
foraman would attend to the low spot on August 5 after the saction crew
completed their current work assignment. The trach {nspector testified that
he did not believe & slow order was nacessary to protect the ares of the Jow
spol. fn the interim until the section foreman could attead Lo it.

L S aties £

LE high-radl vwohicle s & highwey sehicle oaquipped uwith suniltapwy
stecl whento and apusretus thet (e deeigned Lo operate over ratlrosd trackage.




e sba g AT TR

vigure 1.--Track inspector in high-rail vehicle near mp 317

On August 5, trauk and time Timit permit 1416 was 1ssued to the section
foreman authorizing him to occupy the main track between the east and the
west switches ot Saco from 11:30 a.m. to 12:45 p.m. The section foreman
stated that he did not check the low spot between the time he was notified on
August 3 aud the time he and a two-member crew arrived to do the work on
August 5. At that time, the section foreman estimated that 40 feet of the
north vail of the main track was 1 inch low and that the track surface neaded
correcting. He inspected the area for tight rail,? "a rail that’s Tooking
tor a place te go; it’s got slack in the tie plates,” but he did not see any
indications that such a condition existed.

*
e Ll s el i

According to the section foreman, the section crew placed two track
Jacks under the north rail and raised the rail level with the south rail in a
singie Mft.  The section foreman visually checked the rail for proper
alignment and cross Tevel as it was being vruised. MHe stated the vail did not
dppear 1o kink as it was being raised. The section foreman operated a track-
mounted tamping machine, and the two-member section crew shovelled ballast
around the area being amped. The ballast reportediy was taken from the area
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27!9&:2 rafl §3 @ conditien that results when an incronse in ambiont
temperature causes longitudinal axpansion in ateel pail, A 1,440 -F0o0r
unreatralaed rail saction will expand ¢/96 ineh with o 59 increane 'a
tumparature snd T inches with & 639 5 tamperature increanse,
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petween the main track and the passing track. The section foreman testified
that when the tamping was completed the tie cribs were full, the shoulder
ballast was 12 iaches, and the vail anchors were checked to determine that
they were st.i11 tight against the crossties. "We tightened I think probably
half a dozen of the anchors that were in that avea." Neither the section
foreman nor either member of the section crew used a leve! board to verify
cross level accuracy either before or after the track was raised. The
section foreman estimated that the ambient air temperature was about
809 during the time the track work was being performed. He testified he did
not have a rail thermometer and that he was not aware of any requirement to
use a rail thermometer.

The BN roadmaster responsible for that area arrived as the work was
beinz cowpleted.  The vroadmaster spoke with the section foveman, "took a
quick visual inspection of the area,” "sighted the track" (observed alignment
and cross elevation), and checked for evidence of tight rail. -He testified
that he did not see any indications of tight rall conditions and took no
exception to the work performed by the section crew. The roadmaster
estimated that he was at the work site about 15 minutes: he then drove the
section foraman about 1 mile to a road crossing where the section foreman had
parked his pickup truck. The roadmaster departed the area at thal time and
the section foreman returned to the work site where the secltion crew was
finishing the work. The roadmaster and section foreman stated that they did
notkdiscuss whether a slow order should be placed on the area of the track
work,

Permit 1416 for the track work was cleared at 12:26 p.m., when the
train dispatcher was informed that the track work in the area was conpleted
and that the main track couid be used at maximum authorized speed. The CTC
train graph in the train dispatcher’s office indicated that BN freight train
RDIWT-5 pet twe other freight trains at Saco between 10:56 a.m. and
11:3¢ a.m. on August 5. Both the passing track and the main track would have
been occupied during that time.

The Accident

On August 5, National Railroad Passenger Corporation train 7 {The
tmpire Builder) departed Chicago, I11inois, en route to Seattle, Washington,
The train consisted of a 2-unit lacometive and 12 Suparliner passenger Cars.,
fhe cars were arranged in the following order: two mail cars, one baggage
car, one combination dormitory/coach car, one sleceper car, two coach cars,
one diner car, one lownge car, oue combination baggage/coach car, one coach
car, and one sleeper car. A terminal air brake tes® was performed hefore the
{rain departed Chicago. |

Train 7 arvived in Minot, North Dakota, where the engine and train
crews were changed for the 536-mile segment of the trip betwesn Hinot and
shelby, Montana. On-board service persunnel {0BS) remain with the train for
the duration of the trip, while train and engine (T&E) crews assume duty at
Avarious points en route, The replacement train crew consisted of a
conductor and two assistant conductors. The replacement engine crew
consisted of an engineer, a fireman, and an extrs engineer who was working
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the trip to familiarize himself with the territory in anticipation of
. substituting for the regularly assigned engineer who planned to be off duty
*the following 2 days.

. The vegularly assigned engineer reviewed the air brake certificate and
the locemotive inspection card; he tooll no exception to the locomotive's
condition. About 10 a.m., the train departed Minot with 3568 persons on board
the train: ¢78 coach passengers, including 8 dead-heading raflroad
employees; 68 sleeper car passengers, 16 on-board sevvice attendants, and 6
operating crewmembers.

The engineer checked the accuracy of the speed tndicator by measuring
elapsed time over a known distance. The engineer reported the speed
indicator to be accurate to within 1 mph. Running air brake tests and train
observations were made independently by each of the three engine crewmembers
at separate times, Each engine crowmembev was quaiified to operate passenger
trains on this district and reported the train handled normally in both power
and braking modes,

At various points during the trip, 1t is custumary for an engineer and
fireman to take turns operating the locomotive. The ragutarly assigned
Tocomotive engineer testified that "It’'s a 536-mile vun, and we try to 1imit
ourselves to not more than 2 hours at a time bashind the throttle." The
engine Crewmembers decided that only two crewmembers neeoded to be in the

operating compartment at any one time. At station stops where the engine
crew alternated control of the locomotive, the third engine cre' nember went
to either the dermitory car or the passenger-occupied portiens ov the train.
There 15 no divect access between the Tocoemotive and the train.

About 1 mile west of Saco, the vegqularly assigned engineer and the
extra engineer were in the Tlocomotive control compartment., {They took
control of the train at Glasgow, Montana.) The regularly assigned enginear
was operating the locomotive, and the extra engineer was seated on the left
side of the control compartment. The regularly assigned engineer reportad
that at that time he saw a "sun kink"3 (see figure 2) in the track ahead of
the train; the train was traveling at 79 mph. He testified that "It was
between me and where I normally Took when I'm running. 1 had already scanned
that piece of track before I got to it, and I was looking farther out.
couldn’t belleva what 1 {saw] when I [saw] it, because 1 knew it wasn’t there
secends ago. But Y didn’t actually see the sun kink move. It was Just
there.” He stated that he immediately shouted a warning and simultaneously
tnitiated a full service brake appiication. The regularly assigned engineer
stated that he left the power appiied on the Tocomotive in an effort te keop
the train streichod end to avoid placing additional stvess on the track. The
axtira aengineear tastitied that after ooking at the wayside

3Lat@rai displtacenent of the track atructure rormally associated with
Hligh sebien: tempecavure.
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Figure 2.--Sketch of sun kink

stcnal as train 7 was passing through Sace ". . . for the next couple of
secviu: 1 really don’t know where 1 focused my eyes. Then [the engineer] let
out an exclamation, and I Tooked at him to see what he was Tlooking at, and
then I [saw] he was looking straight down the track, so I looked down the
track, and then that’s when I [saw] the sun kink."

About 4 to 5 seconds Vater, the Tocomotive entered the area of the sun
kinked track and began to rock violently from side to side. Both engine
crawmembers were thrown about the conirol compartment; however, the
locomotive did not devrail. The dormitory/coach, a sleeper, two coaches, and
the diner overturned onto thelr sides; the Tounge car came to rest listing at
about a 452 angle. The baggage/coach car, a sleeper car, a coach car, the
second baggage car, and the irailing end of the first baggage car derailed
upright. The derailed equipment came to a rest approximately parallel to the
track structure. (See figure 3.)

The train and engine crow, 0BS personnel, and the passengers generally
reported hearing the sound of the train’s alr brakes applying and then felt
three distinciive jerks during the train deceleration,

Injuriass To Persons

Engine/Train 0BS
Crews Lrews Intal

Fatal 0 0
Serious 1 6
Minor 13
Nona £

Total 16
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Dzmage

Eleven cars derailed in the accident. (See appendix B8.)  About
468 feet of main track was destroyed, and 450 feet of main track was damaged.,
The damage began at the point of derailment (mp 316.94) and cont inued
westward,

Amtrak and BN estimated the damage as follows:

Equipment $2,706,000
Track 22,000
Wreckage removal 50,000
Total $2,778,000

Personnel Information

The OBS personnel and the train and engine crews (T&E) were employed by
Amtrak. On April 29, 1987, train and engine crews operating Amtrak trains
became Amtrak employees, Before that date, train and engine crews had been
supplied by the host railroad, in this instance, BN. All were quatified for
their vrespective positions. Before assuming duty at #Hinot the T&E
crewmembers had each been off duty for 11 hours 28 minutes. (See apvendix C.)

0BS personnel work a 6-day cycle: three days outbound on train 7
followed by a 3-day return on train 8. Off-duty time after a completed round
trip varies between 4 and 7 days depending upon job category. Total time
worked during a vound trip ranges from 64 hours 20 minutes for service
attendants and food specialists to 79 hours for train attendants. The
Tongest scheduled continuous work peried is 21 hours 30 minutes for a train
attendant. Sixteen hours thirty minutes is typical of the longest scheduled
work period for the remainder of the crew.

The maintenance-of-way crew, the section foreman, the track inspector,
and the recadmaster were employed by the BN, The section foreman testified
that he and the section crew normally worked 7:30 a.m. to 4 p.m., Monday
through Friday. However, the schedule had been changed several wezks before
the accident to 6 a.m, to 2:30 p.m., Monday through Friday, to take advantage
of cooler morning temperatures and to aveid the higher afterncon
temperatures. (See appendix C.)

Train Information

Amtralk train 7 operates daily from Chicago to Seattle. The train
operates as train 7 on the outbound trip between Chicago and Seattle and as
train 8 on the inbound trip.

Locomotive Units.--The Tocomotive units were built by the Electro-
Motive Division (EMD) of the General Motors Corporation. Both locometive
units were modal F40PH, 3,000-horsepower, diesel-electric passenger units, A
6-month inspectien was performed cn lead locomotive unit AMNT 409 on
July 28, 1988; an annual inspection was performed on trailing locomotive unit
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AMT 305 on June 13, 1988. Eaci locometive was equipped with an Aerotiron
4-channel radio; schedule 26L air brake equipment; Puise Electronics, Inc,,
frain Sentry II Alerter; speed indicators: twin sealed-beam headiights; and
overspeed lwmit control with a warning whistle. The lead locomotive unit was
equipped with a Pulse Electronics, Inc., multi-event recorder system that
measured and vecorded onto magnetic tape elapsed time, distance, speead,
traction motor current, throttle vcosition, automatic kLrake application,
independent Tucomotive brake applicatien, throttle position, and dynamic
brake application. Trailing locomotive unit AMT 305 was equipped with an
Aeroguip two-event recorder which measured elapsed time and speed and
transcribed the information onto a paper tape.

The Aeroquip two-event recorader and the speed indicator from ANT 305
were calibrated and tested by 8N mechanical personnel in Seattle. The drive
for both the “ecorder and speed indicator on AMT 305 had been set for a
37-inch-diameter wheel (116.18-inch circumference) although the actual wheel
size at the time of the accident was 38 inches{119.32-inch circumference]j.
This resulted in about a 3-percent ervor,

The multi-event recorder cassette was vemoved from AMT 409 at 3:10 p.m.
on August 5 by a BN operating officer while the locomotive was still at the
accident site. (See appendix D.) BN personnel used a Pulse Electronics,
Inc., desk-top playback system to prepare a paper printout from the
information contained in the cassette. (See figure 4.) The printout
indicated a continuous 18-psi automatic air brake application with further
reduciions to 22 psi. The cassette was taken to the Safety Board's
laboratory to determine why the brake pipe reduction did not appear to
correspond with the other data recorded at the same time on the cassette.
Before beginning any detailed laboratory analysis of the cassette, the Safety
Board prepared a paper printout using a Pulse Electronics, Inc., playback
system similar to that used by the BN. The brake pipe reduction did not
appear in the Safety Board’s printout. (See figure 5.)

BN’s assistant superintendent/locomotive shops testified that he had
calibrated the playback system before preparing the paper priuntout on the
niyyt of the accident and that he had observed the brake pipe anomaly at the
time he prepared the original printout. He stated, "“I’ve seen this happen
befare. Occastonally, I've had it happen where wo’ve had a bad air manifold
on a tlocomotive." He did not vecalibrate the playback system before
releasing the paper printout. The assistint superintendent/locomotive shops
testified that he had been formally trained on separate occasions by two
major manufacturers of event recording devices {in the preparation and
interpretation of the paper printouts.

Amtrak’s assistant chief mechanical officer testified that 311 210
locomotives 1in Amtrak’s fleet are equipped with some type of recording
device, The recording devices are inspected every 92 days cencurrently with
the locomotive pericdic inspection required in 49 Code of Federal Regulations
(CFR) 229.23; however, at present, no Federal regulations requive that
jocomotives be equipped with any type of eveni recorder. The assistant chief
mechanical officer further testified that Amtrak removes the event recorder
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Figure §.--Emergency window removal decal and handle

from wach Tocomotive once every [ years and returns the multi-event recorders
to the manufacturer where they w#re rebuilt before being installed on anothey
Tocomotive. A1l Tlocomotives nquipped with twe-event recorders are heing
equipped with multi-event recoriders during this 2-year cycle.

Passenger Cars.--Each ‘juperliner passenger car way equipped with
battery-powered emergency lighting. The emergency lighting is designed to
activate automatically when the power supply is interrupted. The rear
sTeeping car atiendant testified that ". . . #t's very common for trains [to]
leave Chicago with emergency lighting not working, and you write it up, and
you get that car next week and the emergency lighting is stil1l not working."

The chiof of 08S personnel testified that he had Teft on trips with car
ageficiencies that previously had been written up but were not repsived. He
further testified that when train 7 departed Chicago on the day of the
accident none of the toilets weve working in one of the sleeper Cirs, which
reqguired passengers to use the toilet in other cars. According to the chief
of 0BS personnal, he had stopped train 7 twice en voute while he attempted to
repair the toilets. Both attempts vere unsuccessful, :

Some windows on the passenger cars were dasigned and designated as
emergency exits, According to Amtrak, a decal-type placard with instructions
‘n Engiish and a graphic depicting emergency window removal should have been
affixed to all emergency window glazing assemblies. (See figure 6.} The
window glazing assemblies consist of 2 Tayer of glaring material which meets
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the minimure standards of 49 CFR Part 223 and & layer of glass. The two
Tavers are held together inside an aluminum frane. A metal handle {pul]
tab) 15 supposed to be attached to the nonglass layer of glazing. Ribber
moiding held the window glazing assembly in place in the window ﬁpﬂﬂin%. A
ved plastic handle dmprinted with "EMERGENCY EXYT PULL HANDLE-REMOVE RUBBER"
should be attached to the vrubbev melding as a means of gripping the molding
For vamoval.  The writtea instructions Lo remove the window divects the
evacuee Lo

L.ocate red plasiic wandle on wiadow and pull handle towards
you.

Use red kandle %o sirip away rubber molding.

Locate metal handle on window and pull towards you to vemove
window pane.

The graphic {1lustrates the metal handle located behind the red plastic
handle, The posticcident inspection of the train equipment revealed fhat the
placavds were missing on some windows, that the metal handles were not
located behindl the rad plzstic handies on some windows (sea figure 7), that
the ved plastic handles were missing on some windows, and that the metal
handtes were missing on sonme windows {see figure 8).

White reviewing postaccident photographs of emergency window conditions
on train 7, the Amtrak assistant chief mechanical officer testified:

. . . 1t's a misappiication oY the window, number one. The
rubber was misappliad on the window. And #f you were to pull on
the handle, the red handie on this car, it would remove the
rubber  strip, and then you could pull on the handle and
remove this window. ¥Yhe window would come outy it in no way
hampars the operation of the window. It 135 not applied properiy,
and this 1is something that should be picked up in the normal
inspecticn on a train.

According to thoe assistant chier rechanical officer, it is contrary to
Amtrak poltcy for a passenger car to be put in service with an existing
defect of a safety nature or a defect that will adversely affect passenger
comfort, He stated that impropeviy installed emergency windows, inoperative
emergensy lightdng, or inoperative toiints should have caused the cars to
have been witkheld from service. The assistant chief mechanical officer
further stated that an alvready existing gquality control group (whichk reports
diractly to Amtrak’s chief wmechanical officer; was expanded after this
accident. Juality control inspactions ave now performed at each lacation
where Amtrak cars are mechanically inspected and prepared for service,
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Track Information

Gereral,--Train 7 derailed on BN’s Montana Division, First
Subdivision, in the area of mp 316.94. The track structure in the accident
area consists of a single main track and a single passing track. (See
figure 9.)

The passing track is parallel and adjacent to the north of the main
track. It 1s 10,169 feet long and extends from about mp 316.3 to about
mp 318.¢. The main track is tangent from about mp 313.6 to about mp 319.
Both the main and passing tracks cross an open deck bridge over Heaver Creek
about mp 316.7. The general track structure is raised about & feet above
ground level in the area of mp 317. At the time of the accident, surface
water was standing at ground level on the south side of the track structure
in the area of the actident site. (See figure 10.) The surrounding area is
precominately agricultural with various types of irrigation.

Track gradient is basically level in the accident area. For westbound
trains, the track is level (.00 percent) at mp 315.5 through mp 315.87 where
an ascending 0.14 percent grade continues to mp 316.63, where the track again
becomes level through mp 317.04.

The main track was constructed of 132-pound RE saction® continuous-
welded rail. The CWR was laid in the zone concept’ at 859 F. The rails were
laid on 7 3/4- by l4-inch double-shouldered tie plates with a 1:40 cant. A
canted tie plate is tapered in thickness from the outer to the inner edge of
the rail seat. Yhe cant inclines the rail toward the center of the track to
obtain a central lcading and more uniform wear on the head and assists 1in
maintaining correct track gage.¢® The rails were secured to 7-inch by 9-inch
by 8-foot 6-inch treated timber crossties with two rail-holding and two
plate-holding cut spikes per tie plate; there were 23 crossties for each 39
feat of track (20 inch centers). The rall was box-anchored on every other
tie in the area of mp 316.94. The ballast section consisted of crushed
granite., In the undisturbed area of track immediately east and west of the
accident site, the tie cribs were full and the shoulder ballast extended 14
inches or more beyond the ends of the crossties.

‘& 132-pound RE saction refers to rail whieh rnominelly weighs 132
paunds per linear yard and s a stenderd rail section recommonded for use by
the American Ralluay Enginesring Association.

5in the zone corcept, CWR s Llafd &t 3 designated temperature for a
geographic area. it the rafl Jdoes not reach that designated temperature
from natural hesting, the rail must be artificiatly heated or the rail
stretched using & "ydraulic expeander.

6Archdeacon, K. €., Utditor In Chiet, "The Track Cyclopedia,® Ninth
Editton, Simmons-Boardmen Publishing Corporation, Omaha, Hebravka, pp.S$12-4,
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Figure 10.--Eastward view of accident site after track restoration

According to the second edition of "Railroad Engineering”:?

Advantages of CWR include a 1longer vrail life due to the
elimination of joint wear and batter, savings in general track
maintenance costs, easier, quieter riding, reduced wear and tear
on equipment, a reduction in the frequency (and therefore the
cost) of rail velay, and better track circuit conductivity, with
the need for bonding eliminated.

el SARSEE AL T 3060 S S RS AR L 1R L BRI B WA a8 arm BT M T b S
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Disadvantages include the difficulty of renewing broken,
defective, and curve-worn rails and of handling long rail in
trains., Precautions must be taken to avoid sun kinks when the
rail is in compression while performing track maintenance, and a
heavier, wider ballast section and shoulder are required. Pull-
aparts may occur when the rail is in tension during cold
weather. These difficulties can be overcome by acdherence to
proper techniques and practices. The full continuity of CWR may
increase resonance from hunting or lateral nosing of equipment,
which would otherwise be interrupted by the irregularity of
jointed track.

7Ka',fa, Witliam W., Raiirond Engineering, 2d Edftion, John MWiley and
dons, Neu York, New York, 1982, p. 544.




Track Maintenance,--BN authorizes passenger trains to operate at 79 mph
on the main track on the Montana Division. To authorize at that speed, BN
must maintain the track to meet or exceed the track safety standards in 49
CER Part 213 for class & track. Class 4 track must be inspected twice weekly
with at least 1 calendar day interval between inspections for any deviation
from FRA standards.

Title 49 CFR 213.13 states:

weasuring track not under load. When unloaded track is
measured to determine compliance with requivewent of this part,
the amount of rail movement, if any. that occurs while the track
is loaded must be added to the measurement of the unloaded track.

Title 49 CFR 213.63 states, in part:

Track Surface. Deviation from zero cross level at any point o.
tangent . , . may not be more than: 1 1/4 inch for Class 4 track.

BN’s Maintenance Training Program for Track Foremen and
Inspectors states, in part:

Rail Temperatures - The rail thermemeters will be placed on the
shaded side at a point where the base meets the web, and Teft in
place nut less than 10 minutes to record the temperature of the
metal accurately. Rail thermometers shall be placed about one
rail length from either ond of each string for the readings. Air
temperature must never be used because rail temperature varies
greatly from air temperature.

Continuous Welded Rail - No spot surfacing may be performed when
the rail temperature is more than 10 degrees above the recorded
laying temperature.

Track Buckling.--BN maintenance records indicated that during 1987, a
pile driver was used to drive 39-foot sections of used rail on 2-foot centers
into the ground in the vicinity of mp 317 to stabilize the area. The section
foreman testified that he recalled performing spot maintenance in the
vicinity of mp 317 on one occasion in June 1988. He stated that "It was the
same condition" that existed on August 5 and that in the previous incident,
an approximate 40-foot section of the north rail had sagged about 1 inch.
The same repair methods used on August § were used in the previous incident.
The section foreman estimated the ambient temperature to have been about the
same in both cases since ". . ., 1t got hot the first of May of this year in
that area.” The section foreman stated that based on his 25 years of
experience with the track structure in this area, the location of tha
accident was a known sink hoTe.

BN conducts an annual symposium on the thermal control of CWR. Each
membher of the section crew involved in the track maintenance on August 5 had




attended one or more of these symposia. BN "Irevention of Track Buckling,®
was distributed at each symposium. The pamphlet states, in part:

This bookiet is intended to assist you in t{he prevention of
track buckles or “sun kinks"™ in your day-to-day track
maintenance activities. '

This booklet will discuss the prevention, daetection, and repair
of track buckles as they apply to: (1) Track Inspecticn, (2) Spot
Maintenance, {3) Out of Face Maintenance (4) Rail Relay
procedures.

Irack Inspection There are normally several things that occur in
the track structure that warn of a tight rail condition and/or a
potential track buckling problem. If track inspection is made in
a conscientious and careful mapner, the early signs of a
potential problem can be detected and steps taken to eliminate
the conditions which might cause a track buckle. [11 early signs
of a potential problem are listed, the fourth of which is] Sink
hole or soft spot.

Additional attention should also be given to irack which has
been recently disturbed by normal spot maintenance . . .

During periods when the air temperature is expected to exceed 90
degrees ., track inspection should be conducted during the heat
of the day, normally between noon and 8 p.m,

During periods of extreme changes from cool te
warm weather (normally in the spring and fall), and during
parfods of hot weather, special care must be taken in the
performance of most day-to-day maintenance activity or spot
maintenance.

Any track maintenance wovrk which disturbs the ballast holding
powg; with the ties must be done carefully during periods of hot
waather,

ALL WORK WILL BE PERFORMED IM ACCORDANCE WITH MAINYENARCE OF WAY
CIRCULAR NUMBER 1. (emphasis added by BN) |

Various wortions of Maintenance of Way Circular No. 1 vequire the
procedures outlined in the track buckling pamphiet.

The section foreman, roadmaster, and general roadmaster each testified
that they did not consider the track maintenance performed near mp 317 on
August 5, 1988, to have "disturbed the ballast."s

anu does not have s standard definition of "disturbed track®" or what is
necassary to “disturb the baliast.V
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Method of Operation

Train dovemnts.--Train movements on the Montana Division are governed
by operating rules, timetable authority, general orders, special
instructions, train orders, and indications from the wayside signals of a
centralized traffic cortrol (CTC) system.

Amtrak train movements are governed by the requirements of the host
railroad. BN adopted the General Code of Operating Rules on April 27, 1986,
and Seattle Region Timetable No. 9 became effective October 25, 1987. The
mextmum authorized speed for passenger trains was 79 mph at the accident
location. Trains not authorized by timetable schedule, such as train 7, are
classified as "extra trains.”

BN Rules of the Maintenance-of-Way, Form 15125, authorizes maintenance-
of-way forces to reduce the maximum authorized speed of trains over a section
of track by one of the following methods:

Track bulletin is issued through the train dispatcher to train
and engine crews. The track bulletin contzins information on
conditions affecting the safe movement of trains or engines.
Train and engine crews must receive a track warrant or clearance
at their initial station unless otherwise instructed by the train
dispatcher. Al1 track bulletins which affect train movement must
be listed on the track warrant or clearance. The conductor and
engineer must retain copies of all track bulletins received by
them, and each crewmember must vead and understind the
requirement of the track bulletins applicable to their train.

Form X train order (slow or cautionary orders) is issued through
the train dispatcher to train or engine crews. The orders
contain information limiting maximum authorized train speed for a
specified period of time, and/or for a designated location.
Crewmember’s receipt and exchange of information requirements are
the same for a form "X" train order as for track bulletin.
Trains must approach the designated limits expecting to find men
or on-track equipment fouling main track without flag protection.

- Flag protection, a display of a flag on a track indicating a
condition may exist which could affect safe train movement at
max tmum authorized speed. Flags of prescribed color must be usoed
by day, and reflectorized flags of prescribed color and typa by
night. Flags may be cloth, metal or other suitable material.
Flags must be placed to the right of the track when practicable,
as viewed from an approaching tvain. :

No track protection or speed restrictions were in effect for the area
of mp 317 after the maintenance-of-way section crew completed the track work
on August §. The roadmaster stated that it would be the responsibility of
the section foreman to place apprepriate slow orders after completing spot
maintenance. The voadmaster Turther stated that he had confidence in the
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judgment of the section foreman who raised the tracz in the area of mp 117
on August 5.

BN Rules of the Maintenance of Way, Form 15125, prescribe, in part:

TRACK FOREMER

560. RESPONSIBILITIES: They are in charge of and responsible for
thea safe condition of tracks, roadway and right-of-way as
diracted, and for the economicai use of labor, material and
equipment used in the performance of their dulies,

£61. TRACK INSPECTION: Track foremen must patrol track, unless
otherwise instructed, as fraquently as 1is necessary to insure
safoty of track and structures, They shall inspect their
territorias, either personally or by assignment of a qualified
member of their crew. When track inspectors ave assigned, their
inspection shall replace the regularly scheduled inspection of
track foremen. |

Rk R ¥

563. INSPECTION PRIMARY CONCEANS:  The inspection should bLe
primartly concerned with track structure and all conditions
which may affact the safe operation of trains at authorized
speed. Track structure should be inspected to detect items such
a% . . . deviations in alignment, surface or cross level on
tangent track . . .

* & & R K

566. APPROPRIATE CORRECYIVE ACVIONS:  {Track foremen] shali,
upon finding any condition requiring immediate attention:

1. Provide pvotection as required,

2, Notify the proper authorities and request
assistance as needed and ~

3. Take corractive action as required.

w R h kW

TRACK INSPECTORS

573, RESPOMSIBILITIES: They shall inspect their territories as
directed . . . _

574, INSPECTION REPORT: A daily veport on the prescrived form
must be submitted to the roadmaster. They shall also keep track
foremen informed of conditions on thair sections. They shall
correct defects which they discover tn the course of inspection
tofth‘:g extent possible, keeping the roadmaster and track foremen
informed.




Hoat Orders.--The assistant superintendent/transportation for the
Montana Division testified that:

In 1987, we issued a generai order, which did specify that wiven
tive Fahrenheit temoerature was above 900 that Amtrak or passenger
trains would reduce speed to 69 miles per hour, freight trains to
50 miles an hour. This was put out on our first and second subs,
which is from Williston to Con Kelly. [This includes the accidant
location.] This year, 1988, in the spring, when we normally
would be putting this general order out, we were told by our
regional general manager that the BN policy was that we could do
1t if we felt we needed it, but it was up to ouv maintenance-of-
way department and engineering department as to how they thought
our tracik conditions wera, whether they thought it was necessary
or not, and that if we did not put 1t out, . . . then the gelicy
was that the maintenance-of-way department would leava [placing
the slow order] the vesponsibility of the roadmasters on their
respactive territories, to watch the conditions and the weather,
the temperature, and if necessary, they would put it out by track
bultetin, which goes out to the crew daily.

feccording to the assistant supevintendent/transportation. the decision
was made at the division Tevel! to leave the resgmsibiiity with the local
roadmasterr in 1988 and not issue a general order “. . . because we had a lot
of work done in the last thres years on our track and it was fin good
condition . . ." After the accident, BN reinstituted on & system-wide basis
the policy of siowing trains when the ambient atr temperature reaches 90° f.

Title 49 CFR 217.9 states:

Program of operational tests and tnspections; recordkeeping.

{1) Each railroad to which this part applies shall periodically
conduct oparational test and {nspections to determine the extent
of compllance with its code of operating rulss, timetables, and
timetables special instructions in accordance with a program
filed with the Federal Railroad Administrator.

(d) Each vailroad shall keep a record of the date and place of
each operatfonal test and inspection performed in accordance with
its program. Each record must provide a brief description of the
oparational test or inspection, including the characteristics of
the operation tested or inspected, and the vesults thereof.

BN’s assistant superintendent/transportation testified that BN
operating officers vroutinely performed efficiency tests on Amtrak crews.
The results of thuse tests were recorded Tocally and then forwarded to BN
headguarters. Astrak also routinely conducts efficiency tests on fits
operating crews. BN efficiency test failures that could possibly requirve
employae discipline would be handled a5 a joint matter with Antrak; however,
the assistant superintendent/transportation was not aware of any program to
inform Amtrak of the results of BN efficiency testing that did not vesult in
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formal disciplinary proceedings. Furthey investigation by the Safety Bosvd
determined that BN's experience in this regard was typical of Amtrak host
ratlroads. The host raillroads cqueried reported that effimi@ncy’ tests
purformed on Amtrak operations wars easily separated from other efficiency
tests. Each host raflroad scated that 1t would have no - objection to
releasing the results of that testing to Amtrak; however, no host ratlroad
was daware of Amtrak ever huviag requested the information.

Heteorolegical Information

Surface climatological observations were taken daily by a restident of
Saco for the National Weather Service (NWS). Haximum and minimum
temperatures recorded from June 1, 1988, through Augusti 5, 1988, ranged from
a maximum of 1042 F on June 25 and June 26 to 2 winimum of 409 F on June 1.
The average daily temperature vange for June was 32.5% F with the greatest
differential being 53° on June 25; the average daily temperature range for
July was 36.39 F with the greatest differential being 46° F on July 2¢; the
average daily temperature range for the first 5 days of August was 33.290 ¢
with the greatest differemtial being 42° F on August 5. There was a 350
2ifferegtial froe the minimum recorded on August 4 to the maximum rscorded on

ugust 5.

The MHS wakes hourly observations at Glasgow. Sace is 38 miles
northwest of Glasgow. The elevation is 2,293 feet at Clasgow and 2,182 feet
at Saco. There are no significant terrain features between Saco and Glasgow.
(See figure 11.}) The following information wes recorded at Glascow on
August 5, 1968: '

Time Temperature Sky Cover

{¥o1) (°F) {Ienths .in knots}

0050 66
0148 65
0251 65
0349 61
0447
0550
0648
0747
a852
0949
1049
1181
1248
1348 |
1450% v
15850 1]
1649 86

*The accident occurred &t 1515 hours
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Hedical Information

Of the 368 passengers and railroad w‘;ﬂmyms aboard Crain ¥ &t tha time
of the accident, 106 persons were infured; 13 0BS personnel and 87
passengers reported winor injuries, 1 OBS crewmenber and 5 passengers
received serious injuries. Eleven persons were admitted to hospitals with
winor o sertous injuries. The primary cause of injury was secondary impact
with interior furnishings or cther occupants. Une passenger reported being
struck by a coffae pot and burned by hot coffee. (See appendix £.)

ATl of the injured and maay uninjured pessengers stated that thoy
received assistance from OBS personnei. Several uninjurad passengers
complained of not receiving assistance from 08S personnel.

Emergancy Responce

Sacu, Montana, is & rural community of approximately 250 people with no
permanent madical facility. The nearest hospitals are lecated at Malta,
Montana (26 miles west) and Glasgow (38 miles east). Law enforcement i
rovided by the Phillips County Sheriff’s Department (PCS) and the Montana
fghway Patrol. Saco has a vblunteer fire department which has reciprocal
mutiual aid agreements with other local communities.

A wotorist who was traveling on a highway that lays parallel to the
track saw the train deratl., He stopped in Saco at aprroximate?y 3:15 p.m.
and notifiad a local resident who in turn notified the chief of the Sace
Volunteer Fire Depariment. Nord of the accident spread quickly through Saco
and nearly the antire community responded to the accident site to aid in the
evacuation and provide Jadders, blankets, food, and wiater to the survivors.
Saco’s superintendeont of schools ismediately opered the high school, which
was used as an evacuation center/triage area, and arranged school buses for
transportation.

The Vailay County Disputch Center in Glasgow recaived a telephone call
from a Saco Voluntesr Fira Department emergency medical technician {EMT) ut

3:17 p.m.  The EMT reported the accident and requusted that ambulances from
Hinsdale, Montaina, and Glasgow be ¢f:datched to the scene.

The Phillips County Dispatch Center (PCDC) was inittally notified of
the sccident at 3:20 p.m. by the PCS who had received notification from a
Montana Power Cumpany dispatcher. A Hontana Power Company work crew had
notified their dispatcher that they had seen the accident while driving altony
Highway 2. At 3:21 p.m., the PCOC received a second report of the accident
from the Amtrak depot agent in Malta. At 3:24 p.w, the PCOC wotified the
Montana Highway Patrol and the State of Montana Disaster und Emergency
services office. At 3:33 p.m., the Montana State Fire Marshal contacted the
PCOC to offer any needed assistance. At 3:39 p.m., & member of the Bureau of
Land Management contacted the PCOC and offered to assist with Lhree trained
EMTs. The emergency modical reaspons.a included four ambulances that arrived
between 3:21 p.m. and 3:43 p.m. {See appendix F.) -
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Three passengers were transferrad trom Glasgow by air ambulance for
further treatment. Twe of those passengers ware transferred to Billings,
Montana; Lhe other was transfarved to Minot, North Dakota,

~ The Valley County Long Run Volunteer Fire Company (LRVFC) responded o
the accident with two trucks and five firvefighters. Firefighters assisted
medical persomnd at the scone in removing three passengers on backboards out
of the overturned cars. The only equipment used was the ladder from ong
truck. A1l of the LRVFC firefighters had received Firefighter ¥ designation
aftar completing fire training comducted by the State of Montasa. They could
not recall having received any treining sponsored by Amtrak or the BN.

Also, the Halta Yolunteor Fire Companmy (MVFC) responded to the
accident with nine personnel an¢ three pieces of equipment. The MYFC fire
chief stated that the two counties (Valley and Phillips} operate on
different radio frequencies so communications at the scene were given with
diract voice commands. The fire chief could nol recall asny previous
incidents where both counties were simultaneously fInvolved in the same
emergency. Tha chief stated that his fire company had received a notebook
from Amtrak containing emergency vrocedures pertaining to passongar cars;
however, they had not received any training from the railroad.

Passangers who reported being trapped inside the overturned cars were
extricated by rescue personnel who dropped ladders down through emergency
exit windows. The windows had been removed by passergers inside the cars and
raflroad and rescue personnel outside the cars.  Passengers inside the
overiurned cars reported that they found it difficult to reach tha amergency
exit windows. In once instance, emergency response personnel expervienced
difficuity in extricating a handicapped woman from the slaeqing compartment
designed for handicapped passengers. Also, neither the family ruoom shmpin?
compariment. nor the handicap sleeping compartment had been equipped with
an ceergency window,

The conductor testified that while he did not have any difficulty
using the available emergency equipment, “Ouw thing that would rea’ldy have
delped would have bewn a ladder, because whan you're over on your side }lke
tiat, pevple can’t gut out. Hhea they come out of that top side, thev can’t
got down on the ground.®

Amirak’s assidatanl chief mechanical officer was not aware of any
Amtrak cars Shat weve equipped with any tyne of jadder. He testitied that
“Inddors fh & case such as this may have baen helpful; 1'm not positive,..”
However, he expressed concarns about securing a ladder.in an ovorturned car,
storage of a lTadder when not in uss, and whather it wight not be better in
some Individusl cases for passengers %o remain with the car rather than

attompt to negotiate a ladder,
Toxicoiegical Infornution ,

Title 39 CFR Part 219, Subpart C, Pust-Accident Toxicological Testing,
states:




219,203 Responsibilities of vailroads snd employees.

(b) Timely sample collection. (1) The vrailraad shall make every
reasonable affort {o assure that samples are provided as soon as
possible after the accident or incident,

BN supervised ¢ollastion of samples for toxicological testing from the
Amtrak T&E crewmembers. T&E crewnembers stalad tha’l they were awire that
samples would be vequired from them as soon as they saw the extent of damage
frum the accident.

BN’s assistant superintendent/transportation arrived at the accident
site &t 5:1% p.m. He stated that by 5:20 p.m., he had informed the T&E
crewnembers that they would be required to submit samples for postaccident
toxicological testing. He further stated that he made a conscious evaluation
of the T&E crewmembers during various postaccident discussions with them and
did not observe an indication of the presence of drugs or alcohol; the
assistant/superintendent transportation had been formally trained in the
detection of drugs and alcohel. {Negative test resuits weve ultimately
reported for ail of the tested crewmembers.) While en route to the accident
scene, the assistant superintendent/transportation had arranged to meet BN
operating officers at the accident site to transporl the TSE crewmembers to a
medical facility where samples could be collected. One operating officer was
aboard a BN freight train when he received the radio message to report to the
accident scene so he arranged for another operating officer to pick him up.

When the two officars arrived at the accident scene in one vehicle,
they found that the vehicls did not have sufficient capacity to transport the
entire T& crew so another officer’s vehicle was designated to transport
crewmembers. The assistant superintendent/transportation decided to send the
T4E crew to Havre, Montana (approxvimatsly 115 miles west of the accident
site) to have the toxicological samplas collected. He believed that the
medical resources available in the Sacu area would be strained to accommodate
the people injured in the accident., He stated that his experience had
indicated that the collection of samples for toxicological testing received a
Tower priority than the treatmant of injuries.

Before the operating officers departed for Havre, the conductor began
to complain of J)ain from injuries received in the accident s0 the oparating
of ficers decided to have him examined by the parumedics at the accident site,
The exanination took "akout an hour," and about 8 p.m., the operating
officers and five T&E crewmembers departed Saco.

On arriving at Havre, the operating officers delivered the event
recording magnetic tapes to the BN yard office so that they could be printed
out. The T&E crew estimated that th2y arrived in Havre about 11 p.m. and
that they were at the yard office about 10 minutes before continuing on to
“the hospital. When they arrived at the husrita! two unralated medical
emergencies were in progress which Further delayed the coliection of the
samples until 11:40 p.m,

One assistant conductor had become separated from the other
cregwmembers and was not transpovted to Havre. The assistant conductor




stated that about 5:15 p.m. on-scene medical personnel advised him to
proceed to the hospital in Glasgow to receive x-rays for pessible injuries
sustained during the accident. The assistant conductor informed the
conductor that he was being transported hy ambulance to the hospital. After
being examined by a physician and having x-rays taken the assistant conductor
was released from the hospital and was taken to the Glasgow Civic Center.
About 12:30 a.m. on August 6, an Amtrak trairmaster contacted the assistant
conductor by telephone at the civic center and instructed him to return to
the hospital to provide specimens for toxicological testing. The assistant
conductor stated that he returned to the hospital between 12:45 a.m. and 1
a.m. and was informed by hospital staff that an official FRA "tox-box"® was
reauired before they would take toxicological samples. The assistant
conductor waited at the hospital until a BN trainmestor arrived with the tox-
box; the samples were collected at 2:30 a.m.

_ The conductor testifiad that after the passengers were evacuated and
before he was taken to the school for examination, "We were Just sitting
there on the track waiting for something to happen, and then one of the BN
officials come up and he wanted the name of every passenger on the train,
their originating station, and their destination. So I was able to find the
pouch with the tickets and stuff, and [the extra engineer] and [the uninjured
assistant conductor} and myseif, we sel on the track there and filled this
all out for this official.” Neither he nor the uninjured T&E crawmembers
were sequestered before they departed for Havre. The conductor also gave
interviews to the media while he waited. The conductor further testified
that he was taken to the schoel about 7 p.u.

Both Amtrak and BN withhold employees from service after an incident
that requires toxicelogical testing until the rescits of the testing ave
received and evaluated. To obtain expedited test results, the urine sample
is divided by the collecting medical facility and sewt to a private
laboratory. Blood and urine simples from a1} six T&E crewmembers were sent
to the Center for Human Toxicology (CHT), Salt Lake City, Utah; urine samples
from the five T&E crewmembers transported to Havre were tested by the
American Institute of Druy Detection, Rosemont, I1i1inois; and a urine sample
from the injured assistant conductor was tested at Deaconess Hospital,
Glasgow, Montana, The specimens were tesied for the standard range of
alcohol and both Ticit and i1licit drugs., Negalive results were obtained
from all tests for all six TRE crewmembers.

BN’s chief medical officer {(CMO) stated that on occasion negative
toxicological test results have been received from a Jocal {aboratory and
positive test results would later be received from the CHY. The CMO further
stated that the difference 1in the test results came from the varying
sensitivity linits at which toxicological tests are conducted with CHT tests
genarally beiny more sensitive. In cases where an cmployee was returned to
work based on negative results from a local laboratory and was later

ree val

91\ kit containing the necesssry supplles and instructions Jor
foerwarding toxicological specimens of biood and urine in accordance with &9
CER Part 219.




determined by the CHT to have had a drug present at the time the sample was
drawn, BN policy 1is to immediately remove the empioyee from service for
medical reasons and place the employer fin & medically supervised
rahabilitation pragram.

The maintenance-of-way emplovees were pot required by Faderil
regutations to give samples for toxicological testing. The asststant
superintendent/transportation testified that he had been involved in a
pravious incident whera an employee had been Ffatally injured and
toxicological samples weve collected From both & train crew and maintenance-
of-way section crew ", . . and the FRA refused %o run the samples [from the
section crew) and said they [FRA] did not want non-Hours of Service employees
tested at that time."” The assistant superintendent/transportation further
testified that the section crew involved in the Saco accident could have been
tested under BN policy *. . . if we have reasonable cause. But it wasn’'t
done in this case."

Tasts and Research

Sight Distance Tests.--Sight distance tests were conducted at the
accident location beginning at 3:30 p.m. on August 18, 1988. At the time
the testing beyan, the temperature was 93% F; by the time the testing was
completed at 5:40 p.m., the temperature had risen to 950 F. Scattered ¢louds
were at 16,000 feet with a thin broken layer at 25,000 feet; there were no
surface atmospheric rastrictions to visibility. The winds were from the
northwest at 20 knots. |

A full-scale wooden model simulating a sun kink was put in place at wmp
316.94.  The model was built according to dimenstons described by the
locomotive engineer of twrain 7. The surface of the rurning rail was masked
to prevent glare, and the surface of the model was covered with gray tape to
reflect approximately the same amount of light as the running rail.

An Amtrak F40PH passenger locomotive (AMT 258), headed westward, was
used in the testing. AMT 258 was the same type of locomotive as the
accident locomutive. Represantatives from the Safety Board, Amtrak, BN, the
Brotherhood uf Locomotive Engineers, and the United Transpurtation Union were
present in the Tlocomotive control compuartment. The Jocomotive was
positioned east of Saco and then operatad toward the point of derailment.
Individuals {in the control compartment called out when they could
distinguish the simulated track disturbance. Markers were dropped when the
first and last individuals called out. The individuals in the control
compartment did see the placement of the model after the first test was
completed. Two separate tests were conducted. In the first test, the
simulated track disturbance was initially sighted at 2,379 fret and the last
tndividual zalled out at 2,243 feet. In the second test the initial sighting
was at 3,179 feet and the last individual called out at 2,643 feet.

Stopping Distance.--Amtrak calculated a projected stopping distance of
2,478 feet four train 7 from 79 mph using a full-service brake application and
an immediate throttie reduction to 1dle. This would have resulted in a
biendad bivake application, -




Postaccidani Afr Brake Inspection.--BN operating officers conducted air
brake tests on the two locomotives and first three cars before they were
moved from the accident scene; the remaining cars were damaged to the extent
that no meaningful air brake tests could be conducted. The assistant
superintendent/transportation witnessed the tests and stated the brake pipe
was charged to 110 psi, a 6 psi reduction was made, a "normal" air exhaust
was heard in *he locomotive control compartment, and the brakes were applied
on the locomotives and cars. A further reduction was made to 12 psi; again,
a normal air exhaust was heard and the brakes remained applied. No exception
was itaken to the foundation brake rigging. A further reduction was made to
full service; again, a normal air exhaust was heard and the brakes remained
applied. No excaption was taken to the foundation brake rigging. When an
emergency brake application was initiated from the control stand, the
pneumatic control switch (PCS) opened and the brake pipe pressure went to
rero. The PCS was reset and, as the brake pipe recharged, the brakes
released. The independent brake valve functioned to apply and release the
brakes on the locomotive units in response to movement of the brake handie.
Depressing or "Dailing off® the independent brake valve handle properly
re\eamd the brakes on both lacomotive units.

ANALYSIS

T_hé Accident

Amtrak train 7 complied with the predeparture requirements of 49 CFR
Part 232 for power brakes and 49 CFR Part 230 for locomotive inspections. En
route tosts performed by the engine crewmembers determined that the speed
indicater was functioning within acceptable 1limits. After carefully
evaluating the {information contained on the event recorder printout, the
Safety Board believes the vegularly assigned engineer, who was operating
train 7 from Glasgow to the cccident site, handled the train in a competent
and professional manney. Each speed restriction was fully complied with,
primarily through thrcttle modulation with only minor supplementary brake
applications. The deceleration and acceleration rates indicate that the
engineer definitely preplanned the trip to provide a comfortable ride to the
passengers and to eliminate excessive in-train forces.

Both the regularly assigned enginger and the extra enginear reported -
observing a sun kink 1in the track structure forward of their train after
passing through Sace. Many passengers, 0BS parsonnel, and T&E crewmembers
reported hearing and feeling the train brakes apply shortly before the train
derailed. The Safety Board believes these reports confirm the regularly
assigned engineer’s statements about whut he saw and what action he took.
- The Board concludes that the track structure was laterally shifted (buckied)
in front of Amirak train 7. ' o

The sight distance tests coupled with the stopping distance
tnformation supplied by Amtrak indicate adequate distance should have been
available for the locomotive engineer to have significantly slowed or even
stopped train 7 bafore 1t passed over the buckled track; however, the Safety
Board could not determine at what precise instant the track buckled. $tudies




on track buckiing'® and empirical data have not been able to establish
exactly when a track wiil buckle. The studies support the thesis that
dynamic loading of the track structure by a train is often the catalyst for
track buckling if the track structure is susceptible at the time, Vehicle
loads generate both lateral and vartical wheel forces, partially lifting the
rail and/or ties vertically out of the ballast which results in loss of
ballast resistance. The Board believes that the track buckle could have been
exacerbated by the approach of train 7 at 79 mph. Therefore, the Board
believes that there was no action the engine crew could have taken to awoid
or decrease the severity of the accident once the track buckle was observed.

Track Maintenance Procedures

The use of CWR provides a structurally stronger track, decreases the
maintenance cost of tracks and rolling stock, decreases the power
consumption of a moving train, and provides a more comfortable ride.!’
Attendant to the advantages of CWR is the inherent responsibility of
mansging its thermal expansion and contraction since CWR s more susceptible
to sun kinks. The Safety Bnard is aware that BN has an active program in
this area. Each BN maintenance-of-way employee involved in the track
mainteanance near mp 317 shortly before the accident was qualified by BN on
the Rules of the Maintenance of Way, which deal in a general manner with some
of the requirements for maintaining CWR, Additionally, each of the BN
employees had attended one or more annual symposia on the prevestion of track
buckling. The symposium addresses specific details of CWR track inspection
ang spot maintenance procedures during hot weather and pericds of weather
axtremes. -

The Safety Board believes that the track maintenance work near mp 317
on August 5 was performed during a period of hot weather and prolonged
weathar extremes. The ambient temperature was 89° F when the section gang
started the work in the area of mp 317 and 92° F when they completed the
work. Daily ambient temperatures consistently varied 40° F or more. The
Board further believes that the BN was aware that extreme weather conditions

1°Kewr, A. P., “Thermsl Buckling of Straight Tracks; Fundamentals,
Analyses, and Preventive Measures,® American Railway Engineering
Asgsociation, Bulletin 669, Vol. 80, pp. 16-47, 1978; Kish, A., U.$. DOV,
Traneportation Systems Canter, "Recent Results In Track Buckiing Research,®
American Raflway Enginsering Association, Bulletin 716, vVol. 89, pp. 281-300,
1988; Dogpneton, P., “The Experimental Determination of the Axial and Leters!
Track-ballast Reonletance,® Railroad Track #Hechanics and TYechnology,
Proceedings of a Symposium, Pergamon Press, 1978; and Kerr, A. D., “Lateral
Buckling of Rallrond Tracks Due to Constrained Thermal Expansions--A Critical
Survey,” Raflroad TYreck MNechenics and TYechnology, Proceedings of a
Symposium, Pergamon Press, 1978, Research sponsored by the FRA under
contract OOT-FR-0017.

1‘Donioy, HeG., “Thermal . Buckling of Curverd Railrosd TVrucks,*
Association of Americen Rnitroads Resecarch and Test Lepartment, Ropurt R-514,
t982.
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existed since the normal working hours of the secticm rcrew had been
rearranged (o take advantagz of the cooler morning hours, and track
inspections of CWR were being extended to 8 p.m. or until the ambient
temperature dropped below 95° F.

At the time of the accident, BN’s requirements were less restrictive
for spot maintenance than for out-of-face maintenance. Responsibility was
placed with the on-site supervisor, usually a section foreman, to determine
if a slow order was necessary after spot maintenance. However, a slow order
wis mandatory after out-of-face maintenance.

The Safety Board believes that the sectioi foreman thought that the
area was a sink hole or soft spot, knew that the ambient temperature was
rising but was not aware of the exact temperature, and did not want to leave
the Tow spot unrepaired through the weekend. The section .foreman had
previously supervised spot maintenance at the same location under similar
conditions and using the same procedures without placing a slow order and
without any adverse occurrence. The section foreman also had knowledge that
an extensive subsurface stabilization program had taken place at this
location. The Safety Board believes that the foregeing circumstances may
have {influenced the section foreman’s decision not to place a siow order
after the track work was completed. The purpose of a slow order is to allow
the ballast to consolidate after disturbance in order to provide greater
lateral resistance. Extant research and empirical data both indicate that a
slow-movin% train (10-25 mph) has a greater positive effect in ballast
consolidation than a fast-moving train. The Board is pleased to note that
the BN has recently expanded its mandatory slow order policy to include spot
maintenance performed when the ambient temperature is above 85° F.

To determine if a section of unloaded track complies with 49 CFR 213.13
the amount of deflection, if any, must be added to any deviation in cross
level. This simulates the load a train will later apply. The measurement of
deflection should include any gap between the rail and the top of the
crosstie, as well as any void between the bottom of the crosstie and the
ballast bed. Since the track inspector did not check the low spot he
observed on August 3 for additional deflection, the Safety Board believes
that his tnspection of the track at the accident site was cursory. The track
inspector’s failure to check for movement on the unloaded rail becomes
especially significant since his initial estimate of the low spot was in -
excess of 1 inch; at 1 1/4 inch, both BN and FRA standards would have
required a slow order. The section foreman had not seen the low spot and had
relied on the track inspector’s evaluation; consequently, the spot
maintenance was scheduled for the convenience of the section crew. Had the
track inspector been more diligent in his inspection and evaluation and more
assertive when he informed the section foreman, maintenance probably would
have been scheduled earlier and may have been more comprehensive.

BN’s track maintenance program prohibits spot maintenance on CWR when
the rail temperature is more than 100 above the recorded rail laying
temperature. Rail temperatures are often 109 F to 30° F above ambient
tem?eratur-e and may be even higher under conditions of prolonged direct
sunlight and vehicular loading. To determine the rail temperature and,
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subseguently, to determine if spot maintenance can be performed, the rail
temperature must be taken with a rail thermometer. Since neither the section
foreman nor the roadmaster used, or even possessed, a rail thermomeier they
had no means of krowing whether or not they were complying with BN’s
requirements.

Only visual observations for signs of rail expansion were made by the
roadmaster and section foreman. BN’s track matntenance program makes no
allowance for visual observations replacing rail temperature readings in spot
maintenance. BN’'s CWR rail relaying program as outiined in "Preveation of
Track Buckting® specifies:

1. Never use ambient or air temperature, only a..ual rail
temperature. (emphasis and urwerscoring BN’s)

BH’s policy te use rail temperature 1instead of using ambient
temperature is consistent with both research in this area and standards
within the railroad industry. The Safety Board believes that railroud
employees who are required to perform their duties based upon rail
temperature should possess a rail thermometer.

Several foregoing circumstances 1in concert produced the situation
wherein the BN‘s frack structure was unable to support the passage of Amtrak
passenger train 7. The deviation in tiack surface that was discovered by the
track inspector on August 3 was not adequately defined because the track
inspector did not take any measurements of that deviation. Had the track
inspector done so, it is Tikely the vrequired corrective maintenance work
would have been recognized as warranting closer scrutiny and immediate
attention. The track maintenance that was eventually performed on August §
was done during a period of hot weather, with wide variations in daily
temperature extremes. BN maintonance-of-way officlials were aware of these
weather conditions as they existed. BNs maintenance rules currently
preclude performing spot maintenance when ambient temperature exceeds 900 F.
A slow ocder restricting the speed of passing ¢rains until the disturbed
ballast section became consolidated may well have prevented this accident.
However, the imposition of a slow order on August 5 rested with the judgment
of the section foreman, and althoug> the section foreman’s supervisor visited
the work site, the imposition of a sTow order was not discussed. Nefther of
these personnel was issuved, or in possession of, a rail thermometey. Rail
temperatures cannot be doiermined solely on the basis of ambient temperatures
and, dependent on many factors, can normally be substantially higher than
ambient temperatures. Direct exposure to sunliyht in an open environment,
such as the rafl in this case was, normally will result in a vail temperature
substantially higher than ambient temperature. When track restraint is
disturbed,” as w2s the case in this instance, rail expansion tends tc displace
the track structure. The Safety Board believes that had a slow order been
placed on the track after the maintenance work was performed, the accident
probably would have been prevented.




Injuries

The primary cause of all injuries were secondary impacts with
interior furnishings, surfaces, or with other occupants.  (ne passenger
reported being struck by a coffee pot and burned by hot coffee.

In 1ts investigation of a collision and deraiiment in Russell, lowa,'?
the Safety BSoard found that unsecured coffeemakers were dislodged during the
accident, As a vesult of its investigation of that accident, the Board
recommended that Amtrak:

R-88-48

Develep and install effective retention devices for coffeemakers
in all passenger cars to prevent them from becoming dislodged in
an accident.

In its response to Safety Recomwendation R-88-48, dated Oclobeyr 29,
1988, Amtrak stated that an effective retention device for on-board
coffeemakers has bsen designed and ordered, "and that when material for the
retention devices is received these devices will be installed on al} cars.”
On December 29, 1988, Amtrak further vesponded that the retention device
would be installed on all passenger cars by September 30, 1989,

The coffeemaker retention device on train ] consisted of an open motal
ring attached to the countertop (see figure 12), and the coffeemaker was
placed unsecured insfde the metal ring. In this accident, the coffeemaker
came out of the retention device and hot coffee injursd the assenger,
demonstrating that the retention device is ineffective. The Sa ety Board
beltevas the lack of effective restraints and restraints devices not being in
place (see figure 13) continues to allow food service items to be ejected,
becoming potential ‘sources of injury. The #@oard is hold‘ln? Safety
Recommendation R-88-48 in an "Open--Unacceptable Action” status until further
response is received from Amtrak.

The Safety Board noted that in this accident, as in other accidents,
seatback cushions became dislodged when struck from the rear, exposing the
sheet, metal support. Following its investigation of a train deraiiment in
New York City on July 23, 1984,73 the Safety Board recommended that Amtrak:

240t trond Accidant Report--%Collision and Dersfiment of Amtrek Tretin &
on the Buriington Northern Rallroed, Russeldl, lows, Octobher ,1a, 19874
(NYSS/RiIR-88-04), S

'3mailro.d Accident Repuort--vkead-on Colliston of Mational Passenger
Corporation (Amtrak) Passenger Trains Nos. 15t gnd 168, Astoria, Quasns, New
York, Now York, July 23, 1984y (NTSB/AAR-85/09).




Figure 12.--Metal ring to restrain coffee pot
R-§5-81

Modify the coach seats used in Amfleet equipment s that
seatback cushions cannot become disiedged when struck and expose
surfaces which can cause Injuries in accidents,

On November 4, 1985, Amtrak responded that i1t had initiated a program
to satisfy the rocomnendation and as of that date had compietad 125 cars.
Although the Safety Board’s then ongoing investigation of the Essex
Junction, Vevmont,'® revealed a similar problem with the seatbacks of
Heritage-class coaches, the program outlined by Amtrak for its Amfleet
equipment indicated that the intent of Safety Recommendation R-85-81 was
being met, and the recommendation was plnced in a "Closed--Acceptabie
Action” status. '

4pailrond Accident Report--%DPersiiment of Amtrak Passenger Yrafn No,
80, the MNontreater, o the Central Vermont Railway nusr Esse) Junotion,
Vvermont, July 7, 1984% (NYSDB/RAR-85-14). :




Figure 13.--Properly restrained oven on lefl vemainad in place during
the accident. Restraints were not in place (although the restraint brackets
were) and the oven on the right fell out during the accident,

To ensure that Amtrak would follow up on the problem with the
Horitage-class coaches, tha Safety foard, as & result of ils compieted
investigation of the Essex Junction accident, recommended on
January 1%H, 1986, that Amtrak: .

R-85-1¢27
Redesign and modify the coach and seathack cushions in The

Heritage-class coaches to prevent their becoming dislodged when
they are impacted from behind. '

Amtrak responded on September 22, 1987, that it had developed a
wodification to the seatbuck cushion, which was being made during overhaul or
when cushions are renewed. Fleven cars had been completed as of the date of
the response. Due to normal maintenance cyclas, Amtrak aw:gwcted full

changeovar to take 6 years. On April 19, 1988, Amtrak informpd the Safety
Board that {t had reviewnd its installation schediule and had shortened it to




4 years. Based on this projected timeframe, Safety Rocommendatieon R-85-127
is baing held in an "Open--Acceptabie Action™ status.

The Saf'ety Board further potnted out 1in its report of the Russell,
Iowa, accldsnt that 4t was pleased with Amtrak’s progress with the
modifications to the original type seatback cushions in the Anfleet cars
covered in Satety Recommendation R-3%5-81. However, these same type of seats
had been fnstalisd not only in the Heritage-class cars covered in Safety
Recommendation ®-85-127 but also in Superliner coaches. The Board
subsequently recommanded that Amivek:

R:A\2-46

Redesign and modify the coach and seatback cushions 11 the
Supar!iner-class coaches to prevent their becoming dislodged
whon they are impactad from behind.

Amtrak veplied on October 15, 1988, that all Superliner coaches were
baing nodiVied the same as Amflect coaches. The Safety HKoary is holding
Safety Recoumendation R-88-46 in an "Open--Acceptable Action® stutus.

Personns’ Int'oraation

A1 the tratn and engine crewmembors were qualified for their
raspeciive positions and each had been off duly a sufficient amount of time
to satisfy the requirements of the Hours of Service Act.

The Safety Board is aware that OBS personnel are not covered under the
provisions of the Hours of Service Act ar the requirements of #% CFR Part
228,  Further, the Board is concerned that OBS personnel are routinely
scheduled work cycles that are in excess of 16 hours. There ware 346
passengers and only 16 QOBS personnal on board train 7 at the time of the
acclident, Ninely-one passengers sustained miror to mederate injuries and 14
O8S personngl sustained minor injuries. A1l of the injured and many
uninjured passengers stated that they recelved assistance from OBS personnel.
However, several uninjured passengers compinined of not recelving assistance
trom OBS personnael.

| Befors the accident, OBS personrie) were conducting routine dutias
throughout the train; consequently, some time was necessary for all OBS
personnel to position themselves at their primary locations after the
accident. Following the accident, several OBS personnel romained inside the
cars 10 assist the trlﬂ;ad and more sariously injured passengers and, thus,

were not wvisible to all the uninjured passengers. Although 1t would have
besn ideal for each passenger to have received sssistance and to have been
kept apprised of postaccident events, the Safety Doard believas the 0BS
personnel performed adequately under the civcumstances,




fvent Recordars

Event recording davices sure becoming commonplace in the raliroad
industry. Provistons in the Reil Safety Improvement Act of 1988 to amend

Section 202 of the Federal Railroad Safely Act of 1970 state:
{1}{A) The Lecretary [of the Department of Transportation)

(m

sha"[ y within 18 months after the date of the enactment of the

Ratl Safety Isprovement Act of 1908, d{ssue such rules,
ulations, standards, and orders as may be nacessary to enhance

safaty by requiring that tratns be equipped with event recorders

within 1 year after such rules, regulations, orders, and

standards are f{ssued,

{2) For thes purpnses of this subsection, the term ‘event

recorders’ means davicas that--

(A) record train speed, hot box detection, throttle position,

brake application, bruke operations, and any other function the

Secretary comsiders necessary to record to assist in mﬁturﬂn?

the safety of twratn operations, such as time and signa

indication; and

(B) are designed to restst tampering.

The FRY held hearings on January 10, 1989, in Mashington, D. ., in an
sffort, co detarmine 1f any rules or standards are necessary for aevent
recoirders, and 1f g0, what the scope of any proposed rules and standards
should entail. The Safety Board belfeves that Congiessional mandate is clear
on the merits of event vrecorders and continues io0 adhere to the
interpretation of the Rail Safety Act of 1988 presented by the Bourd at the

FRA’s public hearing, fa that Tegislative intent was clenrly Lo require evant
recordors.

Both locomotive units in the accident were aqui‘fped with event
recording duvices. An fncorrect wheel size for the second locomotive unit
was entored imto the playback system rvesulting n an inaccurate printout,
The playback wmachine was incorrectly calibrated before the printout was
preparcd for the lead Tocomotive unit, resulting in another inaccurate
%\Hntout. The Safety Boerd discoversd a large varfation in the extent of
raining thal ratlroad officials charged with preparing and evalusting event
racorded information had received. The Board views event recorded
information as an effective tool for mnitori:g, evaluating, and {fmproving
the safoty of train operations. For event recorded information to be usaful,
it must be sccurate, consistantly prepared, and credibly {nterpreted. The
Board believas that every Tocomotive consist should be equipped with al least
ore operaling multi-eveat recording device and that tdeally each locomotive
unil should be equippad with an operating multi-event recording device.

Ewergency Exita

Astrak train 7 departed Chicago with wmisapplied e gercy windows,
instructional placards missing from some amargency windows, no omergency
~windows in the sleeping compartment designated for hamdica ped passengers,
and no emargancy wi b on the Towar level of the dormitory/coach car.
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As a result of 1ts investigation of a fire on board an Amtrak passenger
t;a'in n;ng'ﬁl:bson, California, on June 23, 1962,1" the Safety Board recommendac
that rak: '

R-83-¢4

Provide an emergency escape window exit in each sleeping
compartment as well as in all passenger hallways.

In its response to Safety Recowmendation R-83-64, fmtrak advised the
Safety Board that 1t was in the process of installing these windows.
Consequently, Safety Recommendation R-83-64 was placed in an "{pen--
Acceptable Action" status.

However, during its {investigation of the Saco accident, the Safety
Board learned that in onz instance, omergency response personne) expérienced
difficulty in extricating a handicapped passenger from the sleeping
compartment designed for handicapped passengers. Through oversights, Amtrak
did not install the interior smergency e¢xit window feature in lower-level end
sleeper compartmenis at the time these types of windows were fnstalled in the
other sleeping compartments.  Also, finstructional placards for remeving
upper- and lower-level windows were not finstalled on the cars’ exteriors.
Further, Amtrak informed Board investigators that the installation of these
Tower-level emergency windows and uppar- and Tower-lavel placards could take
as long as 2 years. The Board considers 2 years to be excessive and
believes that passengers should mot occupy Tlower-level end slesper
compartments that are not equipped with emergency exit windows or the
appropriate placards with instructions for removing the exit windows frow
inside and outside the compartment. Based on the new information that this
work could take up to 2 years, the Board has reclassified Safety
Recomnendation R-%3-64 as Upen--Unacceptable Action.®

On September 18, 1988, the Safety Board raiterated Safety
Recomnendation R-83-64 and aiso recommended that Amtrak: |

R-88-7]

Install placards ttiat show instructions for removal of sleever
car compartment windows from 1inside and outside ihe
compartments.

R-88-72
Immediately affix a placard with the universal handicapped

facilities symbol on doors amd windows of sleeper compartments
designated for occupancy by handicapped passengers.

[ -

Seaitroad Accidant Report-"*Fire Onboard Amtrak Passenger Terafrn Wo. 1,
Coast Btarlight, Gibson, Celifornia, June 23, 1982% (KTSB/RAR-83:0%).

Loy
R K
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Prohibit the wse of a1 sleeper compartments that are not
squipped with smergency exit windows.

Amtrak pointed out in its November 3, 19884, response that wata)
placards showing step-by-step instructioas for windew removal from outside
the car are affixed to all four corners of Amfleet and Superliner cars and
that a rod-lettered sign 1s in place on Superliner zars instructing vescue
agencies to go to thn corners of the cars for window removal instructions.
The Safety Board is aware of how tho Super)iner cars are placarded but does
not beliave that placarding is adecuate. Crush damege sustained during an
accident or a car’'s final resting position may make the ends of a car
ihaccassibie. The Board believes Amtrak should apply placards outside each
window depicting window vemoval from the outside and inside each window
depicting window removal +rom the inside. Further iInformation obtained
during the Board’s investigation of this accidant indicates thet Amtrak does
intend to install placards that show énstructions for removal of sleeper car
conpartment windows from inside and outside the compartment, as outlined in
Safety Recommendation R-8B-71. |

Eith respect to affixing @ placard with the universal handicapped
facilities symbol on doors mad windows of sleepar compartments as outlined in
S;:afﬂt{ Rucommendation R-88-72, the Safety Board s pleased to note that
Amtrak has already bugun this project and expacts 4% completion in 1989,
Pending a further update and notification that the project has been
compieted, Safety Xecosmendatlon R-88-72 was placed n an "Open--Acceptabie
Action® status. The Board 45 also plgased that Amtrak has placed on its cars
138,000 posters showing emergency evacustion gystems similar to those used
1n the airline industry, '

The %afely Board 1is disappointed with Amtrak’s continued use of
sleeping compartments that are not oquipped with emergency exit windows,
The Boaid continues to believe that this presents an undue risk to passenger
safety and urges fmtrak to reconsidor fts position. Pending Amtrak’s
ceasideration of the Board’s comments, Safety Recommendation R-88-73 is keing
held in an "Open--Unacceptable Action” status,

The Tack of a means to get from inside an overturned car to ihe ground
outside prolonged the evacuation time in this accident. It 1s fortunate that
4n extended evacuation time was available. Had fire broken out or other
conditions existed, the results could have been catastrophic. Penple
attempting to evacuate an overturned passenger car may encounter significant
scaling problems before gatting to a position where they can try to reach the
ground. The Safety Board agrees with Astrak that a ladder way solve some
prodlems while intraducing others; howevar, the Board believes Amtrak should
devise some mechanism to provide an escape route from anm overturned
passenger Car.




Oparational Testing

Although :rerationa] testing was not a causal factor in this accident,
the Safety Boird has long been an advocate of effective operational testing
as 4 means of prowoting safe train operations. The information gained is of
primary importance for quality assurance in monitoring rules compliance and
routine performance for safety enhancement ovurposes. The Board uncderstands
that in order to be objective this type of testing must be surrepltitiously
performaed, which in wmany instances 1is time consuming. It appears that
information on operational testing of Amtrak employeses could ba wsasily
cbtained from Amtrak’s host railroads. The Board believes that Amtrak should
implement a program with each of its host rallroads to periodically obtain
information the host railroad has compiied on Amtrak employees and that this
information should be sent to the tested employees’ immediate supavvisors.

Toxicology

The BN was responsible for ensuring the timely collection of
toxicological samples from the Amtrak crew. The Safety Board believes the
significant delay in obtaining the toxicological samples was nnecessary and
could have bheen avoided. The unsequestered conductor and uninjured
assistant conductor were allowed to be ", . . Just sitting there on the track
waiting for something %o happen,® bafore being engaged in determining
passenger destinations. The conductor gave an interview to the media after
the train was completely evacuated and before going to give ftoxicological
samples.  Later, four crewmembers were held at the accident scrne for
approximately 1 hour while the conductor received medical attention. The
conductor could have been tiansported along with the other injured crewmember
and the delay for the uninjured crewmembers could have been avoided. The
operating officers further delayed the collection of the toxicological
specimens from the five crewmembers by stopping at the yard office in Havre
:g ﬁ:Iiv?r_fhe multi-event recorder tapes before taking the crewmembers to

e hospital.,

The Safety Board addressed concern for the timaely collection of
toxicological samples on June 21, 1988, in its study on alcohol/drug use.'é
A review of sample collection times from 46 railroad accidents that occurred
in 1987 revealed an average collection time of 5 1/2 hours, with a range from
1 1/2 tc 14 hours. The study identified some of the reasons for the delays
as:

~ - gﬁnera1 confusion at accident sites;

-~ debriefing of the train crew; |

-- Jack of understanding of the rule’s requirecment;

-« {nadequate management direction;

<. the need to treat injured crewaembers;

-- the train crew’s participation in hand!in? the emergency; and
e

-- long distances to hospitals or other sample collection sites.

' “’hﬂ»ty Study:-"Alcohol/Brug Use end Its Impact on Raflroad Sefety?®
(NYBR/83-88/704).,




There are indications thait each of these reasons contributed to the delay of
collecting toxicological specimens from the train crew involved in the Saco
accident. Toxicological testing eventually revealed that no drugs or alcohol
wore identified in the specimens of any crewmember. As a result of its
safety study, the Safety Board recomnenced on August 9, 1988, that the FRA:

R-88-3]1

Anend 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 TPE&SOH(S? for failure to collect samples
within & hours or not at all must be submitted to the Federal
Railroad Administration.

Sample collection delays seriously limit the ability of analysts to
detect a parent drug or its psychoactive components for some of the major
drugs {cocaine, somc amphetmines, and PCP) for which testing is being
undertaken. Clearly, the presence of these drugs in railroad personnel at
the time of an accident must be confirmed or rejected, and that is possible
only if sample collection is ur~~rtaken within the first few hours after the
event. Sample collection delays, as in this accident, could preclude aven
alcohol detection. Most States recognize this and have established a 3-hour
Timit for the collection of breath/blood samples after highway accidents.
The Safety Board strongly believaes that appropriate toxicological samples
dnust betcgﬂected within 4 hours and that the reasons for anmy delay should be
ocumented.

Although the Independent Safety Board Act of 1974, Section 307(a) 49
United States Code 1906(a) requires that the Secretary of the Department of
Transportation respond formally in writing within 90 days after receipt of a
recommendation regarding transportation safety, the FRA did not respond to
Safety Recommendation R-88-31 until March 10, 1989. 1In iis response, the FRA
stated that it was unable to agree with the need for a set time limitation
for the collection of toxicological samples. The Safety Board has placed
Safety Reconmendation R-88-31 in an "Open--Unacceptable Action™ status. As a
result of the long delay by the BN in ¢ollecting samples in this accident,
the Board reiterates Safety Recommendation R-88-31 and urges the FRA to amend
49 CFR Part 219 to require sample collactions within 4 hours following an
accident. The continued acceptance by the FRA of delays of many hours
seriously weakens the effectiveness of the alcochol and drug rules and the
ability to determine whether the use of alcohol and/or controlled substances
by 1.? ety sensitive railroad employees is a human performance factor in
acctdants. |

CONCLUSI(ONS
Findings
1. There was a thermally induced lateral shift of the track structure in

front of Amtrak train 7. The lateral shift occurred when the train was
closer than the 2,478 feet necessary to stop.
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The approach at 70 mph of Amtrak train 7 could have exacerbated the
tateral shift of the track structure.

There was nothing the engine crew could have done while traveling at
the maximum authorized speed of 79 mph to have avoided or decr2ased the
severity of the accident after he observed the shifted track.

The track maintenance near mp 317 on August 5, 1988, was performed
during a veriod of hot weather and prolonged weather extromes.

BN was aware that extreme weather conditions existed in the area.

The track inspector’s cursory inspection on August 3, 1988, did not
adequately identify the deviation in the track surface near mp 317.

Neither the section foreman in charge of performing the spot
maintenance near mp 317 on August S, 1988, nor his supervisor
possessed a rail thermometer to measure the rail temperature; rail
temperature cannot be determined from ambient temperature.

The primary cause of injury was secondary impact with interior
furnishings or surfaces.

The lack of effective restraint devices allowed food service items to
be ejected and caused injury during the accident.

After the accident, the event racorder printouts trom both locomotive
units were inaccurately prepared.

Difficulty was experienced extricating a passenger from a designated
handicapped sleeping compartment that was not equipped with an
emargency window.

Collection of toxicological samples by the BN was unnecessarily
delayed,

Probable Cause

The National Transportation Safety Board determines that the probable

cause of the accident was Burlington Northern’s inadequate track inspection
and maintenance procedures, which resulted in a thermally induced lateral
shift of the track structure in front of Amtrak train 7, and Burlington
Nort:hern’s failure to impose a slow order on the disturbed section of track.

RECOMMENDATIONS
As a result of {ts investigation, the National Transportation Safety

Poard made the following recommendations:
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--to the Buriington Northern Railroad:

Establish a definition for disturbed track inm the. track
maintenance program., ({Class II, Priority Action) (R-89-31)

Issue rail thermometers to appropriate track maintenance
personnel, and reemphasize the necessity of using rail
thermometers to determine actual rail temperature for track
?Ec§;1gg) countermeasures. (Class II, Priority Action)

Reemphasize to on-line officers involved in the ,sample
collection process the need to collect 1{oxicological
samples promptly. (Class II, Priority Action) (R-89-33)

--to the National Railroad Passenger Corporation:

Develop and implement a program with each host railroad
Amtrak operates over to obtain the information on operating
tests parformed by the host railroad on Amtrak employees,
and relay that information. to the tested employee’'s
}nggigz§ supervisor(s). (Cvass 1I, Priority Action)

Develop procedures and equipment for evacuation of
passenger cars involved in an accident, and train employees
in those procedures and equipment. (Class II, Priority
Action) (R-89-35)

--to sach Amtrak host railroad:

Cooperate with Amtrak 1in developing a program to inform
Amtrak of the results of operatim? tests performed by your
yafggogg)on Amtrak employees., (Class II, Priority Action)

In addition, the Safety Board reiterated the following recommendation
to the Federal Railroad Administration:

B-&g.- il

~ 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 cr not at all must be submitted to the Federal
Railroad Administration. (R-88-31)
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APPENDIXES
APPENDIX A
INVESTIGATION
1. Investigation

The National Transportation Safety Board was notified of the accident
abou’, 7 p.m. eastern standard time, August 5, 1988, The Safety Board
dispatched four investigators from fts Washington D.C., headquarters and one
investigator from its Los Angeies, California, field office.

Groups were formed to investigate operational, human performance,
track, survival factors, and vehicular aspects of the accident. Parties to
the investi?ation during the on-scane phase of the investigation included the
Federal Raiiroad Administration, the Hational Railroad Passenger Corporation,
the Burlington Northern Railrcad, the Brotherhood of HKaintenance-of-Way
Employees, and the Brotherhood of iLocomotive Engineers.

2. Deposition Procaeding

The Safety Board convened a 2-cday staff conducted deposition proceeding
on November 16, 1988, in Great Falls. Montana, as part of its investigation.
Sworn testimony was taken from 15 witnesses. All parties to the
investigation participated in the deposition proceeding.




AMT 1453
AMT 1250
AMT 39902

ANT 32001

AMT 34061

ANT 34027

AMT 38024

AMT 33014

AMT 31043
AMT 34004

AMT 32014

APPENDIX B
DAMAGES

Car remained upright. One truck derailed, wheels changed.

Car remained upright. Both trucks derailed, wheels changed.

Car overturned onto its left side. Minor truck damage,
metal skirt bent, roof sheet bent, interior ceiling panels
bent, couplers bent, Freon lines bent under car. |
Car overturned onto its right side. Control wiring damaged,
couplers and uncoupling levers bent, side door and opening
bent, grilles torn, corner side sheet bent, roof sheet
bulged, lower level side sheet buckled, corner post missing,
equipment room doors bent and torn.

Car overturned onto its left side. Controi wiring damaged,
medium truck damage, equipment room doors and openings bent
and torn, draft sill pocket bent and broken, air braka
portion missing.

Car overturned onto its Teft side. Control wiring damuged,
medium truck damage, coupler bent, diaphragm bent, angle
cock bracket broken.

Car overturned onto its right side. Heavy truck damage, air
brake manifold bent, diaphragms bent and torn, coupler
broken, roof sheet cut and torn, body bolster cut, equipment
room doors cut and torn, side sheets bent, roof sheets cut
and torn, side doors bent.

Car list over, right side lower, Coupley and uncoupling
lever cut, end sill bent, lower side sheet bent, diaphragms
cut and torn, medium triick damage, control wiring damaged.

Car remained upright. Coupler bent, medium truck damage,
control wiring damaged.

Car remained upright. Oiaphragms bent, couplers bent, minor
truck damage, control wiring damaged.

Car remained upright. Air conditioning grille bent, sill
steps bent, minor truck damage, diaphragm bent, uncoupling
lever cut, side door bent.
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APPENDIX ¢
CREWMEMBER INFORMATION
Engineer, David L. Sickels

Engineer Sickals was employed by the Northern Pacific Railroad on
October 11, 1954, as a locomotive fiveman. He was promoted to locomotive
engineer on April 17, 1975, and began work for Amtrak on April 29, 1987, as 2
locomotive angineer. He passed an examination on the oparating and air brake
rules on February 11, 1987. The engineer received his last physical
examination on April 8, 1987. At that time, his uncorrected distant vision
wis reported to be 20/40 in both eyes, his corrected distant vision was
reported to be 20/15 for his right eye and 20/20 for his left eye; his
uncorrected near vision was reported to be 20/25 for hoth eyes. Engineer
Sickels stated that he was wearing tinted corrective lenses at the time of
the accident.

Extra Engineer, James W, Kountz

Engineer Kountz was employed by the Gireat MNorthern Ratliroad as a
locomotive fireman on Sepiember 4, 1969. He was promoted to locomotive
engineer on October 25, 1972, and began work for Amtrak on April 29, 1987, as
a locomotive engineer. He passed an examination on the operating and air
brake rules on April 20, 1987. His last physical examination was on April 6,
1987. At that time, his uncorrected distant and near vision wera reported to
be 20/20; howdver, his BN Employee Pérsonal Record on four occasions between
August 29, 1973, and Docember 16, 1982, references his eyesight. Some of the
remarks 1include, "should wear glasses when operating locomotive,” and
"glasses to be worn constantly and carry an extra pair.® Engineer Kountz
underwent radial keratotomy surgery on April 1, 1985.

Conductor, Ray H. Pearson

Conductor Pearson was employed as a railroad laborer on October 2, 1951,
He held positions as carman helper, switchman, brakeman, and was promoted to
conducior on May 20, 1982. He passed an examination on the operating and air
brake rules on September 23, 1987, He passed his last physical examination
on April 13, 1987, without restrictions. He began working for Amtrak as a
conductor on April 11, 1987.

Track Inspactor, Cecil Ozark

Track inspector Ozark was employed as a railroad laborer on June 7,
1954, He was initially promoted to track inspector on April 24, 1972, He
had held positions of assistant foremar, foreman, gang foreman, section
laborer, and section foreman from December 17, 1973, until February 9, 1988.
On February 9, 1988, he began inspecting track on the accident district. On
Februay 18, 1988, he passed a BN examinatinn on operating and maintenanca-of-
way rules with a score of 95 out of a possible 100,
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Section Foreman, Burton Bato

section foreman Beto was employed as a vrailroad laborer on
April 13, 1960. He was initially promoted to foreman on April 2, 1972, He
had held positions of machine operator, track inspector, traveling equipmant
maintainer from February 1, 1974, until June 12, 1979. On June 12, 1979, he
became section foreman on the accident disteict. On February 19, 1988, he
passed a BN examination on operating and maintenance-of-way rules with a
score of &9 out of a passible 100.

Roadmaster, Gary Mybergt

Roadmaster Nyberg was employed by the Northern Pacific Railroad on
September 6, 1967, as a laborer. He held positions of machinz operator,
assistani gang foreman, gang foreman, track inspector, and section foreman,
He was promoted to roadmaster in 1974. On March 22, 1988, he was certified a
qualified rules examiner when he passed a BN examination on cperating and
maintenance-of-way rules with a score of 98.6 percent.




APPENDIX D
EVENT RECORDER CHAIN OF CUSTODY

CHAIN OF EVENTS REGARDING REMOVAL AND PRINTING OF SPEED TAPLS
REMOVED FROM THE LOCOMOTIVE POV/ER ON AMTRAK TRAIN 1-1007-04
INVOLVED IN DERAILMENT AT SACO, MONTANA ON 8-5-88.

MULTI-EVENT RECORDER WAS REMOVIED FROM AMTK 409 AT 1710 HOURS, 8-5-88,
AT MP 314, BY TRAINMASTER L.J. SHEFFELBINE. BARCO PAPER SPEED TAPE WAS

REMOVED BY TRAINMASTER SHEFFELBINE FROM AMTK 305 AT 1705 HOURS, 8-5-
83, AT MP 314,

THE MULTI-EVENT RECORDER AND THE BARCO PAPER TAPES WERE BOTH
BROUGHT INTQ HAVRE, MONTANA BY TRAINMASTER W.R. WALTERS AT 2235
1OURS AND DELIVERED TO ASST SUPT ADMN, G.D. ALLEN.

ASST SUUPT ADMN G.D. ALLEN ALONG WITH SUPV OF LOCOMOTIVES C.E.
ANDERSON RAN THE TAPES IN AN EXPANDED AND REAL TIME MODE RETAINING
THE PRINTS AT THE SUPERINTENDENT'S OFFICE.

THE MULTI-EVENT RECORDER TAPE AND THE BARCO PAPER SPEED TAPES WERE
THE GIVEN TO TRAINMASTER D.G;. BOESPFLUG AT HAVRE AND HE DEPARTED FOR
SACO, MONTANA DELIVERING THE TAPES TO SUPERINTENDENT P.C. WEIM.

SUPERINTENDENT P.C. KEIM THEN TURNED THE MULTI-EVENT RECORDER AND
" EAAORI&'? F;‘IX'ER SPEED TAPES OVER TO AMTRAK OFFICIALS LOCATED AT SACO,
ONTANA,

A0, aee..

G.D. ALLEN
ASST SUPT ADMN




APPENDIX E
QUESTIONNAIRE RESPONSE

The Safaty Board sent questionnaires to 200 passengers in an attempt to
gather a representative sampling of their activities and observations before
and after the accident. Responses were received from 1156 passengers,

Dormitory/Coach Car 29202

Three passengers from this car responded to the questiornaiva. Two of
these passengers received moderate injuries, including hip and rib
fractures. The third passenger received a minor head injury. Al three
reported that they received their injuries when they were thrown about in the
car as it came to rest on its side. |

Two of these passengers were vemoved by stretcher. The third egressed
unassisted through the crew cuarters. None of thase passengers recalled
sgeing any crewmembers. There were wo instructions given on how to evacuate
the car,

Sleeper Car 32001

Twelve passengers from this car responded to the questionnaire. Nine of
those passengers received injuries ronging from bruises and back pain to
fractured ribs and concussions. Threa reported no injuries. The passengers
reported that they received their injuries when they were thrown about in the
car as it deratled and overturned.

Nine passengers egrsssed wunassisted through emergency exit windows.
One egressed by ladder, one egressed unassisted through the vestibule door,
and one was removed from & stretcher.

Coach Car 34061

Seven passengers from this car responded to the questionnaire. Five of
those passengers received injuries ranging from a broken leg, and fractured
?cgpu}a, to lacerations, bruises, und strains. Two passengers rezported no
njuries.

Four passengers reported egressing through an emergency exit window.
Three passengers climbed a ladder that had been provided to them. Three
passengers crawled &long the staircase and exited out the vestibule door.
Six passengers reported receiving assistance from the crew.

Coach Car 34027

Six passengers from this car rosponded to the questionnaire. Five of
those passengers received bruises. One passenger reportad no iajuries.
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Five passengers stated that they egrassed through emerggncygxit uind?us
rough an opening

after a ladder was lowered to them. One passenger exited
betwean two cars. |

Gther Ccach Pmssuﬁg&rs

Fourteun other passengers responded to the questionnaire but faiied to
state which coach car they were located in at the time o0° the accident., Ten
of thosa passengers received injuries, the most severe being a fractured neck
(C1-2 frnctured?.

Nine passengers egressed through emergency exit windows by ladders that
were lowered to them. Three passengers were taiken ocut on stretchars. Two
passenyers axited through a opening betwesen two cuvs,

Diner Car 38024

Three passengers from this car responded to the questionnaire. Al
three passengers were standing at the time of the accident near the back of
the car; all three received neck and back injuries.

A1) three passengers exited the car through an emergency exit window
with no assistance from OBS personnel.

Lounge Car 33014

» Nineteen passengers from this car responded to the questionnaire,
Fifteen passengers reported injuries wanging from & fractured back to
lacarations and burns from hot coffaee. Several other passengers veported
objects flying about and striking passengers.

Fifieen passengers stated they received no assistance in evacuating the
train from OBS personnel. Four passengers repovted receiving assistance from
the snack bar attendant. A1l the passengers egressed from the lounge car
doors with the assistaasce of volunteers who helped them down with ladders.

Coach/Baggage Car 31043

Eighteen passengers from this car responded to the questionnairve. Tan
passengers reported minor injuries. Eight passengers reported no injuries.

Seventeen passengers exited through the end doors. One passenger
exited through an emargency exit window. Sixteen passengers stated that
they did not receive any assistance from OBS personnel. Two passengers
stated that they asked two 0BS personnel outside the car for assistance but
that the O0BS personnel refused to assist them and 1instead proceeded to
remove bajgage from the baggage compariment.




APFENDIX E
Sleeper Lav 34004

Tv;eaty-six passengers from this car responded to the questionmaire. Wim
pas::"m? reported bruises and back strain. Seventeen passengers ruported
no tnjuries.

Twenty-thrree passengers stated that they did not receive any assistance
from OBS porsonnel and wmost stated that no assistance was needed. One
passenger saw two Amtrak OBS personnel standing outside the car and requasted
them to help. According to the passenger, the 0BS personnel replied,’we’re
hurt® and did not Tlvq any assistance. One uninjured passenger was trapped

ollow passengers assisted in opening the door.

inside a totlet, f
Sleeper Car 12014

Eight passengers from this car responded to the.cuestionnaire. Four
passengers reported minor injuries.

Four passengers repoi'tod recatving assistance from OBS personne). Four
passengers reported receiving no assistance but further stated that no
assistance was needed.




APPENDIX F
EMERGENCY MEDICAL KESPONSE

M-1, Glasgow ambulanice: en route to Saco at 1521; on sceme at 1603
1713 en route to Glasgow Hospital; arrived at hospital 1753; 1820 depart
hospital to return to Saco; 1940 depart saco to return to Glasgow
Hospitaly 2023 arrive at Glasgow Mospital.

M-2, Glasgow ambulance: en route Lo Saco at 1526; on scene at 1603;
1710 en route to 6lasgow Hospital; 1724 having mechanical problems
(vapor lock) and disabled; 1725 Ft. Peck Indian Reservation ambu ance en
route to assist M-2; 1728 vapor lock problem solved, M-2 en route to
G.las?ow hospital; 1747 arrive at Glasgow Hospital; 1753 standing by at
hospital; 2116 en route to Glasgow afrport; 2121 arrive at afrport; 2204
arrive Glasgow Hosptal; 2231 en route to Glasgow civic center for
;llnjm;:dl passenger; 2232 arrive at civic center; 2303 arrive at Glasgow
ospital.

M-4, Hinsdale ambulance: 1543 arrive at Saco; 1614 en route to Glasgow
Hospital with four patients; 1657 arrive at Glasgow Hospital; 1713 en
route to Saco High School; 1752 arrive at Saco High Scheol; 1817 en
:ouéa tg 1e'ilassgow Hosptal; 1858 arrive at Glasgow Hospital; 2207 return
o Hinsdale,

M-6, Fi. Peck ambulance: 1532 alerted to standby for Glasgow
ombulance; 1538 en route to Glasgow; 1556 arrive at Glassgow Hospital;
1710 en route to Saco High Schoal; 1725 assisting M-2 with mechinical
problems; 1750 arrive Saco High School; 1810 en route to Glasgow
Hospital; 1858 arrive at Glasgow Hospital; 2024 en route to Glasgow
Airport; 2056 return to Glasgow Hospital; 2157 return to Ft. Peck.
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