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EXECUTIVE SUMMARY

About 11:44 a.m. central dayight savings time on July 20, 1988, lowa
Interstate Rairoad Lid. (1AIS) freight trains Extra 470 West and Extra 406 East
collided head on within the yard limits of Altoona, lowa, about 10 miles east of Des
Moines, towa. Ail5locomotive units from both trains: 11 cars of Extra 406 East; and
3 cars, including 2 tank cars containing denatured alcohol, of Fxtra 470 West
derailed. The denatured alcohol, which was released through the pressure relief
valves and the manway domes of the two derailed tank cars, was ignited by the fire
resulting from the collision of the locomotives. Both crevvmembers of Extra 470
West were fatally injured; the two crewmeimbers of Extra 406 East were only
slightly injured. The estimated damage (induding tading) as a result of this accident
exceeded $1 mitlion.

The major safety issues in the accident include:

o  operational methods employed by the IALS,

o training and Selection of train and engine personnel;;

0 supervisory oversight by the 1AIS:

o designofclosure fittings on hazardous materials rail tanks; and

0 E‘)verritght of regional radroads by the Federal Railroad Administration
FRA).

The National Transpottation Safety Board determines that the probable cause
el thisaccident was the {ailure of the traincrew of Exira 406 East to comply with the
watt provisions of train order 213 and fowa Interstate Railroad's (IA1S) inadequate
oversight and enforcement of 115 operoting rules. Contributing to the traincrow’s
failure 1o comply with the wail provisions was a combination of fatigue induced by
trregular work/rest schedules, preoccupation with completing their assignment
prior to exceeding duty time limts, moexperience, “mental set” or expectalions
based on previously issued tram orders, the work activities which intervened simce
they received the train order, and the 1AIS'S adequate traming of its crews
Contributing to the acadent was the Federol Railroad Adminisuration’s inadeguate
surveilllance and enforcement of compiiance by the IAIS with Federal reguiations,
Contributing to the length of the emcrgency was the release and burning of
hazardous materials from pressure rehief valves and manways on the tank cars.

As & result of its investigation, the Safety Board wsued recommaendations Lo
the lowa Interstate Radroad, the Federal Radroad Administration, the Research and
special Programs Admmistration, the Archeér Dan els Midland Company, the
Chemical Manufacturers Assoctation, the National Indudtnial Transportation
League, the American Short Line Ratlhoad Assocation, the Association of American
Railroads, the Chicago North Western Transportation Company, the CSX
Transportation Company, and METRA. The Safety doard aso reiierated Safety
Recommendation R 87-17 to the Research ond Speaal Programs Administration,




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20534

RAYLROAD ACCIDENT REFORT

HEAD-ON COLLISION BETWEEN
{OWA INTERSTATE RAILROAD EXTRA 470 WEST AND EXTRA 406 EAST
WITH RELEASE OF HAZARDOUS MATERIALS
MEAR ALTOONA, 10WA
JULY 30, 1588

INVESTIGATION
Events Preceding the Accident

Extra 406 fast.--Aboul 1:30 a.m., central daylight savings time on July
30, 1988, the rtraincrew, which censisted of an engineer and conductor, of
lowa Inlerstate Railvoad (IAIS) Exlra 406 Last reported for duty at their
awas-from-home terminal in Council Bluffs, lowa, for a veturn trip to
Newtor, Towa. {See figare 1.} The traincrew had gone off duty at Council
Bluffs the preceding day at 5:30 p.w. and had *been off duty for 8 hours, in
accordance with the Hours of Service Act, wher they reported for duty.

The conductor stated Uhat when they arrived at the yard office, he
called the dispatcher who instructed them to add a fourth locomotive unit in
anlbicipalion of the tomnage thal would te nicked up en route to Newton,
After coupling the tocometive units Lo Lheir train, which had bheen made up by
4 switcherew, and receiving an ay pressuee redding from Lbe end-of-train
devicn, b the orew departed Councid Bind 0, about 2:35 a.m. with 32 cars.

Fstia 406 best procendsd to Allantic, lewa, a distance of 48.1 miles,
whoye the crew picked up 25 more wars.  After the crew recoupled their
bocomotive units to bhe frain, the crew discoevered a mechanically defective
car which they then sei gul. fxtra 406 tast departed Atlantic about
6:30 a.m. and procecded to Winear, lowa, a distance of 54.4 miles, where the
crew picked up ap additionat 14 cavs. AL the next stop, Desoto, lowa, a
dislapce of 5.7 miles, tho orew et out eighl cars and picked up six emply
Cars.

According to a copy of Lhe dispatcher’s train order book for July 30,
1988, Exlre 406 test recoived and acknowledged via radie train order 205 at
337 a.m., when it was near Allantic, Jowa. Train order 205 read: "Extra 430
Woct mocl Exfra 406 Tast al Boopeville, txtra 430 take siding." Westbound
Frain Extra 430 Yool received and arknowledged the order at 6:08 a.m,

tIJ"H'.S Exira A06 Tas. wan o talvvucless train cquipped wrth o oan end-of-

Prain JEUTY devicee iPhat o praowvited aored watker frght st the end of the Ttrain.
Addigsona. ty, by radio telewetoy, thoe HO7 proyides the engineer o digite!
Ceadout ol Uhe tvarn sine are pressure at the end of the rrain, and of any

changes In @l proesaus e,
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At 8:37 a.m., the crew of Extra 430 West received and acknowledged via
radio train order 209, which instructed them that train order 205 was
annulled and that they could operate from Altoona to milepost (MNP} 353.2, and
await the arrival of Extra 406 fast at MP 364.5.¢2 At 9:16 a.m., when Extra
406 Fast was near DeSotr, the crew received and acknowledged via radio train
order 211 which instructed the crew that train order 205 was annuiled and
that after Fxtra 430 West arrived at MP 353.2, Extra 406 East could operate
from MP 353,2 to Newton. (In accordance with timetable instructions, the
crews of Extra 406 East and Extra 430 West upon arriving at the wmileposts
designated in their respective train orders would contact the CNW yardmaster
for instructions as to which track to take inte and to leave the yard.) At
9:18 a.m., shortly after leaving DeSoto, Extra 406 tast received and
acknowledged via radio train order 212, which instructed crews of eastbound
trains between MP 353.,2 and Newton, except Extra 4086 East, to wait at MP
353.2 until 2 p.m,

At 9:39 a.m., while in the vicinity of Booneville, Iowa, Extra 406 bast
received train order 213, which stated: "txtra 406 East has right over® Extra
470 West MP 353.2 to Newton and wait at Altoona [MP 346.9] until 1201 {12:01
p.m.] for Extra 470 West." The conductor said he copied and repeated the
order to the dispatcher. The conductor stated that he did not discuss the
irain order with the engineer or provide him with a copy. The engineer
stated, however, that he clearly heard the transmission and the conductor
repeat the train order.

Extra 406 East proceeded through the yard limits at Des Moines, lowa,
over trackage of the CNW, en route to Altoona, a distance of approximately

6.2 miles from the east end of the yard 1imits at Des Moines. In testimony
after the accident, the engineer of Extra 406 East stated that “we met this
[westbound] train down the DMU connecticn [CNW yard]. They were in the clear
there for wus." The engineer further stated that he did not remember the
engine number of that train. the conductor of Extra 406 East stated
following the accident that, "as we left the CNW we both compared our times,
We figured...we’ve gol about 2 hours and 35 minutes to get to Newton. We
were always trying to make it in within our hours.™ khen asked if he was
concerned about this, he stated, "yes."

The crew estimated that they arrived at Altoona shortly before
11:30 a.m. Extra 406 East consisted of 4 locomolive units and 68 cars when
it arrived at Altoona. The crew, after uncoupling the tocomotive with one
car and leaving the remainder of the train on the main track, proceeded
through Altoona yard on the Pella line track to set out the car on the
"sawdust" track. (See figure 2.) After the crew set out the car the

2 IA1S operates over trackage of the Chicayo North Western (CRW} and the

Des Moines UYUnion (DMU)Y through the Des Moines dven. MP 353,22 and MNP 364,85
are, respectively, the cast and west end of the CNW vard Limits at Des Moines.

Y The Pright over" in the trasi oerder estabtishes the superiority of
movement of o cesignated train (Extea 406 East) over snottietr designated vrain
(Extra 470 West),

ii.,“rzhﬁﬁw@xxiﬁmghmkhr:ﬁ et s L
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conducter, who was off the train to line the switches, stopped to talk
briefly with an IAIS comrunications worker, When he finished his
conversation, the traincrew retirned to the portion of the train that had
been left on the main track, coupled the locomotive to the train, and
departed eastward past Altoona Station prior to the time stated in train
order 213, The engineer stated tnat he did not look at his watch before
departing. The conductor stated that he thought he wrote down 11:30 - 11:40
[a.m.] as the time of departure. '

--The engineer and conductor of Extra 470 West reported
for duty at 8 a.m. on July 30, 1988, to operate the westbound train between
Newton, approximately 25 miles east of Altoona, to Des Moines and return.
The crew picked up the train consist 1ist in the yard office and proceeded to
a siding east of Newton to make up their train from a consist of 49 cars
that earlier had been left in the siding. When Extra 470 West was ready to
depart Newton, it consisted of one locomotive unit and eight cars, including
two placarded tank cars. According to IAIS officials, the conductor of Extra
470 West was responsible for the proper placement of cars in the train. The
tank cars were the third and fourth cars behind the locomotive when Extra
470 West departed Newton. :

The dispatcher’s train ovder book for July 30, 1988. indicates that
train orders for Extra 470 West were received in Newton by the assistant
superintendent of operations who was performing the duties of train order
operator on that date, as he occassionally did. He testified that he copied
the orders, placed them on a desk for the traincrew to pick up, and saw a
crewmenber pick up the orders shortly after 10:30 a.m. Among the orders

placed on the desk, according to the assistant superintendent of operations,
were train orders 213 and 215, the second of which authorized Extra 470 West
to run from Newton to MP 353.2, the east end of the CNW yard limits at Des
Moines, and to return to Newton.

According to the assistant superintendent of operalions, the conductor
of Extra 470 West did not report the time his train departed Newton and no
one observed or reported the departure of Uxtra 470 West to the dispatcher.
IATS officials stated that it was at the oplion of the conductor to report
the departure time of his train.

En route to Altoona, Extra 470 West made only one stop at Colfax, where
the second car behind the locomotive was set out in a siding at that
Tocation, The placarded tank cars, each of which were loaded with
approximately 29,100 gallons of denatured ethyl alcohol, then became the
second and third cars behind the ltocomotive,

The Accident

Departing Altoona, FExtra 406 tast traveled eastward and began
descending on a 0.85 percent grade, The engineer stated that he made a
“first service" reduction (5-7 pounds) of brakepipe pressure, using the
automatic brake valve, which applied the brakes while moving down the hill,
and that he then meved the throtile to the fifth pesition. While the train
was moving in a left hand (direction of movement) 1 degree curve, the
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engineer ubserved Extra 470 West approaching.  He estimated the two trains
were about 300 feet apart and that his train was traveling between 15 and
20 mph at the time. He stated that "I thought | pul the train in emergency.
I shut the throttle down, put the train in erergeincy... " He slated that he
left the engine through the cab door on the left (north) side of Lhe cab of
the engine, crassing over in frent of the conductor who was sitling on that
side of the cab doing paper work. MHe stated that as he was leaving the cah,
he yelled at the conductor, “"There’s a train. lLet’s Jjump."  The conduactor
stated that he did not hear the engineer say anything to him ane that when he
saw Extra 470 West coming around the curve, he positioned himself on the cab
floor, braced his feet, ang wrapped his arms around the conlrol stand. A few
seconds later, Extra 406 Fast and Extra 470 West co¥Vidod head on within yard
limit territory near Mp 346.1. (See figure 3.)

ATV four locomotive units of [xtra 406 fast dorailed but remained
upright and 1in line with the track. the Tead unit of Extra 406 East
overrode the locomotive unit of Fxira 470 West. (See figure 4.) tleven cars
of Exira 406 Fast also derailed with the lead car overriding and striking the
tratling locomotive unit.

The first three cars of Extra 470 West, including the two placarded tank
cars, derailed and overturned. (See figure 5.) Both tank cars overturned
into a shallow ditch on the north side of the Lracks with the top of each car
facing north.  Both tauk cars were positioned about 90 degrees from the
vertical. The lead car of Fxira 470 West overrode the Jocomolive tnit of
that train.

A log from the Polk County Sheriff’s department indicates that three
calls were received between 11:44 a.m. and 149 aom, notifying the
sheriff’s department of the accident. A nearby resident, who stated that he
heard vne accident and saw a couple of cars "flip over," oslimated that the
accident occurved about 11:44 d.mo He notified the <heriff's dopartment,
and then he and his wife, an emergency medical technician, weni to the
accident scene where they arrived about 11:50 i, Abeut the sane Lime, an
Towa state trooper and a Fieutenant From the Alloona police derartment, both
of whom had been notified of the accident through the sheriff’s department,
arrived at the railroad grade crossing at N SAth Avenue east of  the
accident.  They left Lheir vehicles and ran woest down the yvailroad tracks to
the accident site. When the state trocper rveached the aceident site, he
encountered the engineer of Uxtra 406 basi whom he described as "real Lpset

The trooper stated thal the engineer informed them that he was tnable Lo
locate other crewmembers In an offort to localy survivors, Lhe lieutepant,
the trooper, and the engineer climbod onto 1 "flat peatform,” which was what
remained of the westbound Tacomotive. {(According to 1he officers, they weore
not aware that this was the platform of the lTocomotive Wity Extra 470 tost,
until the engineer informed them. )  The officers {hen climbed onto one of
the derailed tank cars, ADMX 29477, AL this point, the otficers obse: vod “he
body of one crewmember undor one «f the tank cars.  Ihe Piewlenant  stated
that he noticed ". . . some Teakage from a spout on (he one tankey," on whict




ght).

!

S
S
S

(7]

b
=
o
P~
<l

o

|
-

>
L
~~
=

[y
F aan Y
o
Lo

j=¥]
—
et

141

oo

v

Extra 408

L3

Figure 3




g
'3‘
a “
L e
LR
B
..

- ”’n'iﬁ
LY .
A

Figure 4.--Unit 406 Overriding Unit of 470 West.

the two officers were standing. They then copied the number from the
placard on tne side of the car and radiced the information to Polk County
officials. The officers stated that they also observed a five in the
vicinity of the jocomotive of txtra 470 West. According to the officers, the
fire had not reached the two tank cars at the time. Because they believed
that an explosion was possible, they Teft the jmmediate area. The officers,
along with the emergency medical technician, the engineer, and the
communications worker, who had heard the accident from her location at
Altoona station and walked to Lhe accident site, procecded cast Loward the
railroad grade crossing at NP b4th Avenue.
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The engineer was helped by the emergency medical technician into an
ambulance that had arrived at the gyrade crossing. The conductor, who had
extricated himself frow the cab and immediately left the wreckage area, was
already in the ambulance.

The communications worker f{aver testified that the engineer stated,
"Yeah it s [my fault]....Why do you think T feel so bad? We had orders to
wait at Altoona until noon, hut we finished our work early, so wé left at
ten ti11."  When questioned later aboul train order #213, both the engineer
and conductor of Extra 406 {ast stated that the train order did not authorize
them to leave Altoona before 12:01 p.m., that they did not wonder about the
whereabouts of Extra 470 West, and that they could offer no explanation as to
why they departed Altoona before tre designated time,

Emergency Response

After receiving a call from the Polk County Dispatch, personnel from the
Altoona fire department were dispatched to the railroad grade crossing at NE
S4th Avenue. The <tate trooper and the police lieutenant warned the fire
department personnel who had just arrived at the grade crossing that product
was leaking from one of the tank cars, The firefighters then proceeded down
the tracks toward the wreckage. The firefighters observed at this time Zhat
the fire had now impinged upon the locomotive of the westbound train. The
two fire unils that had responded to the call were then directed to a
location in a bean field about 1/8 to 1/4 mile southwest of the accident
site, a location that the fire chief decided would be more accessible to
fight the fire.

From the number reported on the placard, the Altoona fire depavtment was
able 1o identify the product in the tank cars from the 1987 Department of
Transportation’s Emergency Response Guidebook, About 1:30 p.m., the fire
department had one of the two trucks approach the accident site from the bean
field and extinguish a grass fire on the south embankment about 40 yards
west of the Tead Tecomotive of Extra 406 Last. One firefighter climbed on
top of a derailed car from fxtra 406 East and observed a flame at the west
end of the west tank car, ADMX 29477, lle stated that he realized It was
product burning from the tank car because of the "flame’s color and erratic
movement. "  The firefighters then left the area of the tank cars because of
the potential for an explosion of the tank car.

At 172:53 p.m., the Polk County dispatcher notified the Des Moines fire
department and requested assistance from the department’s hazardous matevials
team.  The five-man team arrived at the command post at 1st Avenu. and
Adventureland (NE 54th Averue)* aboul ::08 p.m. Shortly afterward, two
members of the hazardous waterials team, wearing protective clothing and
self-contained breathing apparatus, proceeded to the grade crossing at NE
S4th Avenue and approached the accident <ite along the tracks. They were
unable to observe the west tank car, ADMX 29477, because trees obstructed

N

b Adventurelanpd s the name of the street Wwithin the city Ltimitvs of
Attoone ond the street becomes NE SAth Avensue in the county.
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their view. However, they did ohserve the east tank car, ADMX 29494. One of
the two team members stated that ADMX 29494 was on fire at one of “e two
pressure relief valves located on the top of the car. Although the second
team member did not idontify the specific Tocation, he stated that product
was venting and burning from ADMX 29494. He also noted that flame was
impinging on the top of the tank car which was lying on its side. The
hazardous materials team then withdrew Trom the acciden! site and returned to
the command post. About 2:30 p.m, two members of the hazardous materials
team, the superintendent of operations of the IAIS, a second [AIS employee,
and the Aitoona police chief approached the accident site from the south and
west end of the tracks. The police chief and the two hazardous materials
teammembers crossed to the north embankment and approached within 30 yards of
the two tank cars. The two hazardous materials team members reported that
they observed that both tank cars were burning from the pressure relief
valves and that flames were impinging upon both tanks.

Shortly after the second appreach, representatives from the [AIS, the
Towa State Patrol, the Polk County sheriff’s office, and the Altoona police
and fire departments met and agreed to permit the tank cars to burn and
initjate an evacuation of those residents living within a ! 1/2-mile radius
of the burning tank cars. An appreoximate 3/4-mile radius evacuation was
eventually established to allow for traffic flow around the area. The 1987
Emergency Response Guidebook recommends to "“isolate for 1/2 mile in all
directions if the tank car...is involved in fire." The evacuation area was
bordered on the east by 88Lh Street SE and 80th Street, on the west by First
Avenue North, on the north by NE 62nd Avenue, and on the south by US Route 6.
(See figure 6.) An estimated 1,500 citizens were evacuated.’

A field inspector for the Association of American Railrpads (AAR)
arrived in Altoona about 9:20 p.m. on July 30, at the request of the IAIS to
provide technical assistance. Upon arrival, he proceeded to the accident
site to inspect the tank cars and noted that both cars were burning "from the
dome areas and out of the safety valves."

During the period from late evening on July 30 to the early morning
hours of August 1, the tank cars were left to burn Police department
personnel continued to man control points around the area and kepl the area
clear of signtseers. Ouring this time, the railroad made arrangements with a
contractor, Hulcher Services, Inc., to clear the wreckage. On July 31, the
contractor began pnsitioning equipment needed to clear the wreckage.

Salvage of the Tank Cars

Hulcher began clearing the wreckage about 7 a.m., on August 1, from
the west end of the wreckage and worked east toward the tank cars.
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5 fthe Altoonn police chinf estimated 7% percent compliance with the

evacuation on Saturday, July 30, ond 58 percent complionce on July 31, The
evacuation was lLifted at 6:00 p.m. on Mondoyv, August 1.
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Bofore  Hulcher personnel  reached the tank cars, a Safety Board
investigator and representatives from the IAIS and the Archer Daniels Midland
Company (ADM), the owner of the tank cars, approached the accident site
about 9:00 a.m. to observe the tank cars. The fire at ADMX 29477 had
extinguished itself during the night of July 31 and the morning of August 1.
The group observed that tank car ADMX 29494 was burning around the manway
cover (see figure 7) and that liquid was leaking from the manway opening in a
steady drip. Liguid was observed leaking from the center of the pressure
relief valve on the "A" end or leading end of ADMX 29494, but was not
burning. Moments before the tank cars weve to be righted, ADMX 29494 was
sprayed with alcohol foam to extinguish the fire burning around the manway
cover.

Once the tank cars were upright, IAIS decided to mount the tank cars on
trucks ang move them just west of the crossing at NE 54th Avenue where the
remaining alcohol 1in each car could be off loaded. West Side Salvage, the
company contracted to off load the alcohol, estimated that approximately
21,000 to 23,000 gallons were recovered from ADMY 29494 and 13,000 to 15,000
gallons from ADMX 29477,

Injuries
Injuries Extra 406 East Extra 470 West Total

Fatal 0
Serious 0
Minor Vi
None 4]

PRy

Total 2
Damages

Extra 406 Eagt.--The lead unit of Extra 406 East received majcr crush
damage to the front with sheet metal displacement that extended 2.5 feet to
the rear. The interior of the cab of this unit was destroyed by the post-
accident fire. The remaining unilts received light to moderate damaje. The
trailing unit received damage when it was struck and overridden by the first
car of the consisl. Three of the Il cars that derailed were destroyed.

Extra 470 West.--The only incomotive unit in the consist of Extra 470
West was completely destroyed by impact.

The postaccident visual inspection of the two tank cars on Lhe afternoon
of August 2 revealed a dent in the tank shell head at the B-end, or leading
end, of ADMX 29477, the lead tank car (second car from the head end) in the
train. When facirg the B-end, there was a crease on the left side of the
tank shell just forward of the first circumferential weld seam in the side
sheil.,  The tank shell was scorched and burned around the manway and the
pressure relief valve toward the A-end. The scorched and burned area
extended about 2/3 the tank length from the manway toward the A-end and on
the side of the tank that faced up on the cverturned tank. The paint around
the manway had heen burned away, or was bhlistered. There was no visible
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Figure 7.--Burning at Manway Cover of ADMX 29477 (foreground) and ADMX 29494,

warpagr, buckling, or olher obvious indications of stru-tural damage ©o the
Lank sheli observed.  The hottom outlet valve extension and cap did not have
any obvious dawmage.  The manway cover and nozzle were not visibly warped,
The area where the gaskel contected the manway cover had some unknown residue
that had burned. but had no visible scars or marks.

The A-end of AUMC 29494, which had been the leading end of the car, had
na visible damage. A small crpase was found in the tark shell on the side
that had been on the ground toward Lhe B-end of the %Lank car. The tank
shefl was scorched around the manway opening and the pressure relief valve
toward the A-end of the car. The scorched area extended around the side of
he overturned tank that faced up, but it did nol extend toward either end of
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the tank. The paint in areas adjacent to the scorching was blistered. The
bottom outlet valve exlension and cap showed no visible damage. The manway
nozzle ard 1id were not visibly warped or deformed.

The initial damage estimale by IALS (based on depreciated value) was:

Equipment $502,000
Track (600 feet) 50,000
Wreckage/Clearance  6C,000

Total damages including lading were expected to exceed $1 million,
Although the Safety Board requested the [AIS to provide its final estimate of
damages, this information has not been provided,

Track and Signal Information

Track.--The accident occurred on the single mainline track within yard
Timits about .8 mile east of Altoona, lowa, near MP 346.1. The Altoona
station is Jocated at MP 346.9%, and is listed in IAIS Timetable No. 2, dated
April 1%, 1987. The IAIS established the Altpona yard limits by general
order No. 2, dated January 1, 1988, from MP 346.0 tc MP 347.5. By general
order No. 22, dated July 8, 1988, the railroad designated the roadway signs
that were to be installed.” On the day of the accident, no roadway signs had
been installed.

The track was constructed of 119-pound RE continucus welded rail (CWR),
The rails were laid on tie plates with two rail holding spikes per plate on
7-inch by S-inch by 8-foot 6-inch treated timber crossties at about 21-irch
centers. The CWR east and west of the derailmant site was box anchored every
fourth tie. The track within the accident location was on a | degree curve
to the left (based on the direction of movement of Extra 406 East) and had 1
1/2-inch superelevation. The length of the curve is about 1,429 feet. There
was heavy foliage on both sides of the track in this area. The track profile
at the point of collision {MP 3456.1) was level with a 0.85 percent astending
grade for westward trains and a 0.76 percent ascending grade for eastward
trains. About 608 feet of track were destroyed in the derailment.

According to 1AIS Timetable No. 2. the authorized maximum timetable
speed  for subdivision 3 was 40 mph. (In 1986, the track had been
rehabilitated to meet the minimum standards for a3 Federal Railroad
Administration (FRA) designation of class 3 track. The maximum operating
speeds for FRA class 3 track arve 40 mph for freight trains and 60 mph for
passenger trains.,) However, the engineering officer stated that because of
high temperatures, train order 610 had been issuea on July 11, 1988,
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& Altoons station is designated by a stgn on ¢ smatl metal buriding
the Main Street grade crossing.

7 The roadway signs to be instatled included o "Yard Limit Approsch"
¥ I

to indicate that the yard timits were locanted ' mile in advance of the

{imits, and o "Yard Limit" sign to indicate the yard limits,
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instructing trains not to exceed 25 mph between MP 325.0 and MP 350.8; this
order hxd been in effect 24 hours per day since that date. Extra 470 Most
and Extra 406 East had both been issued train order 610 on the day of the
accident.

In accordance with the FRA requirements for class 3 track, Lhe IAIS had
inspected the track weekly. On July 20, 1983, the lowa Department of
Transportation (DT}, which was responsible for performing FRA oversight
inspections for Track Safety Standards, conducted a track inspection of the
IATS system through the Altoona area between MP 325 and MP 250.8; no defects
were noted.

Signals.--Between 1980, when the Chicago, Rock Istand, and Pacific
Railroad declared bankruptcy and ceased operations, and 1984, when the IAIS
began operations. two other railrcads {(the CNW and the lowa Railread) had
requested and received authority from the FRA to operate over portions of
this territory without use of the block signal system.

The CNW filed a block signal application, in accordance with 49 CFR Part
235, with the FRA in 1980 and requested that the FRA grant authority for the
CNW to discontinue the use of the traffic control system bevween Des Moines
and Newton, Jowa, and to discontinue the use of the automatic block signal
system between Newton and lowa City and between MP 355.6 and MP 351.7 at Des
Moines, Iowa. The CNW reported that the proposed method of operation was to
be by timetable and train orders except at Newton and Des Moines where "yard
limit vules" would apply. Existing train traffic was reported as one
switching move per day with no following or opposing train movements and with
no scheduled passenger trains.

The FRA held a public hearing regarding the CNW’'s request, and similar
requests by other railroads, and conducted a field investigation of the CNW
territory in question. The FRA field investigation report noted that when
the Chicago, Rock Island, and Pacific Railroad ceased operations all “power
supply meters” were removed. The report noted further that the signal
system was well maintained until operations ceased but since that time
vandalism across the entire area had been extensive, numerous sigrals had
been shot out, cases broken into damaging relays, cabinets and wiring and
that all copper line wires had been stolen with the exception of a few
isolated areas. Based on the vrecommendation in the field investigation
report and the lack of objection in the public hearing, a brief was prepared
and sent te an internal FRA safety board. The FRA subsequently granted the
CNW the authority requested.

When the lowa Railroad began operations, it also filed a block signal
application with the FRA in May 1982 requesting authority to discontinue use
of the autpmatic block signal system from Des Moines to fowa City, lowa, and
that the approvals granted to the CNW be amended to include the lowa
Railroad. The proposed operation was reported to be two trains a day. The
IATS also stated to the FRA that when traffic increased the signal system
would be made operative. No passenger trains were anticipated., The FRA did
not. hold a public hearing on the lowa Railvoad’'s request {(nor was it requived
to) but did conduct a field invesligation and prepared a brief that was
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presented to an internal FRA safety board. Based on the information
presented, the FRA granted the Towa Railroad temporary approval until
November 18, 1984.

Before the Iowa Interstate Railroad began operations in November 1984,
it requested, in a Tlettier dated October 14, 1984, that the FRA grant
authority for the 1AIS to operate without the use of the existing block
signal system, and requested further that a3l previousiy granted relief for
the territory from Council Bluffs, lowa, to Bureau, l11ineis, be transferred
to them. The IAIS did not file a block signal application., TAIS officials
informed the FRP that their operations would be similar lo that of the lowa
Railroad and that an application for "permanent discontinuance" of the hiock
signal system would be made at a later date. The IAIS Superintendent of
Operations stated to Safety Board investigators that "...the signals were
still there, but they were inoperative. They had been vandalized. All of
the relays and batteries and all the necessary equipment for the signal
system had heen vandalized to a point that it was cost prohibitive to restore
them,..."

The FRA Associate Administrator fer Safety responded to the ITAIS on
November 23, 1984, informing the IAIS that FRA's previous approvals to
operate without use of the block signal system had been granted on a
temporary basis.® The letter stated further, "...I strongly urge that you
take immediate steps tc make application for FRA approval of whatever action
you intend to take in the matter of the retention or disposition of the
signal system on the tracks of the former Chicago, Rock Island, and Pacific
Railroad between Council Bluffs, lowa, and Davenport, Iowa...." '

The FRA informed the Safecy Board that it should not have addressed in
its letter to the IAIS the need to consider the abandonment of the signal
system from Des Moines to Newton because the previously granted approval to
the CNW would have transferred automatically to the IAIS,

The IAIS provided Safely Board investigators an unsigned copy of a
letter dated April 14, 1987, in which the IAIS requested that the FRA grant
the TAIS authorily to operate permanently without using the block signal
system. The IAIS stated that it has not received a response to its letter.
The FRA Standards Division Chief for Signals informed the Board that the FRA
has no record of having received a request from the [AIS regarding permanent
operation without use of the block signal system.

Safety Board investigators observed that signal No. 3472, located
approximately 0.3 mile west of the Altoona station {sce figure 2), had not
been removed, covered, or turned away from the track.

8 tor the oaren at Attoona, FRA's approval to the lowa Railroad to
operste without the signat <ystem expired on Kevember 18, 1984,




Train Information

Extra 406 East.--At the time of the accident, Extra 406 East was a
cabooseless train that consisted of 67 freight cars and 4 diesel-electric
locomotive units, with a trailing tonnage of approximately 7,000 tons. All
the Tocomotive units of Extra 406 East and the locomotive unit of Extra 470
West were manufactured by the Electro Motive Division {(EMD) of General
Motors Corporation, were previously owned by the [1linois Central Gulf
Railroad (ICG), and were rebuilt with a low profile short hood. The IAIS
does not use event recurders in their locomotive units.

The lead unit of Extra 406 East was equipped with a new radic unit that
was being tested by IAIS. Based on statements of the crew of Extra 406 East,
the radio on their train was operative.

During the postaccident inspection of Jlocomotive unit 406, the
controlling locomotive of Extra 406 East, the cab controls and the 26L air
brake valve were found in the folltowing positions: control stand reverser in
the forward position; throttle in eighth position; automatic brake valve in
emergency position; independent brake valve in applied position; the left
side emergency valve in the closed position; MU-2-A valve in the lead
position;® and the operating switches in the "on" position.

Extra 470 MWest.--When Extra 470 West departed Newton, it consisted of
one diesel-eiectric locomotive unit, 3 loaded cars and 5 empty cars.'0 It is

unknown 1f an initial air brake test was conducted at Newton.

Postaccident inspection of unit 470, the only locomotive unit of Extra
470 West, found the automatic brake in the service position with the handie
broken off, and the MU-2-A valve in the lead position. The throttle stand
was not Tlocated following the accident. Due to the extensive destruction,
the condition of tha air brake valves could not be ascertained. The A-}
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9 This air brake control valve must be in either the {oad or troftling
position (deperding on the location of the locomotive unit, i.e, tead unit or
trailing unit) for the operation of the independent brake.

10 Extra 470 West was configured from the front end as follows:
locomotive wunit, 2 empty covered hoppers, 2 loaded tank cars, 1 lonaded
covered hopper, and 3 empty gondolas.
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charging cut-off piiot valve'! was removed for inspection and testing. (See
Tests and Research.)

With the exception of the hand set, the vradio equipment on the
locomotive unit of E£xtra 470 West was mounted in the short hood. There is no
record of radio communicalions involving Extra 470 West on the day of the
accident.

Tank cars ADMX 29477 and ADMX 29494, both U.S. Department of
Transportation (DOT) specification 111A100W]l tank cars, were built in 1985 by
American Car Foundry (ACF) Industries, Inc. for the Archer Daniels Midland
Transportation Company (ADM). The tank cars were approved for the
transportation of ethanol and products authorized in 49 CFR Part 173 for
which there "are no special commodity requirements "?? »

Both tank cars had an inside length of 53 feet 10 1/2 inches and an
inside diameter of 9 feet 11 /8 inches. The 7/16-inch tank shell of the
cars was fabricated from Association of American Railroads (AAR) TC-128 Grade
B tank car steel, and the 15/32-inch tank heads were fabricated from American
Society for Testing and Materials (ASTM) A-51% Grade 70 steel, The full
capacity of each shell was 30,000 galions based on a Tading of 29,400 gallons
and a 2 percent outage'® of 600 gallons. The AAR design specificatien
indicated that the test pressure for the tanks was 100 psig. Each tank car
was equipped with 100-ton trucks and type E top and bottom shelf couplers.
The light weights of ADMX 29477 and ADMX 29494 were 67,800 pounds and 67,200
pounds, respectively. Neither tank car was equipped with head shield
protection, nor requirnad to be by federal regulations.

t When an emergency application oceurs regardless of whether it was
initiated from the automatic or emergency brake valve, from an undesired
separation of locomotive units or cars, from the caboose valve or any other
souUrces, the A-1 charging cut-off pitot wvalve regsponds by gqgoing to
application position where it (1) delivers sir pressure to the brake valve
which {mmediately cutse off air flow to the brake pipe, (2) detivers air
pressure to &8 pressure swilch which nultifies dynamic brake, (3) delivere air
pressure to a pressure switch which causes power to be cut off, (4) and
delivers alr pressure to initiate sanding for a specific time period (if 50
equipped).

1e Bused on this regutation, the tank rars could have lransported any
nonregulated commodity or any vegulated commodity that does 1ot have any
special handting requirements, such as insulated tanks or a coarfgo heating
system,

13 The amount of unfilled volume remaining inside the tank car after the
tank has been loaded to allow for the product to expand in ¢ase aof changes {n
the ambient temperature.
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Both tank cars had a top wanway entrance with an inside diameter of
20 inches. A hinged lid covered the manway opening and was secured hy
8 holts and nuts around the circumference. A vacuum relief valve was mounted
in the center of the wmanway Tid. The ACF design drawing for the manway
arrangement. specifiec that the manway gasket be white neoprer», with an
outside diameter of 71 7/8 inches, an inside diameter of 18 7/8 inches, and a
thickness of 1/8 inch. The ACF design drawing did nol inc¢lude any
specificaticens for gasket hardness ov compressibility. ACF also specified
that Bostick 1142 cement be used to secure the gasket to the cover.

Both tank cars were alsc equipped with two pressuire relief valves,
Tocated on each side of the manway, and a hottom outlet valve. The relief
valves were rated Lo discharge at 75 psig.'*  The relief valves cn ADMX 29477
and ADMX 29494 were tested by the manufacturer, Midiand Manulacturing
Corporatior (Midland), in September 1985 and October 1985, respectively.
The test certificate indicates that all four reltef valves opened at 75 psig
and were vapor tight at 60 psig.'® The test certificate also indicates thatl
the tanks were hydrostatically tested at 100 psig without evidence of
‘lTeakage. The president of Midland stated that the two relief valves are
tested in a vertical position only but that, in the absence ni pressure, the
relief valves should be vapor and liquid tight regardless of the position or
orientation uf the valves with respect to the vertical. The bottom odtlet
valves are designed to function and effectively shut off the flow of liquid
even if exposed to fire. The manufacturer has stated that these type valve.
are intendad for use with flammable and other hazardous waterials.  The
bottom out'et valves are rated for absolute prossures to 285 psi and for
temperatures ranging from -20 degrees F to 500 degrees F.

14 Psig -+ pounds per sauare inch goge. fioge pressurce s the difference
botween the total absolute pressure. within a  coantatnel and aitmespheric
pressure (14.7 pounds per square inch absotute), and meoasures the magnitude
of the net pressure exerted on the container.

5 As the internol tank pressure increases, the vatves are designed to
start opening at 60 psig and be completetly opened at 7% psig, '




Hethod of Operation

The IAIS is a regional railroad,'® which began operations in November
1984,'7  The Heartland Corporation,'® with the assistance of major freight
shippers who faced uncertainty about continued rail service, acquired certain
property and trackage rights from the trustees of the estate of the Rock
{sland. The lowa Interstate Railroad then acquired the right to use this
property and track through a Tong-term lease with a fixed buy-out option at
the end of the lease period, and operations were initiated.

The TAIS is a nonsignaled (dark) single track, mainline railroad
operated by timetable, train orders, and special instructions. Trains are
operated by two crewmembers--an engineer and conductor, IAIS normally
operates two through trains daily. one in each direction between Blue Island,
I1linois, and Council Bluffs, lowa, and local trains that originate at
various intermediate terminals. The IAIS also operates five branch 1lines.
During the investigation, [AIS officials made reference to train operations
that had been announced for special passenger train excursions over the lAIS.

~The dispatcher’s office, located in lowa City, lowa, is staffed by one
dispatcher on each 8-hour shift 24 hours a day who handles the 488 miles of
railroad between Blue Island and Council Bluffs.

General orders, general notices, and special instructions are issued by,
and over the signature of, the Superintendent of Operations. On April 14,
1987, general order No. 26 was issued to all employees adeopting Timetable
No. 2, dated April 15, 1987, and the Gesneral Code of Operating Rules, to be

16 Although The: » is ne sut definition, by regional ratlroad is
considered a ratlroad larger tha- a short tine railroad {ususlly with more
than 200 route mites), but smallier then a8 Class 1 roitrond and usualty
censidered a tlass 11 railroad, Within the last 15 years, approximetely 19
regional raflroade have begun operation as neuwly created railroads or with
new ownaerzhip,

\7 Atcording to testimony of the presiydent of {AlS, when the 1AlS was
granted authoéity on October 10, 1984, by the Interstate Commerce Commisiion
to vonduct operatioeny, the Rotk Istand lines wore being used by tenants {(the
Milwaukee Reaiirood Company and the lowa Railrosd Company) with short-term
leases.

18 The Heartland Corporatton is a holding company controlled by on-iine

shippers and the Codnr Rapide & [cows City Raitread,. The Cedar Rapids & lowa
City Railroaed is a 50-mile railrood owned by the {owa Electric Light and
Power Company.
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effective April 22, 1987.'%  On January |, 1988, general order No. 1 was
fssued outlining changes in the General Code of Operating Rules as they would
apply on the IAIS. On January 10, 1988, geueral order No. 10 was issued
cancelling all general orders Nos. 1 through 70 for 1987 in their entivrety.
According to the I[AIS Syperintendent of Operations, the General Code of
Operating Rules, although annulled by general order No. 10, remained in
effect on the |AIS.

Rule 93 of the General Code of Operating Rules governs the movement of
trains within yard limits. Rule 93 states, in part: "...movements within
yard limits must be made at restricted speed....” Restricted speed 1is
defined as follows:

A speed that will permit stopping within one half the range of
vision; short of train, engine, railread car, stop signal, derail
or switch not properly lined, looking out for broken rail, not
exceeding 20 mph.

When the engineer of Extra 406 Fast was asked about the application of rule
93 and the yard limits at Altoona, he stated, "...I never really thought
of...how far east of Altoona it [yard limits] went. I knew that we had a
yard limit rule at Altoana, but I never did know exactly where--how far it
extended.”

Federal regulations address the designation of yard limits. 49 CFR
218.35, states, in part:

(a) After August 1, 1977, yard limits must be designated by-.
(1) Yard limit signs, and
{2) Timetable, train orders, or special instructions.

The dispatcher was able to rommunicate with trains by radio or by
crewmembers <¢alling from a wayside telephone, The radio system was a
repeater type system with transmitters being located at strategic locations
to facilitate coverage {intended eventually to be complete coverage) of the
raiiroad. On the date of the accident, installation of the entire system
had not yet been completed and "dead spots” (locations where reception was
poor or nonexistent) existed on some parts of the railroad. Preparatory work
was in progress for installing a radio repeater transmitter at Altoona to
improve radio reception in the future. Stations where telephones were
located, which included Altcona and Nowton, were designated in  the
timetable, The crew of Extra 406 East testified that before departing
Altoona, they did not atiempt to radio the dispatcher or fxtra 470 West, nor
were they required to do so by company rules,

oo

19 Prior to Aprilt 22, t19B7, the 1AIS operated under the Uniform Code of
Operating Rules, which had been in etfeet on the former Rock lsland property.
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A "standard" clock?® was located in the enginehouse office at Council
Bluffs. Rule 3 of the General Code of Operating Rules states, in pare.

Time comparison: the watches of employees designaied must be
comparaed with a standard clock before commencing oach  days
work...Conductors must, when practicable, compare lime wilh their
engineers before starting each trip or days work.

Although the conductor testified that he compared his watch with the
standard clock in Council Bluffs, neither crewmember could vecall if they
compared time with each cther before commencing the trip. The engineer
testified that he did not know the location of the standard clock at Council
Bluffs.

Wnen asked if anyone was assigned the duty of reporting the times
trains departed Newton, the assistant superiniendent of operations in Newton
stated, "T think it is. Sometimes [ will do it, sometimes the agent does it.
It’s nobody’s specific duty." When the dispatcher on duty at the time of the
accident was asked how dispatchers receive information on the arrival and
departure times of trains moving over the territory, he stated, “...if
there’s someone on duty at the station...they will call in...or else the crew
will call on the radio...." There were no departure times recorded on the
train sheets for Extra 470 West on July 30, 1988, when it departed Newton.
its initial terminal. The dispatcher further stated that because train order

213 "...was a right over order....I don’t have to follow it [Extra 470 West]
&s carefully.”

Dispatchers are required to maintain a record of train movements, in
accordance with 49 CFR 228.17, which states, in part:

(a) each carrier shall keep, for each dispatching district, a
record, of train movements made under the direction and control of
a dispatcher who uses telegraph, telephone, radio, or any other
electrical or mechanical device to dispatch, report, transmit.
receive, or deliver train orders pertaining to train movements.
The following information shail be included in the record: ....(9)
direction of movement and the time each train passes all reporting
stations. (10) arrival and departure times of trains at all
reporting stations.

Newton and Council Bluffs are desl{gnated by the IAIS as reporting statiens.

Rule 521, paragraph 4, of the General Code of Operating Rules requires
that, before & train order is acted upon, both the conductor and engineer
must have a written copy of the tLrain order and make certain that the train
order is read and understood by other members of the crew.

20 & crock desfgnated by the railroad as one which provides tho correct
time.
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fhe IAIS had no procedures or rules to require that train order
operators verify to dispatchers that train orders have been recefved by
vraincrews,

Rule 92 of the General Code of Operating Rules also states, in part,
"Trains must clear other trains which are superior as prescribed by Rutes 86
and $-87." This statement was annulled by rule 7 of the special instructions
in JAIS timetable No. 2, which read: "Rule 93: 3rd paragraph does not ipply."
The superintendent of operations stated that the third paragraph of rule 93
had been deleted to enable trains to operate within yard limits without
concern as to the superiority of trains. Rule S-87 states that "“An inferior
train must clear the main track not less than 5 minutes before the timetable
schedule leaving time or train order waiting time of an opposing superior
train.”

Ihe [AIS operates over trackage of the DMU and the CNW between MP 153,72
and MP 364.5. Special instructions in IAIS timetable No. 2 for the third
subdivision in which Newton, the home terminal and initial station of crews
operating over this territory, is located states, in part, "Between MP 35021
and MP 364.5, trains and engines will be governed by timetable and rules of
the CNW Transportation Co. and DMU R.R. Permission from the CNW yardmaster
must be obtained before entering these limits."22  The [AIS also operates
over trackage of METRA%Y between Blue Island and Joliet, [11inois, and over
trackage of the CSX Transportation Company between Joliet and Bureau,
[Tlinois,

Rule 4 (c) of the General Code of Cperating Rules states, in part, that
general orders, bulletirs, notices and circulars will be posted in books
and/or on bulletin boards at stations designated in the timetable. IAIS
timetable No. 2 designated Newton as a station where general order boards or
books were located. Current general orders, general notices, and special
instructions of the CNW were not posted on the bulletin hoard at Newton. At
the Safety Board’s deposition proceedings, IAIS officers stated that
information on operations over CNW trackage was now being posted at Newton.

Company rules and Federal regulations require that when a train is
originally made up {initial terminal) and when a train consist is changed by
picking up or setting out cars (intermediate locations), a test of the train
air brake system must be conducted in accordance with prescribed procedures,

- o ape s

2t 1AlS officers testifiod thoat traciage recently had been acquired by
the Heartlend Corporation from the CNW between MP 350 and He 353.,2.,

&2 As noted previousty, HP 353,70 and HMP 344.5 are, respectively, the
east end and the west end o0f CHNW's vard ot Des Moines. CNW rules govern the
movement of trains within the yard. CHWw had nct deleted the third paragraph
cf Rute 93 of the Generst Code of OGperating Rules.

2.4 METRA is8 the former Northeast 1i{linois Railroad Corporation now under
the authority of the Chicago Commuter Rail Service Board,
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{See appendix D.) The conductor of Extra 406 East testifiad that an
initial terminal air brake test of the train had been performed by the
switchcrew at Council Bluffs, and that the enginecrew had received a written
note to that effect before they departed. He further stated that no tests
were made after they coupled the locomctive units to the train at that
jocation., The crew of Extra 406 tasti testified that no air brake tests were
performed at any of the locations where cars were set out or picked up en
route from Council Bluffs to Altoona.

The positioning of tank cars within a train is addressed in 49 CFR
174.91, which states, in part:

[xcept for a tank car placarded "COMBUSTIBLE,"?* a loaded placarded
tank car in a moving or standing train may not be nearer than the
sixth car from the engine, occupied caboose, or passenger car.
When the length of the train will not permit a loaded placarded car
to be so placed, the tank car must be placed as near the middle of
the train as possible, and not nearer than the second car from the
engine, occupied caboose, or passenger car.

The IAIS had included the requirement of 49 (FR 174.91 in the special
instructions in timetable No. 2 that was in effect at the time of the
accident. (See appendix €.)

Both the superintendent of operations and an assistant superintendent of
operations assigned to the Newton yard stated that basad on their
understanding of rules the two tank cars should have been positioned as the
sixth and seventh cars behind the locomotive,i.e., the last two cars of the
train,

Personnel Information

Extra 406 FEast.--The engineer of Extra 406 East had been off duty from
vionday evening, July 25, through Thursday, July 28, and spent the last day
working on a family construction project. He slept between 10:30 p.m.
Thursday and 5:00 a.m. Friday. The engineer stated that he usually worked
from "8 in the morning until five or six."

The conductor of Extra 406 Casl had been off duty on Thursday, July 28,
and spent the day at home performing vavious ciores, He reported that he
went to bed at 9:30 p.m. that evening and slept well until % a.m. the
foilowing morning.

Both the engineer and conductor of Extra 406 Fast reported for duty at
7 a.m. on July 29, 1988, and worked a 16 !/2-hour shift on an extra train

24 Yhere are no placement nor  sepacation criterin in the federal
regiulations for tank caes plecoarded os YCOMBUSTLIBLE M
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movemert before going of f duty at 5:30 p.m. in Council Bluffs, where Lthey
each were provided a hotel room. The engineer and conductor stated that
after eating dinner they slept a maximum of 5 and 4 hours, respectively,
before being called by the IAIS dispatcher at 12:30 a.m. to report for duty
at 1:30 a.m. for a return trip to Newton. They had been on duty for about
10 hours when the accident occurred. When the engineer was asked after the
accident what time he thought they would have finished up on the day of the
accident, he stated, "! figured our 12 hours would be close. It would be
after one."

When the engineer was asked after the accident about bning tired or
fatigued, he stateda, "I'm not used to staying awake all night, 7 was tired
but not ---." When asked if ejther he or the conductor had been ('‘red enough
to nod off or to actually show the signs of fatigue, he replied, "He [the
conductor] might have nodded off but not sieep. 1 remember looking over
there and you could see his head bobbing...but he never slept. no." The
conductor stated that he "wasn’t really tired, no" and that he didn’t have
any trouble staying awake.

The engineer of Extra 406 East had 23 years of experience in railroad
operations having been employed by the Rock Island and the CNW as a brakeman
and conductor. He was hired by the ITAIS in November 1986 as a nart-time
conductor and worked in that position unttl January 6, 1988, when he became a
fult-time conductor. According to IAIS training records, he began training
for the position of Tocomotive engineer in January 1988 and was promoted to
engineer on July 25, 1988, 5 days before the accident. (See additional
discussion under Training Program for Engineers.)

The conductor of Extra 406 tast had 32 years of experiecce in railroad
operations, of which 23 years were as a conductor. MHe had been employed
previously by the Rock Istand and the Jowa Railroad as a brakeman and
conductor.

Extra 470 Wast.--The engineer and conductor of Exira 470 West reported
for work at 7 a.m. on July 29, and returned to their homes at & and 7 p.m.,
resprctively, that evening., tach reportediy had slept about 8 hours during
the night before the accident. On the day of the accident, they reported for
duty at 8 a.m. at Newton and operated Extra 470 West until the time of the
accident.,

The engineer of Extra 470 West had more than 8 years of experience in
railroad cperations. Prior to being hired by the IAIS on October 25, 1945,
a5 an engineer/conductor. he had been employed as an engineer with the Rock
Island.

The conductor of Extra 470 West had 28 years of experience in railroad
operations. He had been omployed previously 1in the positions of track
labover, brakeman, and conductor by the CNW and as a conductor by the Rock
Island,
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Based on their experience with the Rock lstand, the operating crews of
Extra 406 East and txtra 470 West were considered by the IAlS superintendent
of operations to be qualified for their respective positions.

Other JAIS Personnel.--The chief dispatcher on duty at the time of the
accident was initially hired by the IAIS as a dispatcher in November 1984.
He had no prior experience as a dispatcher but had worked part-time as a
clerk with the lowa Railroad for 4 months during the summer of 1983 before
returning to school. When he began employmen! with the IAIS, he received no
formal tratning on the duties of dispatcher. In addition to issuing train
orders, the chief dispatcher issues general orders according to the
superintendents’ instructions and performs various clerical duties. He
attended the rules class in April 1987 and was qualified on the General Code
of Operating Rules,

The assistant superintendent of operations al Newton wias employed with
the IAIS in October 1984, He had been employed previously by the Rock Island
and had more than 20 years of experience working as a brakeman and conductor.
On the day of the accident, he performed the duties of a train order operator
at Mewton in addition to his regular duties, He was qualified on the General
Code of Operating Rules, according to the superintendent of operations.

{See appendix B.)

Training of Operating Employees

Operating Rules_ Classes.--The IAIS conducted training classes on the
operating rules for its employees in April 1987, before issuing general
order No. 26 for use af the General Code of Operating Rules and Timetable No.
2. There is no record that the company had conducted training on operating
rules prior to April 1987. Based on the information provided by the IAIS, 70
percent of its operating emnloyees attended the classes in April 1987; ali
those who attended the classes completed successfully what the railroad calls
an "oral examination" on the General Code of Operating Rules. The
superintendent of operations stated that questions for the ‘"oral
examinations" were randomly chosen and posed to the class as & whole and were
discussed by the group. No written examinations were conducted. Although
requested by the Safety Board, the [AIS did not provide any documentation on
instructions given to the various rules examiners on how to conduct rules
classes, There is no record of training or examination on the operating
rules for the remaining 30 percent of the employees listed on the roster.

The engineer and conductor of Extra 406 Last and the engineer of Extra
470 West attenued the rules classes in April 1987; the conductor of Extra 470
West was hired after that date and received no training on the IAIS operating
rules before he began working on the railroad. With the exception of the
engineer of Extra 406 East (see Training Program for Engineers), there is no
record of the other crewmembers receiving any olher type of training.

The superintendent of operations stated that when the IAIS began
operations the railroad had adopted the "Rules amd Instructions for Train
Handling and Operation of Air Urakes," which had been in effect on the
former Rock Istand since 1974 and that no updales had been made to that
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document, He stated furthey that the train and engine crews had received
copies of the manual while formeriy employed with the Rock Islard, and he
assumed that thoy had retained their copies of the manual. Testimony from
the crew of [xtra 406 ECast indicated, however, that all traincreus did not
have copies of the manual. There was nn record that these rules and
instructions had been adopted in writing. The superintendent of c¢perations
stated that the rales in the manvx] were taught in the rules classes,
Instructions in the manual for performing the proper train air braike tests
are consistent with the provisions for conducting air brake tests required in
49 CfR Part 232. The instructions in the manual, however, do not address
conducting air brake tests with an end-of-train device in cabooseless
operations.

Traipning Program for Engineers.--The superintendent of operations stated
that in November 188% the IAIS implemented a formal program, which had been
patterned after one used on the former Rock Island, for the promotian of
operating employees from the position of conductors to the position of
locomotive engineers, The program begins with a 1-day classroom
incoctrination, fuilowed by three phases of on-the-job training (0JT) during
which various aspects of Tlocomotive operations are addressed. A 1-day
classroom session is held fcllowing each phase to prepare the student
engineer for the next phase and the final examination. The program is to be
complieted within & months, but the timeframe may be shortened depending on
the student engineer’s previous expecience and prugress during training,

During the three phases of 3J7, the student engineer is assigned to the
crew as the conductor and is responsible ftor performing the duties of that
position while simultaneously receiving instruction on tne position of
engineer., According to the superinlendent of operalions, it is the policy of
the TAIS to have each lrain crewmember qualified as both conduclor and
engineer,  The superintendent of operations stated that this practice 15
advartageous because it reduces the number of employees required for train
operations and that at the time of the accident, 80 percent of the operating
personnel were qualified for both positiens. He stated further that al)
engineers on the [AIS could be assigned to serve as an instructor for a
student angineer. He further stated that the instructors were provided with
"a quideiine,..they should use” during the training, Two @ngineers who had
served as instructors for ths engineer of Extra 406 Fast testified that they
had not been given any guidance or instructions as to what material should be
covered during the *raining program before the accident. One of the
engineers stated that he received the booklet on the training program 3 to 4
weeks before the Safety Board’'s deposition proceedings, which were held on
November 11, 1985,

According to the training program, the assistant superintendent of
operations is required to make at least one trip with each student engineer
during each phase of the training to evaluate personally the progress of the
student engineer. The assistant superintendent cf operations is required
further to certify that each student engineer is qualified to function as an
engineer. This certificatyon and the successful completion of two written
examinations--onz on mechanical and air brake subjocts and one on operating,
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safety and vadio rules--are mandatory, according to the program, before a
candidate can be promoted to the position of engineer.

The engineer of Extra 406 East entered the engineer training program in
January 1988. His training records indicate that he served as a conductor on
a yard switch engine assignment between January and May 1988. According to
the engineer, there were few o:casions he experienced over-the-road training
from another engineer because "my job for the first 6 months was there in the
Newton yard just switching....” In yard operations, the conductor has many
duties and is often off the train performing switching operations. He stated
that he was not evaluated by a supervisor ¢r company cfficial during this
period of training. Although required by the program, there is no document
certifying that he was qualified to be promoted to the position of engineer.
The assistant superintendent of operations stated that he had not personally
certified thal the engineer of Extra 406 Last was qualified and that he had
nevey certified for promotion any trainee he supervised.

The superintendent of operations testified that the assistant
superintendent of operations, who, according to the program, was responsible
for evaluating the performance of the student engineers, was not a qualified
engineer on the [AIS.

The engineer of Fxtra 406 CEtast compieted successfully a written
examination on July 25, 1988, which also served as an operating rules
examination, according to the superintendent of operations. Based on this
examination and the observations of other engineers, the superintendent of
operations, without ever accompanying the engineer of Extra 406 East,
promoted him to the position of engineer on July 25, 1988. According to one
of the instructors, the trains handled by the engineer of Extra 406 CEast
during his training program were, on the average, 17 to 25 cars in length
with a trailing tonnage of about 1,800 tons. The accident occurred during
the First road trip and the second train movement to which the engineer had
been assigned following hiy completion of training and promotion to
locomotive engineer,

Operating Rules of the CMW.--The superintendent of operations of the
IATS staled that operating crews had been qualified on CNW rules to operate
over trackage of the CNW at Des Moines. The engineer of Extra 406 East
stated that he had not been qualified by a company official to operate over
CMW trackage. The transportation superintendent of the CNW informed the
Safety Board that an IAIS officer had been cualified as a rules examiner on
the CNW rules. The Safety Board requested a list of IAIS employees qualified
on the CNW rules and the date and method by which they were qualified, and
the name of the company officiai qualifying IAIS employees on the CNW
operating rules. The IALS has not provided this information,

Management Oversight

The assistant superintendent of operations stated that it was company
policy not to conduct efficiency testing, IAIS officers stated that they did
not perform operaticnal tests and inspections for various reasons: 1) “when
the IAIS applied with Lhe Interstate Commerce Commission, we did not indicate
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we would do operational testing; 2) the company had waivers from the ICC and
the FRA  permitting the [AIS not to perfurm coperational tests; and 3) the
compahy has historically been exempt from 49 CFR Part 217.9 pursuant to Part
217.13." The [AIS could not provide documentation for an exemption or waiver,
{See further discussion under Federal Regulations and FRA Oversight.)

Testimony from operating employees indicated that very Tittle on-line
supervision of the day-to-day operations of train and enginecrews outside the
terminals was provided and that supervisors rarely rode trains. Thera were
11 supervisors for 78 train and enginemen scattered over approximately 488
miles of railroad, and the supervisors were often required to perform the
duties of operating personnel. The position of road foreman of engines, who
is responsible for overseeing enginecrew operations, was vacant at the time
of the accident. According to the assistant superintendent of operations,
this position had been vacant since "shortly after the first of the year
(19881."

A review of the IAIS personnel records of the employees involved in this
accident indicated that only the chief dispatcher and the conductor of Extra
406 Fast had a prior record of disciplinary action while employed by the
IAIS. The chief dispalcher was issued a letter of reprimand in October 1986,
for accepting a transfer of train orders that failed to give a train order
(running order) to a train on September 26, 1986, between Newton and
Atlantic. The conductor was issued two letters of reprimand: one in October
1986 for operating a train from Newton to Atlantic without a train order
(running order} on September 26, 1986, and one in December 1987, which
described and cited his failure to obey a wait order on December 14, 1987,

8 months before the accident. According to the superintendent of operations,
the IAIS policy regarding disciplinary action was that three letters of
reprimand could constitute grounds for dismissal,

Federal Activity

Federal Oversight.--The provisions of 49 CFR Part 217 require each
railroad (1) to file a copy of its operating rules, timetables, and timetable
instructions and any amendments to these documents, (2) to file a program for
concucting operational tests and inspections lo determine compliance with
operating rules, timetables, and timetable instructions, and (3} to file a
program of instruction on operating rules. Furthermare, each raitlroad,
except for a railroad with fewer than 400,000 manhours, is required to file
annually with the FRA a reporlt on these activities for the previous year.
(See appendix E.)

On September 7, 1988, a Safety Board - nvestigator was informed by FRA
personnel of the Operations Practice Division that the [AIS (1) did not have
a rule book on file, (2) did not have an operating procedure and inspection
plan on file, and {3) had reported over 400,000 manhour: for 1987.

Information obtained from the FRA indicated that on October 24, 1986, at
the Council Bluffs yard, an FRA inspector noted a defect on an inspection
report with regard to 49 CFR Part 217, with the remark which stated, in part:
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Check train orders, general orders, rules books {none
available) safety, vrules book fimetable (none
available}[superintendent of operations] advised had
ordered rule books and is printing new timetable....

Information obtained from the FRA’s Headquarters System Support Division
indicated that on September 2, 1987, at Blue Island, I[1linois, an FRA
inspector noled defects on an inspection report with regard to 49 CFR 217.9
and that he found, through discussion with company officials, that the IAIS
did not periodically conduct operational tests and inspections to determine
the extent of compliance with its code of operating rules, timetable, and
timetable special instruclions. During the Safety Board’'s deposition
proceedings, the [AIS claimed nu knowledge of the report filed on
September 2, 1987. According to the FRA, a defect on an inspection report
only indicates that an FRA inspector took exceptici: to some aspect of the
carrier's operations; there is no fine imposed or violation reported at that
time. The FRA indicated further that an inspector can note a defect on an
inspection report rather than a violation, if in his opinion, a violation is
not warranted.

On August 2, 1988, an FRA field inspector filed a report on the I[AIS
with the following remarks:

Dispatcher’s records of train movements failed to show
weather condition at 6-hour intervals.

Cispatcher’s record of train movements failed to show
departure time of train at a reporting station.

Dispatcher’s record of train movements failed to show
unusual events affecting movement of trains including the
head end collision of Extra 406 West and Extra 470 East
on July 30, 1988,

Discussions with FRA field and headquarters personnel indicate that FRA
personnel differ on what action takes place after field personnel notes
defects on 1inspection repurts, Field personnel indicated that for a
violation to be levied, action would have to be initiated by headquarters
personnel. Headquarters personnel indicated that defects do not result in
enforcement action; violations are recommended by the field personnel and
then evaluated at headquarters for sufficiency of legal basis to enforce the
violation. Based aon FRA records., the IAIS has never been cited for a
viotation of operating practices or had a penalty imposed.

On December 7, 1988, the Safety Board wrote to the FRA’s Associate
Administrator for Safety and requested specific information vegarding the
TAIS” compliance with 49 CFR Part 217 and any action contemplated by the FRA
to assure compliance, (See appendix F,)

In a Tlet 2r dated January 18, 1989, the FRA responded to the Safety
Board’s letter concerning the [AIS’ compliance with 49 CFR Part 217. The FRA
stated that (1) the TAIS had not been granted an exemption or waiver from the
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provisions of 49 CFR Part 217 which addresses railroad operating rules,
(2) the IAiS was not in compliance with 49 CFR Part 217, {(3) the IAIS has not
petitioned for an exemption from 49 CFR Part 217, (4) the IAIS did file a
copy of its operating rules, as required by 49 CFR 217.7, and (5) the IAIS
has not filed a program of instructions on operting rules, as required by
49 CFR 217.11. With respect to filing a program of operational tests and
insjections, as required by 49 CFR 217.9, the FRA stated that the "1AlS, in
Decamber 1988, filted a program of operational tests and inspections with the
FRA’s Washington, D.C., Office of Safety." With respect to filing an annual
report, as required by 49 CFR 217.13, the FRA stated that an annual "report
was filed but not in a timely manner." In response to the Board’s question
as to how the defect that was filed in September 1987 was resolved, the FRA
stated that "Carrier officials were admonished to bring the IAIS programs
required under 49 CFR 217 into compliance." The FRA stated further that it
"has initiated an enforcement action against the [AIS through the procedures
of the Federal Claims Collection Act.”

FRA nheadquarters personnel told Safety Board investigators that the FRA
relies, primarily, on its field staff to detevmine i{if defects noted on
inspection reports have been corrected by the carriers. The FRA also relies
heavily on its district and regional personnel to notice trends that indicate
a particular carrier may need special attention., Defects and violations
noted on inspection reports are entered into a computer data base. However,
the FRA does not have a formal process for the systematic evaluation of this
data base. According to FRA, ad hoc reviews of portions of the data base are
occasionslly performed.

Accident Reporting Criteria and Previcus Accidents.--The National
Transportation Safety Board’s rules pertaining to notification of railroad
accidents are outlined in 49 CFR Part 840. (See appendix G.) By a final
rule published in the Federal Register on December 6, 1988, the Safety Board
amended Section 840.3 to reduce the period of time during which notification
of certain railroad accidents is mandatory: 2 hours for any accident thac
resuylts in a fatality or serious injury to two or more crewmembers or
passengers, the emergency evacuation of a passenger train, or the release of
hazardous materials; and 4 hours for any accident that requires ar
evaluation of property damage.?? The rule change became effactive on
February 6, 1989, Prior to that date, a &-hour 1imit was in effect.

Under 49 CFR 171.16, each carrier that transports hazardous materials
must  submit within 15 days to the Research and Special Programs
Administration (RSPA) of the U.S5. DBOT a written report about each
transportation incident that involves the unintentional release of hazardous
materials and meets other criteria, including property damage exceeding
$50,0C0.

25 Notificotion to the Mationa! Transportation Safety Board is through a

toll froe telephone number of the National Response center (BOO0 4264-0201).
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FRA accident/{ncident reporiing criteria are addressed at 49 CFR Part
225, (See appendix H.)

In addition to the accident at Aitoona on July 30, 1988, four other rail
equipment accidents in which damages exceeded $150,000.00, as reported by the
IAIS, have occurred on the IAIS since it began operation. These accidents
occurred on May 8, 1987; August 2, 1987; May 12, 1988; and May 20, 1988. 1In
the accident on May 20, 1988, six tank cars transporting alcohol derailed and
two released product, Although each of the four accidents met the Safety
Board’s accident notification criteria, the Board was not notified of any of
the accidents., The chief operating officer of the IAIS stated that he was
not aware of the Safety Board’s accident notification criteria.

The IAIS did file an FRA rail equipment incident report for the accident
at Altoona on July 30, 1988, and for each of the four previous accidents on
its property. The incident report submitted by IAIS for the accidents on
July 30, 1988, and on May 20, 1983, indicated that hazardous materials were
involved, However, the FRA’s computer generated report on the accident of
May 20, 1988, did not indicate that hazardous materials were involved.

RSPA informed the Safety Board that the required -reports were not
recefved for either the accident on May 20, 1988, or the accident at Altoona
on July 30, 1988, both of which involved the release of hazardous materials.

The chief operating officer of the TAIS stated that the company official
responsible for filing reports to the FRA ts also responsible for filing any
hazardous materials incident reports. In a certified letter dated November
7, 1988, the Safety Board requested that the IAIS submit copies of written

company procedures for reporting hazardous materfals incidents. The Safety
Board also requested information on the qualifications of the inrdividual
responsible for reporting the hazarous materials incidents, The Safety Board
did not receive a respourse from the IAIS.

Testimony of the chief dispatcher indicated that there were no written
procedures or 1ist of numbers to call in the event of an accident. His
statement further indicated that on the day of the accident, he believed that
he was calling the FRA to notify thal agency of the accident, when, in fact,
he was calling the National Response Center. The chief dispatcher stated
that he now has a "list of numbers to call" in the event of an accident.

Between April 1983 and April 1988, RSPA received from various carriers
27 reports of hazardous materials incidents in which tank cars shipped by ADM
have released hazardous materials. The failure in 26 of these reports was
attributed to either loose or defective fittings, ADM’s Cedar Rapids plant,
the shipper of record for ADMX 29477 and ADMX 29494, was the shipper in 2 of
the 26 incident reports.

AOM’s plant manager in Cedar Rapids stated that he has not received any
formal notification from any carrier about problems with tank cars loaded at
Cedar Rapids., The superintendent of alcohol production at the Cedar Rapids
plant stated that he had been notified by some carriers about leaking valves
and fittings on tank cars released from the Cedar Rapids plant but indicated
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that the problems usually are with "older cars that had the top valves [top
operated bottom valve] on them." He also mentioned problems with bottom
valves, but stated he had no knowledge of carriers refusing to accept a tank
car because the manway bolts were not tightened.

IAIS did not contact ADM about the accident on July 30, until the
following day after a Safety Board investigator suggested that the railroad
do so. '

Meteorological Information

At 11:52 a.m., on July 30, 1988, at the Des Moines, lowa international
airport, 1t was sunny with a temperature of 91 degrees F. Winds were west to
southwest at 7 to 8 mph. Visibility was reported to be 12 miles.

Medical a.. iuxicological Information

The conductor of Extra 406 East sustained a laceration to the bridge of
his nose. He was admitted and later released from the hospital on July 30,
1988.  The engineer of Extra 406 East sustained several abrasions on his
right arm when he jumped from the Tocomotive just prior to the collision.

The medical examiner’s office performed autopsies on August 1, 1988, on
the operating crew of Extra 470 West. The report noted compression crushing
and blunt traumatic injuries for both crewmembers. The report also noted
"moderate decomposition" and ‘“moderately advanced decompoasition” for the
bodies of the engineer and conductor, respectively, The bodies were not
reco(\;ered until about 5 p.m. on August 1, more than 48 hours after the
accident. ‘

Toxicological specimens of blood and urine were obtained from the
crewmembers of Extra 406 Fast approximately 4 hours after the accident. The
samples were obtained under current FRA requirements and were forwarded to,
and examined by, the Center for Human Toxicology (CHT), Salt Lake City, Utah,
for the FRA. No alcohol or other drugs were detected in any of the
specimens.

Tissue specimens were obtained from the bodies of the deceased
crewmembers of Extra 470 West by the medical examiner two days after the
accident. These samples also were forwarded to CHT for examination. Ethanol
was detected by CHT in the samples of both crewmembers: no other drugs were
detected.  According to CHT, the ethanol was a result of bacterial
contamination.

Neither the dispatcher nor the train order operator on duty at the time
of the accident were reguested to submit to ioxicological testing.

Survival Aspects

Unit 406, the Tead unit of Extra 406 fast, which was operating eastbound
with its short hood forward, overrode the Tead unit of Extra 470 West, which
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was operating westbound with its long hood forward. As a result, the fuel
tank on unit 406 was damaged. With the exception of slight deformation to
the rear cab door, the cab compartment structure remained intact. The
postcollision fire, however, destroyed the interior of the cab compartment.

The covered hopper car immediately behind unit 470 sTipped by the
stundard type E (nonshelf) coupler used to couple the car to the locomotive
and it overrode the short hood end of unit 470 and destroyed the cab and all
the associated equipment at that end of the locomotive.

- Transportation of Hazardous Materials

Tank Car Design Standards.--U.S. DOT design specifications for tank cars
are contained in 49 CFR Part 179. Under 49 CFR 179.3, the AAR Committee on
Tank Cars has been deleyated by the DOT to approve applications for the
design and construction of tank cars, when "in the opinion of the Committee,"
the tanks and equipment are in compliance with the effective regulations and
specifications of the DOT.

49 CFR Part 179 addresses several tank de-ign details such as tank shell
thickness; however, it does not require that closure fittings maintain their
integrity in accident situations. For example, there are no standards such
as minimum torque values and gasket specifications to assure that bolted
fittings are made Tiquid and vapor tight, The regulations also do not
require tha AAR or the tank manufaciurer to consider and provide protection
against the internal dynamic loads (frem liguid surging or sloshing, for
example) to which a tank and its fittings may be subjected during a
derailment or overturn. A tank car engineer at ACF Industries, the builder
of ADMX 29477 and ADMX 29494, has stated that ACF does not have the expertise
to "readily" calculate pressures from the dynamic loads that could have
occurred in this accident.

Preduct Shipping Information.--ADMX 29477 and ADMX 29494 were loaded
with 29,104 and 29,105 gallons, respectively, of denatured ethyl alcoho! at
the ADM plant in Cedar Rapids, Iowa, on July 28, 1988. The tank cars were
then transported by the Cedar Rapids and lowa City Railroad (CRANDIC) from
Cedar Rapids to lowa City for interchange and transfer to the [AIS,

The shipping papers for both tank cars identified the product as
“Denatured alcohol, Flammable liquid, NA 1986 - Ethyl alcohol, anhydrous,
denatured in part with petroleum products/chemicals content not to exceed
5%." The shipping papers also indicated that the iank cars were to have
"Flammable" piacards. Both tank cars had a flammable liquid placard bearing
the number "1986" on each end and side of the tank car.

. The denatured ethyl alcahel inades in the two tank cars was a mixture of
ethyl alcohol and gasoline. The concentration of the gaseline was not to
exceed 5 percent,  The denatured ethyl alcohol has a flash point of &8
degrees F to 60 degrees F, The Emevgency Action Guides published by the AAR
state that for pure ethy) alcohol:
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Ethyl alcohol and its solutions can be easily ignited under
warm ambient temperature conditions.

Vapors may travel some distance to a source of igniticn and
flash back.

Containers have some potential to rupture violently if exposed
to fire or excessive heat for sufficient time duration.

Ethyl alcohol does not react with water and is stahle in
normal transportation.

Ethy) alcohol is generally considered to he of low toxicity.

Tank Car Securement Procedures at the ADM Cedar Rapids Plant.--The ADM
plant in Cedar Rapids produces denatured ethy) alcohol, carbon dioxide,
fructose, and other by-products of corn. The plant manager indicated that of
the products produced, only the denatured alcohol and the carbon dioxide are
nazardous materials under Federal transportation regulations.

At the Cedar Rapids plant, alcohol tank cars are loaded by operators who
work under the supervision of & foreman. The foreman stated Lhat his
responsibilities include operating equipment, and overseeing the loading and
the preparation for transportation of the denatured alcohol. The foreman
estimated that he spends about 2 percent of his time at the alcohol ioading
facility, and will only "go down to the loading facility if the loader has a
problem.” The superintendent, who is responsible to the plant manager, has
the overall responsibilily for alcohol production, including the loading of
the alcohol into tank cars.

The plant manager oversees all plant operalions and reports to ttre
individual in ADM’s corporate office who is responsible for production and
engineering at ADM’s corn processing facilities. The plant manajer also
stated that the only direction qiven by the corporate office concerning
toading operations was when the plant originally started production, The
pltant manager indicated that the directions might  have baen in wriling,
although he had no recollection or written record of the directions.

in addition to the Cedar Rapids plant, three other ADM plants produce
dendtured alcohol, The plant manager stated that the four plants are
individually run. He did not know how the cornorate office ensures that the
individual plants employ consistent safety practices.

When the accident occurred, the only written directives concerning
alcohol tank car loading operations at the Cedar Rapids plant were two
interoffice memos from the superintendent to the operators and the foremen.
The first memo, dated March 27, 1985, concerned the outage required {or
alcohol tank cars, fhe second memo dated ODecember 9, 1985, contained
instructions to the operators and foremen concerning 1oading procedures, and
states in part;

Foltow all safety regulations while loading.
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Manway and outiet cap must be tight with no leakage.

Tank car must be properly sealed; bottom valve handle and
manway .

Both memos were posted for the operators and foremen in their work areas.

The superintendent stated that most instructions concerning the loading
of tank cars had been given verbally. ADM submitted step-by-step written
loading procedures after the accident and after the Safety Board requested
that copies of written procedures be submitted. ADM officers stated that
although the loading procedures were not in written form beafore the accident,
these procedures had been followed at the Cedar Rapids plant since 1980, ADM
also stated that the procedures were written down only because the Safety
Board had requested that written procedures be submitted, and not because
these procedures needed to be in writing.

The step-by-step procedures 1list the tasks that an operator must
complete when loading an alcohol tank car but do not provide direction as to
how a particular task should be completed. The procedures state, in part:

Open top manway. Check 3/4 inch unioad vent to be sure
it is closed.

Check boltom for leaks periodically while filling.
When full be sure pump has shut off before removing

spout. Check gasket for top and close lid.,  Tighten
bolts eveniy for proper fit of 1id to sealing gasket.

Seal top manway. Close drop gate from platform and print
out weight on ticket.

Remove ground cables and turn placards on rail cars to
full side.

The ADM operator who loaded ADMX 29477 and ADMX 79494 on July 28 had
been employed in the position about 2 1/2 years and had been employed by ADM
for 14 years. He stated that he has loaded rail tank cars only and that he
loads a maximum of two cars at one time. He estimated that during his shift
he may load an average of two to four tank cars with alcohol or carbon
dioxide. However, if there are no tank cars to be loaded, he is assigned to
other work.

The superintendent stated that operators have been instructed orally to
replace a manway gasket if they questioned whether a gasket is "good or
bad," and specifically if the gasket shows evidence of weather-related
cracking, The operator who loaded the tarnk cars involved in the accident
stated that while gaskets were changed frequently, he could not specify how
aften.
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Before the accident, ADM did not maintain written records on manway
gasket replacements or other routine maintenance. According to ADM
officers, since the accident, the Cedar Rapids plant has started to maintain
a writfen loy to record when manway gaskets ave replaced and other routine
maintenance work is performed on the alcohol tank cars. ADM stated that it
does not concede to a need for recording the replacement of gaskets or other
‘routine, minor maintenance work," but has implemented the recordkeeping
procedure at Cedar Rapids “as a result of the NTSB’s investigation,"

The operator stated that after loading a tank car, he inspects and
replaces the manway gasket if necessary, closes the manway cover, and
tightens the bolts using a 24-inch wrench. He secures the manway cover by
tightening the bolts in pairs, starting with the bolis opposite the hinge,
proceeding to the bolts on efther side of the hinge, and then to the bolts on
the side. The opevator stated that the procedure for tightening bolts was
"known knowledge of tightening anything down." He does not use a torque
wrench to tighten the bolts to a specified torque but tightens the bolts
until he cannot tighten them further. After tightening the manway opening,
he places a seal?® on the manway. He then replaces the cap for the bottom
outlet valve and also places a seal on the valve.

The foreman indicated that the operator was the only ADM employee with
the responsibility to inspect the manway or the valves of a tank car before
the tank car is released to the railroad. The superintendent stated that
neither he nor the foreman follow up with the operators to determine %hat
manway gaskets are being replaced when they should. The superintendent
further stated that he observes the operators on a continuous basis and that
he depends upon the competency of the operator and the foreman to ensure that
tank cars are properly prepared for shipment.

Title 49 CFR 173.1(b} states that it is the responsibility of each
person who offers hazardous materials for transportation to instruct each
agent, officer, or employee having any responsibility for preparing
hazardous materials for shipment as to the applicable regulations. Section
173.31(b) states that when tank cars are loaded and prior to shipping, the
shipper must determine that the tank, safety appurtenances. and fittings are
in proper condition for the safe transportation of the tading.  Section
173.31(b) (3) requires that all closures of openings in tank cars and of their
protective housings must be properly secured in place. Manway covers must he
made tight against leakaye of vapor and liquid, by use of gaskets of suitable
materials. A1l closures of openings in tank cars must be inspected to the
extent practical for corrosion of or damaye to the gasket seating surface.

Initial training and qualification of ADM operators is accomplished
through 0JT which lasts 6 to 8 weeks. Trainues work with different qualified
operators during the training period. To qualify for the position of
operator, the trainees must pass an oral evaluation and test on an cperator’s
duties, including those involving tank loading operations, administered by

Ol e

26 This seal is fer detection of tampering, not for protection from
leakage.
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the superintendent. Gnce operators are considered qualified, they are not
required to requalify for Lhe position or take any recurrent training.

Tests and Research

Sight Distance Tests.--Sight distance tests were performed from 11:30
a.m, to 1 p.m. on August 4, 1988. The tests were performed using two IAIS
Tocomotives operated in configuralions to represent Extra 406 East (short
hood forward) and Extra 470 West (long hood forward). ODistance to the long
end and to the short end of the Tocomotive from the cab is 46 feet and 14
feet, respectively. The locomotives were operated by two IAIS management
employees. Representatives trom the Safety Board, the FRA, the United
Transportation Union (UTU), and the JAIS were present in the operating
compartment of the Jlocomotives. A UTU representative, who was an {AIS
engineer and was familiar with and had frequently operated through this area,
was positioned in the conductor’s seat of the locomotive representing Ixtra
470 West,

Before any equipment was removed fiom the scene of the accident,
investigators established that the point of jwmpact, based on the physical
evidence, was at MP 346.1.

The fire that followed the accident destroyed the ground cover and
foliage in the ar2a of Lnhe impact, and the cleanup operation resulted in the
removal of some of the embankment on the north side of the track. An IAIS
green hy-rail van was positioned near the point of impact, on the north side
of the track, to simulate the visual obstruction that the embankment and
foliage might have presented fto the crewmembers of the trains involved in the
accident,

Four tests were conducted to approximate the available sight distance
between Tlocomotives, The first two tests were conducted having the
locomotives slowly and simultaneously back away from the point of impact.
The last two tests were conducted with both locomotives slowly approaching
each other after having first backed out of sight of the other, each to a
point about 650 to 707 feet from the point of impact. The minimum distance
between the Tocomotives that was measured during the four tests was
1,016 feet.

A-1 Charging Cut-0ff Pilot Yalve.--On October 18, 1988, the A-l charginyg
cut-off valve, which had been removed from the locomotive unit of Extra 470
West, was taken to the manufacturer, Westinghouse Air Brake, in Wilmerding,
Pennsyivania, for postaccident testing and inspection, in accordance witlh
the manufacturer’s Test Specification 7-2617-0, dated January 26, 1988, The
testing and inspection determined that the valve was functioning as designed
and that Extra 470 West experienced an emergency application of the train
ltne air brakes as a result of a "break-in-two," or train line separation,
and not as a result of an emergency application by the head-end crew.

Alr Brake Tests.--On July 31, 1988, the equivalent of an initial
terminal air brake test was performed on the 55 cars of Extra 406 Last that
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did not derail. Exception was taken to the brake cylinder piston travel on
6 of the 56 cars tested.

Representatives from the FRA, the JAIS, and the Safety Board, and the
chief mechanical officer of the IAIS noted that the IAIS engineer who was
oparating the automatic brake valve during the postaccident air brake t{est
was not familiar with the federal requirements for an initial terminal air
brake test and was unable to perform the test properly. He had to be
instructed on various points during the test. During the test of brake pipe
teakage, the initial reduction was exceeded because the engineer was looking
at the brake pipe pressure gage instead of the equalizing reserveir pressure
gage. Also, the observers noted that the engineer was about to cut in the
brake pipe cut-off valve without reducing the eguatizing reservoir to a
pressure equal to the brake pipe, an action that would have resulted in the
brakes releasing prior to completion of the test.

On August 1, 1988, the equivalent of an initial terminal air brake test
was performed on the four undamaged cars of Extra 470 West. No exception
was taken to the operation or condition of the brakes aon these cars.

Postaccident Inspection and Pressure Yests of Tank Cars.--On November )
and 2, i988, representatives from the Safety Board, the FRA, the AAR, ADM,
and ACF Industries,?” convened at the rail car repair facility of RESCAR,
Inc., in Longview, Texas, where both tank cars had been shipped following the
accident, 1o inspect the tank cars externally and internally, document any
damage, assess whether or not hydrostatic tests could be conducted safely
and, if so, to conduct the hydrostatic tests to determine the general
integrity of the tank cars and the function of the valves.

An interior inspection of the tank cars revealed no deficiencies or
defects, A1l weld seams and areas of attachments appeared to be in
excellent condition. The gaskets in the bottom outlet valves were slightly
. Ff center, but were within normal tolerances. While some creases and areas
whive paint had been burned off were noted during the external inspection,
there was insufficient damage, such as cracks or spalling, to preclude
conducting the hydrostatic tests. Before the tests were conducted, gaskets
made of white neoprene were installed in the manway openings. The ADM
representative advised that gaskets of white neoprene are used by ADM. The
safety valves were vemoved for bench testing and the valve openings were
sealed for the hydrostatic tests.

When the hydrostatic lests began and the internal tank pressure slowly
built toward 100 psig, several small leaks were noted around the safety valve
mounts and the manway openings on both cars. At this point, the bolts around
the manway covers were further tightened to the physical ability of the two
workers involved with the testing. This involved the workers sitting down,
bracing themselves, and forcing the wrench with their feet., The leaks
stopped and both cars successfully held 100 psig for over 10 minutes, as
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27 IAIS was ipvited to participate, but did not send & representative to
observe the inspection and testing.
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required by Federal regulatiuns, Although the tests were determined to be
successful, on-scene witnesses expressed concern over thz inordinate amount
of effort expended by the two workers to tighten the belts and shtain the
reaitired seal.

When the pressure relief valves were vemoved from the tank cars for
bench testing, the torque required to loosen each of the & mounting holts for
an individual valve was recorded. (See apperdix 1.} The B-end valve on
ADMX 29477 had one loose bolt, and the B-end valve on ADMX 29494 had two
joose bolts,

Bench tests were conducted to determine the pressures at which the
reliel valves would uvpen and then reseat. (See appendix I.) The pressure
relief valves were tested in a vertical position only since the testing
facilities were not designed for other orientations. Manufacturer's
specifications stipulate that the valves be fully open at 75 psig, and reseat
at 6U psig.

Manway Gaskets.--The manway gaskets installed in the two tank cars at
the time of the accident showed evidence of heat damage but no other obvious
signs of deterioration.  The gaskets were submitted to the U.S. Customs
aboratory for chemical analysis of the material and surface deposits.,  The
resutts disclosed that the gaskets were composed of a polymer having the
characteristics of silicon rubber. There was no evidence of any sealants on
the gaskets. MNo detectable changes in the properties of the gasketls occurred
after immersion in a 95 percent ethanol/5 percent gasaline mixture for one
week. Thermal analysis of the gaskets indicated that the gaske! material can
withstand temperatures of 250 degrees € (480 degrees F) without weight
loss.

Other Information

Disaster Preparedness.--The city of Altoona had an up-to-date disaster
plan and it was implemented during the accident. Control points around the
perimeter of the accident site were manned for the duration of the accident
by the Jowa State Patrol, the Polk County Sheriff’s office, and the Altoona
Police Department. Two churches and an elementary school were opened for
shelter purposes, and the Salvation Army provided food and beverages
throughout the incident.

Polk County had 19 fire departments with 25 rescue units available.
Polk County also had mutual aid agreemenls with surrounding countics. [t was
not recessary to exercise these agreements during the accident.

According to the Altoora fire chief, tocal emergency response personnel
had never been contacted by the railroad regarding actions to be taken in the
event of & hazardous materials incident.

Shelf Couplers.--In 1982, the Nalional Space Technology Laboratories

prepared a report, "Analysis of Locomotive Cabs,” at the reguest of the FRA.
One goal of the report was to "...analyze concepts that are currently
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available for mitigating the car override problem and identify improved
cohcepts.,..."”

The report stated:

When considering the override problem, Tlocomotive coupler
design is an area of concern. The use of coupler designs,
suth as E or F shelf couplers, would fend to prevent climbing
at the coupler during a colligion, Also, increasing the
strength of the coupler/draft gear steel to near that of the
locomotive underframe would tend te decrease climbing during
impact by containing the collision energy in the couplers and
undersill areas.

The report concluded that "One promising candidate concept [in terms of
override miftigation] that is determined to be technically acceptable and
economically feasible involves the installation of shelf couplers on
tocomot ives.”

Tank Car Fittings.--A 1986 study?® analyzed RSPA’s Hazardous Materials
Information System database. The study attributed the twe most frequent
soturces of failure leading to the release of hazardous materials, for the
rail mode, to defective and toose fittings. Together, these iwo failure
modes accounted for 6,567 reported incidents out of a total of 10,485
incidents reported from 1976 to 1984, c¢r about 63 percent. Individually,
reports of defective fittings numbered 2,883, or 28 percent of the total.
Reports of loose fittings numbeved 3,684, or 35 percent of the total. Also,
the study stated thal many reportable incidents are not reported and
therefore not counted in the database,

Rallroad Event Recorders.--Section 10 of the Rail Safety Improvement Act
of 1988, passed by Congress, directs the Secvetary of Transportation to
"issue such rules, regulations, standards, and orders as may be nhecessary to
enhance safety by requiring trains to be equipped with event recorders"
within a specified time frame. On November 23, 1988, the FRA issued an
Advanced Notice of Proposed Rulemaking (ANPRM) on railroad event recorders,
The stated purpose of this ANPRM was to determine "whather Federal regulatory
intervention is necessary to ensurz the presence of event recorders on train
movements with FRA’s jurisdiction, and whether such reguiations would be cost
beneficial." The legislation discussed above was not mentioned in the ANPRM.

At the FRA's January 10. 1989, public hearing on the issues outlined in
the ANPRM, the Safety Board made an oral presentation and later submitted
more detailed written comments in vesponse to the AMPRM. The Board’s oral
presentation stated, in part:
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28 Iransportation of Hagardous Materials, Congress of the United States,
Office of Technology Assessment, (OTA-SET-304), July 1984, page 84,
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With respect to recorders, the Safety Board’s views are shaped by
years of experience in using recorders to help reconstruct and
"solve" aircraft accidents The Board’'s unique perspective with
the use of voice and data recorders in aviation as accident
investigation tools have convinced it to call for the use of event
recorders on trains,

The Safety Board’s recommendation history regarding recorders on
train movements began on October 6, 1963. As a result of a train
accident in Laurel, Mississippi, on January 25, 19692, the Safety
Board issued Safety Recommendation R-69-18 to the FRA. This
recommendation requested that FRA impose reguiations requiring that
all mainline trains be equipped with speed recorders. Following an
accident at Glendora, Missouri, on September 11, 1969, the Safety
Board further racommended, in Safety Recommendation R-70-15 on
August 19, 1970, that FRA develop and iwplement instrumentation to
record train draking performance, The FRA responded with an ANPRM
on February 4, 1974, which outlined the development of proposed
regulations fo require speed vecerders. On November 9, 1977, a
train accident occurred at Pensacola, Florida, and the Safety Board
tssued Safety Recommendation R-78-44 on July 31, 1978, to the FRA.
The Safety Board recommended that FRA require event recorders on
all trains operating on main tracks. On May 21, 1979, the FRA
finally published the outcome of the deliberations initiated by the
ANPRM in 1974. The FRA determined that speed recorders were
nefther justified nor, based on the state-of-the-art, feasidle.
The FRA maintained that position in responding to Safety Board
followup letters in 1980, 1981, and twice in 1985. In fact, in fts
response letter of August 8, 1985, the FRA emphatically stated that
it intended to give no further consideration tu the issue of event
recorder vequirements and requested that the Safety Board close
Safety Recommendation R-78-44, The Safety Board did close Safety
Recommendation R-78-44 on hovember 28, 1985, and placed it in the
"Unacceptable Action” category,

W e ke ek

If the Rail Safety Improvement Act of 1998 mandates rules requiring
event recorders, which we believe is the most logical
interpretation of that statute, the FRA is not free to decide
whether Federal regulatory intervention on this subject 1is
recessary.

From the outset of the develepment of the legislation which
resulted 'n the inclusion of the provision on event recorders, the
Congressional proponents of event racorders shared the Safety
Board’s recognition that the infavmation derived from event
recorders proved invaluable in determining the cause of train
accidents and preventing more accidents.

The American sShort Line Ra11road.Assoqjgnigg.-~The American Short lLine
Railroad Assaciation (ASLRA} was organized in 1917 and by 1918, 177 railroads
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were members. The purpose of the ASLRA is *...to provide cooperative action
in the consideration and solution of problems of management and policy
affecting the operation or welfare of shortline raliroads, to promote federal
legislation of benefit, and to resist enactment of legislation that would be
detrimental to the railroad industry.®

A directory of small railroads published in 1986 contained information
on 412 shortline railroads.?® About 40 percent or 167 of thase railroads had
started operations or had changed owners since 1973. Twenty of these
railroads, including the IAIS, listed mileage in excess of 100 miles. Since
1986, several other railroads have started operation from property spun-off
from Class 1 carriers (for example, the Montara Rail Link from the Burlington
Northern, and the Wisconsin Central from the Soo Tine). According to the
Official Railway Guide, in 1988 there were 318 regional and shortiine
railroads in operation. The Fedaral Railroad Administration has oversight
responsibility for all railroads, including the shortline and regional
carriers,

ANALYSIS
General

No mechanical defects on the equipment of either train were found that
would have contributed to the accident. No anomalios or deficiencies in the
track structure or track geometry were noted that would have contributed to
the accident. Weather was not a factor in this accident.

The Accident

The provisions of train order :I13 prohibited Extra 406 East from
departing Altoona until 12:01 p.m. unless Extra 470 West arrived prior to
that time. Witness testimony and statements by the crew of Extra 406 Fast
indicate that Extra 406 Fast departed Altoona around 11:40 a.m. and that the
trains collided about 11:44 a.m., 0.8 mile east of Altoona station. Based on
the time of the accident and the location of the accident, Extra 470 West had
more than sufficient time tn travel the distance before the expiration of the
the time designated in the train order. The Board, therefore, concludes that
the primary causal factor of the accident was the premature departure of the
traincrew of Extra 406 East from Altoona in violation of the provisions of
train order 213, Postaccident statements of both the conductor and engineer
of Extra 406 tast indicaie that they understoce the provisions of train arder
213, but they could wnot offer any explanation as to why they departed
Altoona before the designated time of 12:0] p.m. Accordingly, the Safety
Board’s investigation attempted to determine why the crew failed to comply
with the provisions of train order 213.

Operation  of Extra 406 East.--The safety Board considered the
possibility Lhat the crew could have recklessly intended to leave Altoona
when they did and ignored the dangers and consequences of doing so. No drugs

e e At b i e by b )l ik S o €5 ¢ o= e e

29 Amer ican Shortline Railwey Guide, 3rd edition, 19886, fduward A. Lewis,
Katmboch Publishing (158N 0-89324-0¢3-6).
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or alcohol were detected in any of the  specimens of the engineer or
conductor of Extra 406 East during postaccident toxicological testiny; the
Safety Board, therefore, rules out the possibility that drugs or alcohol were
a factor on the crew’s decision to depart Altocna before the designated time,
The crew had set out and picked up cars en route to Altoona and while at
Altoona, and had complied with the provisions of a meet order with Extra 430
West whlle in the CNW yard limits, all apparently without incident, There is
no evidence to suggest that the crew was operating the train in a reckless
manner before the accident; therefore, the Safety Board concludes that the
crew did not deliberately depart Altoona early, cognizant of the dangeis and
consequences of doing so.  Consequently, the Safety Board examined various
factors that may have caused the crew to leave Altoona prematurely.

When the accident occurred, the crew of Extra 406 East had been on duty
for just over 10 hours, having reported for work at 1:30 a.m. on the morning
of the accident. They had worked 10 hours the previous day and were then
allotted a period of 8 hours of "rest" in accordance with the Hours of
Service Act. During this period, they checked into a hotel, ate a meal, and
reportedly received between 4 and 5 hours of sleep before the dispatcher
called them at 12:30 a.m. to report for work at 1:30 a,m, On Thursday,
July 28, both crewmembers had been off duty and had experienced a normal
sleep-wake cycle at home, being awake during daylight hours and sleeping
during the night. In order Lo accommodate their work assignment for their
train movement from Council Bluffs on the day of the accident, the crew
adjusted their sleep-wake cycle so that they would sleep in preparation for
the overnight return train movement to Newton. Even though, as previously
mertioned, the crew performed various work en route to Altoona and while at
Altoona without incident, it is nevertheless possible that the crew was
fatigued by the time they reached Altoona. This work could also have placed
increased demands on the memories of the crew and could have diminished the
likelihood of their recalling the "wait" provizion of the train order.

The crew of Extra 406 tast received a number of train orders during the
morning hours, the first of which was a meet order (train order 205) with a
westbound train, Extra 430 West; this order was received and acknowledged by
the crew of Extra 406 East at 3:37 a.m. Nearly & hours later, the crew
received another train order (211) which instructed the crew that train
order 205 was annulled and that after Extra 430 West arrived at MP 353.2,
Extra 406 East could operate from MP 353.2 to Newton. In essence, with the
issuance of train order 211, Extra 406 East was given authority to operate
from MP 353.2 to Newton, which included the area through Altoona. About
¢ minutes later, this information was reinforced when Extra 406 East received
and acknowledged train order 212, which instructed crews of eastbound trains
between MP 353.2 and Newion, except Extra 406 East, to wait at MP 353.2 until
2 p.m. Approximately 20 minutes later, Extra 406 East received train order
213, which again instructed the crew that it could operate from MP 353.2 to
Newton but that now it would have to wait at Altoona until 12:01 p.m. for
Fxtra 470 West, Although the engineer stated that he heard and understood
the train order when the conductor copied the order, there was no further
discussion between the crewmembers concerning the order, Nearly 2 hours
elapsed from the time the traincrew received train order 213 and the time
the crew departed Altoona. Had the crew been prudent and acted in accordance




=, PR R R RN MR AT TR T . B

46

with operating rules, they would have reviewed and verified with each other
the train orders received before departing Altoona.

The Safety Board is concerned with the dispatcher’s issuance of train
order 213 to Extra 406 East in terms of the wording and the contents of the
train order. Prior to issuing train order 213, the dispatcher had issued two
other train orders to Extra 406 East that gave the train authority to operate
to Newton. The wording of the first part of train order 213 (Extra 406 Fast
has right over Extra 470 West MP 353.2 to Newton) would indicate to the crews
that they have the authority to operate between those points. However, the
wording of the last part of the train order (and wait at Altoona until 1201
for txtra 470 West) stipulates a condition which, in essence, nullifies the
authority of Extra 406 East to operate beyond Altoona until 1201 or the
arrival of fExtra 470 HWest, whichever occurs first. The Safety Board is
concerned that train order 213, in conjunction with the two previously issued
train orders, may have further developed a "mind set” on the part of the crew
of Extra 406 East that they were cleared to operate to Newton. Moreover, the
Safety Board 1is concerned that Extra 406 East was granted authority to
operate in an area where there was an opposing train movement. The Safety
Board believes that this accident could have been prevented by a modification
of the train order or if a type of track warrant system had been in place.
In either case, Extra 406 Eest should then have been given authority to
operate only as far as Altoona. Once the crew reached Altoona, they would
have then been required to contact the dispatcher and obtain permission to
proceed east of Altoona.

The engineer and conductor of Extra 406 East both expressed concern
abnut exceeding the 12-hour duty time Timit although the crew should have
had sufficient time to travel the approximately 24 1/2 miles from Altoona to
Newton before 1:30 p.m., the time when their 12 hours would have expired.
Furthermore, the engineer was on his second train movement since being
promoted to engineer and had never operated a train of the weight and length
of Extra 406 East. Given that he had operated this train without incident to
Altoona and given the crewmembers’ statements expressing concern about the
12-hour, on-duty 1imit, it is possible that the crew was preoccupied with
reaching Newton and finishing their first tour of duty with the engineer
operating the train,

The crew of Extra 406 East made no attempt to radio the dispatcher or
the crew of Extra 470 West to determine the whereabouts of that train and
apparently was not concerned with the location of the train, After receiving
a number of train orders in the early morning hours and then passing an IAIS
train in the CNW yard, the crew of Extra 406 East might have believed that
they had passed Extra 470 West, when indeed it was Extra 430 West, and that
they had a clear track to Newton,

While there is a lack of sufficient evidence for the Safety Board to
conclude positively why the crew depar:ed Altcona without regard to the
provisions of train order 213, the Safety Board believes that a combination
of fatigue, preoccupation with completing their assignment, and the work
activities that intervened between the time the crew roceived the train order
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and departed Altoona, were factors that caused the crew to forget the "wait"
provision of train order 213.

The engineer stated that he moved the throttie as far as the fifth
position when operating the train leaving Altcoona, and that the train was
traveling between 15 and 20 mph when he observed Extra 470 West appronaching
at a distance he estimated to be about 300 feet. The exact speed of the
train could not be determined because [AIS does not equip its locomotive
units with event recorders. However, since the accident cccurred within yard
limits, Extra 406 Fast should have been traveling at restricted speed, a
speed which would have permitted the crew to stop the train within 1/2 the
range of vision, short of an approaching train. As of the date of the
accident, yard limit signs had not been installed and the vard limits were
not listed in the timetable, train orders, or special instructions. The
engineer stated that he was aware Lhal yard 1imits had been esiablished at
Altoona, but that he did not know how far they extended. Postaccident
observation of the automatic brake valve in the ‘"emergency" position
indicated that the engineer did apply the train brakes with an emergency
application before exiting the cab. Postaccident sight distance tests
indicated that the greatest distance at which the crews of the two trains
could have seen each other was 1,016 feet. However, since the foliage and
the embankments were extensive'v altered when the wreckage was cleared, the
Safety Board cannot consider ine results of the sight distance tests as
conclusive.  Therefore, the Board was unable to determine the precise
distance at which Extra 406 East would have been able to see fxtra 470 West.

Operation of Extra 470 West.--Because neither crewmember of Extra 470

West survived the accident and since the IAIS did not equip its lacomotive
units with event recorders, the Safety Board was unable to determine the
speed of the train at the time of the accident.

The assistant superintendent of operations, who was performing the
duties of a train order operator in Newton on the day of the accident, stated
that he saw one of the crewmembers of Extra 470 West pick up the orders that
had been placed on a desk in that office. However, since he did not discuss
the train orders with the crewmember, he had no way of knowing if the
crewmember fully understood the train orders or if the crew discusseu the
orders before departing Newton,

By Rule S$-87, Extra 470 West had until 11:5 a.m. to reach Altoona
before Lxtra 406 tast was to depart that lTocation. 1f the traincrew of Extra
470 West did receive and understand train order 213, they had no reason to
expect to encounter Extra 406 tast before arriving at Altoona. Based on the
time of the accident and the location of the accident, as previously noted,
Extra 470 West had more than sufficient time to travel the distance to
Altoona hefore Extra 406 was to depart. Had the crew of Extra 470 West been
delayed en route to Altoona and not been able to reach Altoona before 11:56
a.m., they would have been required by Rule $-87 to be clea: of the main
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track by 11:56 a.m., either at Colfax or Mitchelville,3® and Extra 406 East,
departing at 12:01 p.m., could expect the main track to be clear to Newton.

Since the accident occurved within yard limit territory, Extra 470 Wast
should have been traveling at restricted speed. Since yard limit signs had
not been installed before the accident and given the testimony of the
engineer of Extra 406 East that indicated he did not know how far the yard
timits at Altoona extended, it is reasonable to assume that the crew of Extra
470 West may alsc have been unaware of the yard limits and had not yet
reduced speed from the authorized track speed of 25 mph.

Postaccident testing and inspection of the A-1 charging cut-off pilot
valve from the locomotive unit of Extra 470 West indicated that the valve was
functioning as designed and that Extra 470 West experienced an emergency
application of the train line air brakes as a result of a "break-in-two," or
train line separation, and not as a result of an emergency application by the
head-end crew. This evidence could suggest that the engineer of Extra 470
West was unaware of the impending collision or had too Tittle notice to place
his train’s brakes in emergency, It is also possible, however, that the crew
may have made a service application of the brakes to reduce speed to
restricted speed, an act which could have been verified had event recorders
been used on IAIS locomotives. In summary, there is insufficient evidence
for the Safety Board to make any definitive conclusions regarding the
operation of Extra 470 West prior to the collision other than the crew had
sufficient time to reach Altoona before the designated time and were not
expectinrg to encounter a train before reaching that Tocation, and the crew
did not place the train’s brakes into emergency, | '

IAIS Method of Operation and Management Oversight

While paramount in this accident was the failure of the traincrew of
Extra 406 Etast to comply with the "wait" provision of a train order, the
Safety Board’s investigation revealed numerous violations of the company’s
operating rules and provisions of the Federal regulations and deficiencies in
the TAIS method of operations. Accordingly, the Board attempted to determine
how these viclations affected the safe operation of trains on the IAIS and
what factor they might have played in the cause of this accident.

Failure to Resolve Status of Signal System.--The IAIS was operating
trains over nonsignaled territory between Newton and Des Moines, Iowa, and
according to the FRA had authority to do so for the area where the accident
occurred; however, the IAIS was never formally. informed of this by the FRA,
Furthermore, communication from the FRA regarding the previousty granted
approvals to the CNW and the Iowa Railroad was not accurate. Before the IAIS
began operations in 1984, it requested that the FRA extend to the IAIS atl
previously granted relief to operate without the signal system. The FRA’s
letter in response to this request indicated that the relief extended to the
lowa Railroad had expired on November 18, 1984. If the IAIS believed that
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they had permanent authority, the FRA’s letter discussing temporary reliefs
should have raised some concerns on the part of the IA{S. The IAIS claimed,
however, that it had made a request to the {RA to aperate permanently without
use of tie block signal system on April 14, 1987, nearly 2 1/2 years later,
but did not receive a reply. The FRA Standards Divisicn Chief for Signals
stated to the Safety Board that the FRA had not received this request. The
Safety Board believes that since the temporary relief had expired on November
18, 1984, the FRA and the IAIS should have resolved the block signal
applications before the IAIS was authorized to begin operations. The Safety
Board believes that the IAIS knew or should have known that the temporary
relief to operate trains without use of a signal system had expired and il
should not have waited nearly 2 1/2 years before asking the FRA, as the IAIS
claims it did, to permit the permanent operation without use of a signal
system.

Failure to Verify Train Orders lIssued.--When trains are being operated
over nonsignaled (dark) territory, the need for up-to-date timetables,
spacial. instructions, specific procedures for issuing and verifying train
orders, as well as com.iiance with train orders becomes critical to the safe
operation of trains. The assistant superintendent of operations, who was
serving as a train order operator in Newton on the day of the accident,
testified that he received and copied the train orders for Extra 470 West
from the dispatcher in lowa City, placed them on a desk in the office, and
observed a crewmember pick up the train orders. Because the JAIS had no
operating rules or procedures in place that required the train order operator
to verify to the dispatcher that train orders have been received by the
traincrews, on the day of the accident the dispatcher had no way of knowing
if the crew of Extra 470 West had received their train orders.

The Safety Board has previously addressed the problem of train orders
being issued but not verified. In its investigation of the head-on collision
of CSX Transportation freight trains Extra 4443 North and Extra 4309 South at
Cast Concord, New York, on Fehruary 6, [987,%' the Safety Board found that
“CSX management failed to issue and enforce specific procedures for
traincrews to verify the accuracy oi train orders before departing...." The
dispatcher involved in that accident was issuing train erders via telecopier
to an wunmanned location and, consequently, had no way of knowing if
traincrews vere receiving updated orders.

The Safety Board believes that the accident at Altoona again illustrates
the shortcomings of not having a pracedure in place for dispatchers to verify
that train orders have been received and understood by the traincrews,
Accordingly, the Safety Board believes that the I[AIS should develop and
enforce the tuse of a procedure that will reguive the train order operator to
verify to the dispatcher that train orders issued have been received by
traincrews,

PR

3" Raitroed Accidaent Report:-"Head-0n Coltision of (8% Iraanspartation
Freight Trains Extra 4443 Noarth and Extra 4309 South, fest Concord, Hew York,
February &6, 1987" (NTSB/RAR-BB/0G3).
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Failure to Maintain a Record of Yrain Movements.--Not only could the
dispatcher not be assured that the traincrew of Extra 470 West received their

train orders, on the day of the accident he had no way of knowing when or if
Extra 470 West had departed its initial terminal. The traincrew did not
report its departure from Newton, and there were no departure times recorded
on the train sheets for Extra 470 West on July 30, 1988, According to
testimony, the arrival and departure times of trains were reported only if an
agent or “someone" at a station took the initiative to do so or if the crew
remembered to call the dispatcher. By Federal regulations, dispatchers are
required to maintain a record of train movements including the direction of
movement and the time each train passes all reporting stations, and the
arrival and departure times of trains at all reporting stations. Newton was
designated by the JAIS as a reporting station.

The Safety Board is concerned about the ability of a train dispatcher to
move trains safely over his territory if he is unaware of the whereabouts of
the trains. Accordingly, the Safety Board believes that the IAIS should take
immediate action to require that train dispatchers maintain an accurate
record of train movements, in accordance with Federal regulations.

Failure to Install Yard Limit Signs.--By general order No. 2, dated
January 1, 1988, the IAIS had established the Altoona yard limits from
MP 346.0 to MP 347.5 and had designated the yard limit signs to be installed
by a general order, dated July 8, 1988, Ffederal regulations reguire that
yard limits be designated by yard 1imit signs and listed in timetable, train
orders, or special instructions. However, the investigation revealed that
yard limit signs had not been installed and that the yard limits for Altoona
were not shown in the timetable or in the special instructions and were not
tisted on train orders. Therefore, the general order was the only means by
which traincrews could have been aware of the yard limits at Altoona.
Testimony from the engineer of Extra 406 East indicated that he was awae
that yard limits existed at Altoona, but he was not certain how far the yard
Timits extended. MWhile the Safety Board believes that traincrews should
certainly be aware and familiar with general orders, the on-board documents
to which traincrews readily refer are timetables, special instructions and
train orders, and these documents should reflect the most up-to-date
information pertaining to train operations.

The speed of Extra 470 West at the time of the accident could not be
determined. As previously noted, however, it is not unreasonable to assume
that, as was the crew of Extra 406 East, the crew of Extra 470 West may not
have been aware of the yard limits at Altoona. Had a "Yard Limit Approach®
sign been installed 1 mile east of where the yard limits began on the east
side of Altoona, the sign might have alerted the crew to be prepared to
reduce speed to restricted sperd. Based on the definition of restricted
speed, had both trains been operated at restricted speed, the accident should
have been avoided. Nevertheless, the Safety Board belleves that if
traincrews are expected to operate trains within yard limits in accordance
with certain operating rules, it is reasonable to expect management to
provide the traincrews with all the necessary information to do so. The
Safety Board further believes that the management of IAIS should not have
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issued the general order establishing yard limits until it was prepared to
install the appropriate signs.

Failure to Provide Instructions on_ Air Brake Tests.--Although company
rules and Federal regulations require that when a train is originally made up
and when a train consist is changed en route a test of the train air brake
system must be conducted, the investigation revealed that the air brake tests
were not being conducted on a regular basis. Testimony of the crew of Extra
406 East indicated that an air brake test was not performed at any of the
locations where cars were set out or picked up en route from Council Bluffs
to Altoona. The IAIS engineer who was operating the automatic brake valve
during the postaccident ailr brake test was not familiar with the Federal
requirements and was unable to perform the test pronerly. The Safety Board
is concerned that not only were air brake tests not being conducted in
accordance with company rules and Federal regulations, but that management
dtd not provide any guidance or instructions for conducting air brake tests
with an end-of-train device in cabooseless operations. Although the IAIS had
adopted the “"Rules and Instructions for Train Handling and Operation of Air
Brakes,” which had been in effect on the former Rock Island since 1974,
management made no effort to determine that all traincrews had copies of the
manual. More importantly, however, the IAIS operates cabooseless train, with
an end-of-train device, and management did not update the manual which
contains no instructions for conducting air brake tests with an end-of-train
device in cabooseless operations.

Fajlure to Provide Adequate Training on the Operating Rules.--The IAIS
began operations in November 1984. 1In April 1987, the railroad adopted the
General Code of Operating Rules as its book of rules, During the interim
period, the railroad operated under the Uniform Code of Operating Rules that
had been used on the former Rock Island. Testimony of IAIS officials
indicated that operating employees, by virtue of their previous experience
with the Rock Island, were considered qualified for the positions for which
they were hired on the IAIS. Employees were given no training when the TAIS
began operations in 1984 or during the interim period before the railroad
adopted the General Code of Operating Rules, The company apparently believed
that these employees were sufficiently competent and that training was not
needed. The Safely Board believes that I[AIS management was remiss in not
providing recurrent training on the operating rules for the more than 2 years
that the railroad operated under the Uniform Code of Operating Rules.

IAIS records indicate that after adopting the General Code of Operating
Rules in April 1987, the railroad provided classroom instruction on the rules
to 70 percent of its operating employees. The crew of Exira 406 East and the
engineer of Extra 470 West had attended this classroom instruction, The
conductor of Extra 470 West, who was hired by the IAIS several months later,
did not attend the training or receive any formal rules training following
his employment. Likewise, 30 percent of the operating employees on the IAIS
had not received training on the General Code of Operating Rules.

The superintendent of operations and other railroad officials conducted
the training classes in 1987 and indicated that an "oral examination® was
given to employees following each class, When asked to describe how the oral
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examinations were administered, the superintendent of operations stated that
questions were randomly chosen and posed to the class as a whole and were
discussed by the group. A written examination was not administered, and no
other method was used to measure an individual employee’s knowledge and
understanding of the operating rules. Since the training provided by the
railroad failed to require each employee to demonstrate an adequate knowledge
of the operating rules, management could not be assured that operating
employees could satisfactorily and safely perform train movements. - IAIS
management was apparently willing to accept this risk, even though it was
operating a "dark railroad" which relied solely on compliance with train
orders and operating rules. The Safety Board concliudes that the operating
rules training program used on the IAIS was ineffective and failed to
determine that operating employees were sufficiently knowledgeable of the
operating rules.

Failure to Provide Effective Training for Engineer Trainees.--The IAIS
had adopted a training program used by a predecessor railroad for the

promotion of operating employees to the position of locomotive engineer.
While the Safety Board’s investigation indicated that {n general the program
was well conceived, management failed to implement fully the program as
outlined and failed to provide the framework necessary for an effective
training program.

Student engineers were afforded the opportunity to experience the hands-
on aspects of Tlocomotive operations during the three phases of the program
which were to be completed in & 6-month timeframe. This opportunity was
limited, however, because the trainee was responsible for performing the
duties of the conductor, and at times this required the trainee to be on Lhe
ground and away from the locomotive. The investigation revealed that the
engineer of txtra 406 East had few opportunities to experience over-the-road
training because he was assigned to the Newton yard during most of his
training period performing switching movements. Furthermore, the Safety
Board believes that a student engineer cannot receive adequate instruction on
the full-time duties of an engineer while at the same time performing the
full-time duties of a conductor.

Further, the railroad did not determine 1f the training was effective
or adequate because it did not monitor the progress of student engineers or
evaluate their performance during training. Although required by the
program, engineer instructors did not submit timely progress reports,
observations, and comments in written form. The assistant superintendent of
aperations, the immediate supervisor of the engineer of Extra 406 tast,
failed to evaluate the engincer during each phase of his training and did not
certify that ne was qualified for the position of engineer upon completion of
training, as outlined in the program. Testimony indicated that the assistant
superintendent of operations, who, according to the program, was required to
evaluate the performance of student engineers and certify that they were
qualified to function as a locomotive engineer, had never been qualified as a
Tocomotive engineer. The Safety Board is concerned that an individual who
has never performed the duties of an engineer may not be capable of
adequately evaluating the performance of a trainee for that pesition,




The superintendent of operations stated that any engineer on the IAIS
roster could serve as an instructor and be assigned to train a student
engineer. Testimony from engineers who had served as instructors indicated,
however, that they had not read the manual which outlined the training
program and had not becn given any guidance or instruction on the material
that should be covered during the various phases of training. The Safety
Board is concerned about the quality of training that trainees could receive
when instructors were not provided any guidance by management. and were not
evaluating the performance of the trainees assigned to them. Moreover, the
Safety Board believes that there is an inherent conflict in having the
trainee perform the duties of conductor, who according to the operating rules
is in charge of the train, and at the same time be instructed on the duties
of engineer.

~ The engineer of Extra 406 East was on his first trip and second train
movement following his promotion to engineer 5 days earlier. The engineer
had been trained primarily in yard switching operations and had not
previously handled a train of the tonnage and length of Extra 406 £ast, The
Safety Board believes that training must be conducted in a way in which
employees can demonstrate their ability to operate trains over the territory
in which they will be operating and with the type of trains they will be
expected to handle,

In summary, the Board believes that the training program instituted by
the TAIS to promote individuals to the position of engineer was deficient
because (1) the trainee’s exposure to and observation of Jocomotive
cperations during the three phases of 0JT was unacceptably limited because he
was required te perform the duties of conductor during this time; (2)
management failed to evaluate the performance of the trainees to assess their

knowledge of operating rules and ability to handle a locomotive; and (3)
management failed to provide adequate instructions and gquidance to the
engineer instructors on the material to be covored during the phases of 0J7.

Fallure to Qualify Crews on Operating Rules of Other Railroads.--The
Safety Board received conflicting testimony regarding whether JAIS
traincrews had been qualified on the Chicago North Western (CNW) operating
rultes to operate over trackage of the CNW at Des Moines. The superintendent
of operations of the IAIS stated that crews had been qualified on the CNW
rules. However, the engineer of Extra 406 fast stated that he had not been
qualified on the CNW rules. The Safety Board requested but did not receive
from the IAIS a list of employees qualified on the CNW and the method by
which the employees were qualified. The investigation revealed that IAIS
also operates over trackage of METRA and the C$X. The Safety Board believes
that the IAIS should require its operating employees to be properly qualified
on the operating rules for the territory of the other railroads over which
they operate before they are allowed to operate as the engineer ard
conductor.  Furthermore, the CNW, the CSX, and METRA are responsible for
determining if crews of other rallroads operating over their territory are
qualified on the respective company rules. The Safety Board believes that
these railroads should determine if IAIS crews operating over their territory
are properlty qualified.
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The TAIS operates over trackage of the Des Moines Union and the Chicago
North Western Transportation Company (CNW) between MP 353.2 and MP 364.5
Newton is the initial station of crews operating over this territory,
According to the IAIS operating rules, general orders, bulletins, notices
and circulars will be posted in books and/or on hulletin boards at stations
designated in the timetable, IAIS timetable No. 2 designated Newton as a
station where general order boards or books were located. The investigation
revealed, however, that current general orders, general notices, and special
instructions of the CNW were not posted on the bulletin board at Newton.

Failure to_ Conduct Operational Tests and Inspections.--The Safety
Board’s investigation found little evidence that IAIS supervisors monitored
crew compliance with operating rules, even Lhough the ravic of supervisors {o
employees suygests that each supervisor would not be charged with overseeing
& large group of employees. In fact, operational efficiency checking was not
performed., IAIS officlals cited various reasons for not performing
operational tests and inspections including that the company had waivers from
the FRA permitting the 1AIS to not perform operational tests. The IALS,
however, could not provide documentation for an exemption or walver. The
assistant superintendent of operations stated that he did not perform
efficiency testing "on orders from the superintendent of gperations."”
Testimony from operating employees indicated that there was very little
supervision of the day-to-day operations of trains and enginecrews cutside
the terminals and that supervisors rarely rode trains. When operating
personnel believe that they will rarely encounter supervisors and that
management is not concerned with strict adherence to operating rules, a
diminishment cof inducements for operating personnel to comply with these
rules can occur. By not filling the position of road foreman of engines, a

position that has responsibility for overseeing the enginecrews, management
indicated to operating personnel that it was not overly concerned wilh the
oversight ot day-to-day operations.

According to the personnel records of the employees invalved in this
accident, only the chief dispatcher and conductor of Extra 406 fast had a
prior record of disciplinary action while employed with the IAIS.  Both
employees had been given letters of reprimand, and according to the
superintendent of operations, the IAIS policy regarding disciplinary action
was that three letters of reprimand could constitute grounds for dismissal.
The conductor was issued a letter of reprimand for violation of a train
order--ieaving a waiting point before the designated time. This letter of
reprimand apparently, however, had little effect on the conductor’s adherence
to operating rules, specifically compliance with train orders, If management
is lax in consistently citing rules violations with aporopriate disciplinary
action, there is no incentive for employees to adhere to operating rules.

.
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Failure to Propurly Abandon Signal System.--During the investigation of
this accident, it was noted that signal No. 3472, located 0.3 mile west of
the Altoona station sign, had not heen removed, covered, or turned away from
the track. When an out-of-service signal s left in place, the common
industry practice {(there is no Federal quidance on this fssue} is to cover
the signal head or turn the signal away from the track that it would govern.
Signal No. 3472, although inoperable, displayed a dark aspect, which,
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according to the operating rules, should be interpreted by the crew as its
most restrictive signal indication requiring the train to stop. The failure
to have this signal covered or turned away from the Lrack was not corrected
by TALS officials even ihough the deficiency should have been detected during
operating inspections. Further, the deficiency apparently was not raised
with the IAIS by the FRA, although it too should have performed inspections
that should have revealed the deficiency. Either these inspections were not
performed or the IAIS and the FRA considered it an acceptable situation.

fn summary, the Safety Board believes that the failure of IAIS
management to comply with its own rules and Federal regulations, to oversee
its train operations and enforce compliance with operating rules, and to
adequately train and qualify its operating personnel fostered an atmosphere
of complacency by operating personnel toward compliance with operating rules
and this contributed to the cause of the accident,

Lack of Cooperation by IAIS in Safety Board’s Investigation.--The Safety
Board is concerned with the lack of cooperation demonstrated by the IAIS
during this accident investigation, particularly since the railroad was made
a party to the Safety Board's investigation and deposition proceedings. Four
IAIS officers required a federal court order before they would present
testimony at the Safely Board’s deposition proneedings held on October 18,
19, and 21, 1988, at Des Moines, Iowa. At the close of the deposition
proceedings, all parties were invited to submit to the Safety Board their
proposed findings and conclusions regarding the accident. The Safety Board
did not receive any submissions from any of the parties, including the IAIS.
During the course of the investigation, the Safety Board requested additional
information from the IAIS that the Board believed was vital to the
investigation. The TAIS did not provide all the information requested. On
March 28, 1989, a technical review of the Safety Board’s factual report of
the accident was conducted at Cedar Rapids, Iowa, approximately 10 miles from
the railroad’s headquarters. Al1 parties to the investigation were invited
Lo present comments either in writing or by attending the meeting. The IAIS
did not attend or respond. The Safety Board met on May 9, 1989, in
Washington, D.C. to consider the full report and determine the probable cause
of the accident. Although informed 2 weeks prior to the date of the meeting,
the TAIS did not attend. The Safety Board does not believe that the attitude
reflected in the aformentioned actions of the IAIS promotes transportation
safety and, in fact, could be interpreted as indicative of management’s
approach to the safety of train operation,.

Federal Activity

Federal fHversight of TAIS.--The JAI$ was operating a "dark"
(nonsignaled) territory, and apparently had authority to do so for the area
in which the accident occurred, but had never been formally informed of this
by the FRA. While the FRA has a process in place for granting authovrity to
discontinue the use of signal systems and was implemented with the CNW and
the ITowa Railroad, there were deficiencies in the FRA’s communication with
the JAIS that did not reflect the status of authorities previously granted.
After granting authority to the IAIS to operate without use of the signal
system only on a temporary basis, the FRA failed to follow up with the IAIS
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to determine the status of the JAIS’ request regarding use of the signal
system. On-site inspection of IALIS operations by FRA personnel should have
indicated readily that the IAIS was not operating with a signal system. The
Safety Board believes that the FHA should reevaluate and rescive the status
of block signal applications for the JAIS based on the current operations
which now include two daily through trains, several local trains, consists
which include hazardous materials, and the operation of passenger
excursions, '

The provisions of 49 CFR Part 217 outline the FRA’s requirements for
railroads (1) to file a copy of its operating rules, timetables, and special
instructions, (2) to file a program for conducting operational tests and
inspections to determine compliance with operating rules, and (3) to file a
program of instruction on operating rules. Based on information received
during a meeting with FRA personnel on September 7, 1988, and in a letter
dated January 18, 1989, the IAIS was not in compliance with the provisions of
49 CFR 217 and had not been granted an exemption or waiver from these
provisions. On September 2, 1987, at Blue Island, I1linois, an FRA inspector
had noted a defect on an inspection report with regard toc 49 CFR 217.9 and
that he found, through discussion with company officials, that the [AlS Jid
not periodically conduct operational tests and inspections to determine
compliance with its operating rules, timetables and special instructions.
There was no fine imposed or violation reported at that time, and apparently
there was a lack of understanding betweer FRA and field personnel as to the
action to be taken after a defect has been noted on an inspection report. In
response to the Safety Board’s request as to how this defect was resolved,
the FRA, in its January 18, 1989, letter indicated that carrier officials had
been admonished to bring the JAIS programs into compliance with the
provisions of 49 CFR Part 217,

Although FRA inspectors noted defects on inspection reports in October
1986 that rule hooks were not available and in September 1987 that the IAIS
did not conduct operational tests or inspections, there is no record that the
FRA noted any defects on inspection reports that the IAIS failed to install
yard limit signs, even though Federai regulations require that yard limit
stgns be installed and that yard limits be designated in the timetable, train
orders, and special instructions. The FRA informed the Safeiy Board in its
January 18, 1989, letter that it has now initiated an enforcement action
against the [AIS for violation of Federal regulations pertaining to operating
rules, Nothwithstanding this enforcement action, the Safety Board concludes
that for more than 3 years the FRA failed to exercise its statutory
responsibility to oversee adequately railroad operations on the IAIS.

Because of the Safety Board’s concern about the FRA’s lack of oversight
of 1AIS operations, the Safety Board believes that the FRA should take
immediate action to conduct & safety audit of the operating practices of the
IAIS.

The Safety Board is alse concerned that the FRA does not have a system
in place to determine that defects noted on field inspection reports have
been followed up by FRA inspectors to verify that corrective action has been
taken by the carrier. Furthermore, while defects noted on inspection reports




are entered into a computer data base, there is no forma) process for the
systematic evaluation of this data base. Given the FRA’s reliance on its
field personnel to notice trends in a carrier’s operations but the lack of
communication and coordination between field and headquarters personnel, the
Safety Board is concerned that a carrier’s noncompliance with Federal
regulations is not receiving the attention it needs from top FRA officials.
Accordingly, the Safety Board urges the FRA to take immediate action to
implement a program that will (1) provide consistent followup of defects
noted on inspection reports to verify that corrective action has been taken,
(2) outline in detail the responsibilities of field and headquarters
personnel regarding defects and violations noted, and (3) alert FRA officials
of a carrier's noncompliance with Federal vequlations and of trends in
carriers’ operations.

Accident Reporting Criteria.--In addition to the accident at Altoona, on
July 30, 1988, four other rail equipmeni accidents in which damages exceeded
$150,000 have occurred on the IAIS since it began operations. One of the
accidents involved the release of hazardous materials. Although each of the
four accidents met the Safety Board’s accident notification criteria, the
Board was not notified of any of the accidents. The chief operating officer
of the IAIS stated that he was not aware of the Safety Board’'s accident
notification criteria. Testimony of the chief dispatcher indicated there
were no written procedures or Tist of numbers to call in the event of any
emergency. Although required by Federal regulations, the carrier failed to
report the two accidents that involved the release of hazardous materials to
RSPA of the U.S. DOT. The IAIS did file a report with the FRA for each of
the five accidents, and, according to the chief operating officer, the
company official responsible for reporting to the FRA would also be
responsible for reporting any hazardous materials reports.

The foregoing suggests that the senior management of the I[AIS was not
familiar with a1l Federal reporting requirements and, consequently, provided
no guidance or written procedures on the reporting of accidents on the IAIS
property. Although the chief dispatcher stated that he now has prepared "a
115t of numbers to call,” as a result of the Safety Board's investigation,
the Safety Board remains concerned that IAIS management has not provided
adequate guidance in this area. The Safety Board believes that IAIS should
develop explicit written procedures concerning the Federal agencies to be
contacted in the event of a railroad accident on the IAIS. The Safety Board
is further concerned that this situation may exist on other regional
raitroads and that accidents, including those involving the release of
hazardous materials, may not be vreported in accordance with Federal
regulations. While the Safety Board recognizes that it is the responsibility
of raiiroad management to know the requirements of Federal regulations, the
Safety Board believes that the American Short Line Railroad Association could
address this issue by disseminating information to its membership regarding
Federal agencies’ accident notification criteria.

Although RSPA has received hazardous materials incident reports filed by
various carriers in which tank cars shipped by ADM’s Cedar Rapids plant have
released hazardous materials, ADM’s plant manager at Cedar Rapids stated that
he had not received any formal notification from carriers regarding problems
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with tank cars loaded at his facility. The investigation of this accident
revealed that IAIS had not planned to contact the shipper of the hazardous
materials until urged to do so by a Safety Board investigator. The shipper
has the responsibility under federal regulations to properly prepare the
hazardous materials for transportation. The Safety Board is concerned,
however, that without specific direction, a carrier is not obligated to
contact a shipper if a problem occurs during transportation with the
shipper’s tank car or other type of container. If shippers are unaware of
problems involving thelr containers during shipment, they cannot be expected
to take corrective action. Shippers could be easily notified of hazardous
materials incidents involving their containers if the carriers provided the
shippers with a copy of the Hazardous Materials Incident Report that carriers
are now required to submit to RSPA. The Safety Board believes that such
action would make shippers aware of problems, and urges RSPA to amend
49 CFR 71.16 to require carriers to provide the shippers with a copy of the
written incident report submitted to RSPA.

Transportation of Hazardous Materials

Safety Board investigators examined closely the tank cars involved in
this accident. The Safety Board found that the tank cars involved in this
accident had minimal structural damage, as documented during the postaccident
inspections and testing; yet, product was released through their fittings
even before being exposed to heat or fire. The Board believes that, based on
the minimal damage to the tank cars, they should not have leaked and released
the denatured alcohol.

The leaking and burning tank cars, while not a factor in the cause of
the accident, increased the danger and severity of the accident, prompting
local emergency response personnel to evacuate nearby residents. Also,
recovery of the two fatalities and wreckage removal was made more hazardous
by the burning tank cars, and the emergency response personnel were
confronted with a higher degree of danger.

Release and Ignition of Denatured Alcohol.--The descriptions by the two
police officers who climbed on top of the overturned ADMX 29477 indicate that
at least one pressure relief valve was leaking alcohol before the grass fire
reached the tank car. It is upknown, however, whether the initial leakage
occurred through the valve itself or at the bolted flange connection of the
pressure relief valve assembly and the support flange on the tank car.
Although the two police officers only observed the one pressure relief valve
leaking before the tank cars caught fire, it is likely that more than one of
the pressure vrelief valves were leaking, The observations of the
firefighters, the hazardous malerials team members and the AAR field
inspector on the afternoon and evening of the accident indicate that both
tank cars were burning at the pressure relief valves. Further, the pressure
relief valve on the A-end of ADMX 29494, which during the bench tests opened
and reseated nearly at the manufacturer’s specifications, was observed by a
Safety Board investigator to be leaking through the valve on August 2.

Although the police officers did not observe the manway on either car to
be leaking, both manways 1ikely were leaking after the accident. Photographs
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of the two tank cars while they were burning and the scorched and burned
areas found on the two tank cars after the fires were out indicate that the
fires were fueled by alcohol leaking from the manway on each car.

The grass fire that started from the burning locomotives progressed to
the tank cars and ignited the leaking alcohol from the manway and pressure
relief valves. Aerial photographs clearly indicate a blackened area of
ground extending from the area of the locomotives back toward the two tank
cars. The fire, upon reaching the two tank cars, ignited the alcohol jeaking
from the manways and the pressure relief valves, With the exception of the
pressure relief valve on the B-end of ADMX 29494, all of the pressure relief
valves and the manway showed evidence of heat damage, which further
compromised the integrity of these closures.

Mode of Release.--Since the tank cars were leaking before they wore
exposed to any fire, and since the pressure relief valves and the manway on
each car had no external impact damage, these fittings were either subjected
to excessive internal forces generated during the derailment, or these
f;ttings were not properly secured when the tank cars were released from the
shipper,

When the accident occurred, ADMX 29477 was loaded with 29,104 gallons or
to 96.6 percent of capacity, and ADMX 29494 was loaded with 29,105 gallens or
to 96.5 percent of capacity. After the tank cars overturned but before they
caught fire, the manways and the pressure relief valves were subjected to
dynamic and static internal forces from the liquid and vapor in the tank.
Calculations indicate that the static pressure on the manways and the
pressure relief valves would have been about 5.6 psig, assuming that the
temperature in each tank was 120 degrees F, at the time »nf the accident.
Since the air temperature was about 90 degrees F when the accident occurred,
internal tank tewmperatures were probably the same or slightly higher than the
ambient air temperature. Therefore, it is likely that the actual static
internal tank pressure would have been less than the calculated value of
5.6 psig. Thus, the calculated tank pressure provides a reasonable upper
limit of the static internal pressure in each tank. Since the pressure
relief valves were rated to open at 75 psig, the static pressure in either
tank car was far below that needed to open the pressure relief valves and
result in the discharge of the alcohol. Similarly, the manways, if properly
secured, should withstand the rated pressure of the tanks, 100 psig, and
should not have leaked under the static pressure calculated.

During the collision and derailment, both tank cars were subjected to
dynamic forces that would have caused the alcohol in each tank car to surge
toward the leading end. The void spaces of the manway and the leading
pressure reltef valve would be instantaneously filled with the surging
alcohol and subjected to increasing pressure as the liquid continued to surge
forward. The two pressure relief valves observed to be leaking were both on
the leading end of the two tank cars - the pressure relief valve observed by
the two police officers moments after the accident was the leading valve on
ADMX 29477, and the pressure relief valve observed to be leaking by a Safety
Board investigator on August 2 was the leading valve on ADMX 29494,
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However, the magnitude of the internal dynamic forces generated in this
accident are unknown. Calculation of dynamic loading forces on manway,
pressure relief valves, and other closure fittings on a tank car is not
required or done as part of the tank design or certification process.
Further, the tank car manufacturer has indicated that dynamic 1loading
calculations could not be "readily" done to estimate the dynamic Toads in
this accident. Consequently, not only are the dynamic loading forces
generated in this accident unknown, but whether the fittings on either tank
could have withstood dynamic leoading forces encountered in this accident is
also unknown.

: Since the manways on the two cars were opened during the salvage
operations, and all of the fittings on the top of the tank cars had been
exposed to heat and fire, it {s unknown whether the pressure relief valves
and the manways had been properly secured at the time of the accident.

Tank _Car Performance during Postaccident Testing.--During the post-
accident hydrostatic tests conducted on the tank cars at Longview, Texas, it
was noted that considerable effort was exponded by the workers to tighten
bolts around the manway cover to a point that both cars successfully held
100 psig for over 10 minutes. Given the effort required to seal the manway
during this test, the Safety Board questions the eff-.iiveness of the
securement design, and is concerned that the typical loader may ot exert the
effort required during the hydrostatic tests to secure the manway.

The recorded torque to Tloosen each of the pressure relief mounting
bolts indicate that three of the four valves were not seated evenly when the
pressure relief valves were being removed for bench testing. Since the
pressure velief wvalves had been exposed to fire and there was some
degradation of the gaskets at the mounting interfaces, the uneven torque
values do not precisely reflect the pre-accident condition of the mounting
bolts and flanges. The torque values do indicate, however, that the mounting
bolts for the pressure relief valves likely were not evenly torqued when the
accident occurred. Without specified torgue values to obtain a liquid/vapor
seal, it cannot be determined whether a proper seal existed at any of the
mounting surfaces for the pressure relief valves,

The results of the bench tests of the pressure relief valves indicate
that three of the four valves opened and reseated close to design
specifications. The fourth valve, which was on the A-end of ADMX 29477,
opened at 73 psig, but did not reseat until pressure had fallen to 30 psig.
The valve should reseat at 60 psig, Since this particular valve was located
in an area where the tank shell had been scorched and subjected to heat, the
failure of the valve to reseat within specifications may have been the result
of heat damage.

The pressuve relief valves (with one exception) operated satisfactorily
when they were oriented in a vertical position, However, without testing the
valves in different orientations, the performance of the valve in positions
other than the vertical cannot be ascertained.
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Consequently, the Safety Bourd cannot positively conclude that the
leakage was caused by excessive internal forces generated during the
derailment, improperly secured manways, improperly mounted pressure relief
valves, or a performance deficiency of the pressure relief valves. However,
because of the minimal structural damage to the tanks and the Jeakage that
did occur, the Safety Board assessed the adequacy of ADM's procedures for
loading and preparing tank cars for transportation, and the adequacy of
Federal regulations regarding the performance and design of closure fittings
on hazardous materials rail tanks. -

Tank Car Securement Procedures and Training at ADM’s Cedar Rapids Plant

The 1investigation of thic accident revealed that the loading of
hazardous materials into tank cars at ADM’s Cedar Rapids plant was performed
by operators with minimum supervision from their immediate supervisor, the
foreman of alcohol production at the plant. The foreman acknowledged that,
aside from the operator loading the tank car, no other employee at the plant
routinely inspects the manway or valves on the tank cars before the tank car
is released to the railroad. The foreman’s statement that he will go to the
loading area only if there is a problem, and the superintendent’s statement
that he depends upon the competency of the foreman and the loader to properly
load the tank cars suggest that there is no effective supervision and
evaluatton of the loader’s performance.

The investigation also revealed that written procedures for ‘loading
tank cars that existed at the time of the accident were minimal. Further,
even the procedures put in writing following the accident do not provide
sufficient guidance to be effective. For example, there are no criteria for
operators to determine when manway gaskets should be changed, and the written
guidance for securing the manways does not specify whether manway bolts
should be evenly torqued or how much torque should be applied., = The written
procedures also do not require the operator to check whether the mounting
bolts for the pressure relief valves are torqued, or otherwise provide
guidance about the pressure relief valves. While ADM does not concede that
it is necessary to have Tloading procedures in writing and the corporate
office has provided little guidance on this issue to any of its plants, the
Safety Board is concerned that without detailed written procedures, the
loading of tank cars becomes a far too subjective activity. The Safety Board
believes that this is particularly true when the only type of training given
to the operators is on-the-job training.

The Safety Board found in its investigation of a vinyl chloride monomer
tank car fire at the Formosa Plastics Corporation plant in Baton Rouge,
Lonisiana, on July 30, 1983,32 that the failure to provide written
procedures for its Toading employees contributed to the cause of the
accident, The Safety Board, consequently, recommended that the Formosa
Plastics Corporation:

32 Railroad Accident Report--"Vinyl Chloride Monomer Releoase from a

Railroad Tank Cer and fFire, Formosa Plestics Corporation Plunt, Baton Rouge,
Loufsiana, July 30, 1983" (NTS8/RAR-85/08),
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Establish a training program and loading turnover
procedures for supervisors and employees assigned to load
hazardous materials for transportation.

The Formosa Plastics Corporation subsequently devetoped a training program:
and developed procedures and a checkoff tist to be used for i{s employees in
the loading of the tank cars. As a result, the Safety Board placed th
recommendation in a “"Closed--Acceptable Action® status. ‘

While the Board cannot conclude whether the manways had been adequateiy
secured by ADM before releasing ADMX 29477 and ADMX 29494 for transportation,
or that the pressure relief valves were mounted securely, the Safety Board
helieves that the absence of detailed written procedures, of an adequate
employee training and evaluation program, and of appropriate corporate
oversight increases the 1ikelihood of future releases of hazardous materials.
The Board believes that ADM should develop detailed written procedures for
loading and preparing rail tank cars for transportation and to develop and
implement employe« training and evaluation programs consistent with the
written procedures. Furthermore, in view of the deficiencies noted at the
Formosa Plastics Corporation’s plant and at ADM’s Cedar Rapids plant, the
Safety Board is concerned that the problems may be widespread In the
industry. Accordingly, the Safety Board believes that the Chemical
Manufacturers Association and the National Industrial Transportation League
shouid 1inform 1its membersnip of the circumstances of this accident and
encourage its members to develop written procedures for leading and preparing
tank cars for transportation and to implement employee training and
evaluation programs consistent with the writien procedures.

Federal Regulations Regarding Performance and Design of Closure Fittings on
Hazardous Materials Rail Tanks

Existing tank car design specifications in 49 CFR Part 179 do not
address accident performance standards, particularly with respect to closure’
fittings cn tank cars, ar require that dynamic loads be calculated to
determine ¥ a tank car and its fitlings can withstand the dynamic forces
generated by 1iquid surging or sloshing in a derailment =r overturning.
Since calculation of the loading forces on the manways and other cliosures is
not required or done as part of the tank design or approval process, the
Safety Beard could not determine if the dynamic forces generated in this
accident exerted pressures that would have exceeded the rated pressures of
the relief valves and the manways, had they been properly secured. Secondly,
the performance of the pressure v :lief valves has been tasted only in a
vertical position. The performance of these relief valves in positions other
than the vertical has not been proven, particularly since one pressure relief
valve observed to be Teaking in a horizontal position later performed nearly
to manufacturer’s specifications in a vertical position during the bench
tests. The Safety Board believes that in accidenty that are survivable by
the rail tank, particularly with the smail amount of structural damage as
seen in this accident, it {is reasonable to expect the closure fittings on the




63

rail tank to maintain their integrity as well. Accordingly, the Safety Board
urges that the FRA, with the cooperation and assistance of RSPA, amend 49 CFR
Part 179 to require that closure fittings on hazardous materials rail tanks
be designed to maintain their integrity in accidents that are typically
survivable by the rail tank.

The abitity to mount bolted supports for fittings such as pressure
relief valves and or to secure bolted fittings such as manway openings to
provide a liquid or vapor tight seal depends upon tightening the fastening
bolts not just so that they appear secure, but to the proper torque levels.
Further, this requires the use of gaskets of the proper dimensions,
thickness, and material. Therefore, the Safety Board also urges that the
FRA, with the cooperation and assistance of RSPA, amend 48 CFR Part 179 to
require that tank car designers and manufacturers determine and provide the
specifications to secure closure fittings, such as minimum torque values for
sealing bolted closures and gasket specifications.

Positioning of Tank Cars Within a Train

When the crew of Fxtra 470 West made up the train in Newton on the
morning of the accident, they failed to position properly the two alcohol
tank cars. After setting out a car in Colfax, the crew again failed to
reposition the two tank cars in the middle of the train leaving the two tank
cars even closer to the locomotive. Since the cars immediately following the
two tank cars did not derail during the collision, it is reasonable to assume
that the two tank cars, had they been the fourth and fifth cars behind the
Tocomotive upon leaving Newlon, may not have derailed. Although the
positioning of the tank cars was not a factor in the cause of the accident,
the position of the tank cars resulted in their derailment, the subsequent
release of hazardous materials, and the resulting fire. The release of the
alcohol and the fire prolonged the duration of the emergency and increased
risk to life and property. Further, the bodies of the crewmembers of Extra
470 West were found under the tank cars, and the autopsy reports attributed
the cause of death to crushing. Since the Safety Board could not determine
if the crewmembers of Extra 470 West jumped from their locomotive nrior to
the collision ov were thrown from the locomotive during the collision
sequence, the Safely Board could reach no conclusion concerning what role the
nesitioning of the tank cars had in terms of the death of the crewmembers.

Federal regulations address the positioning of placarded tank cars in
trains, and the [AIS had inc'uded these instructions in its timetable, Both
the superintendent of operations and the ..:istant superintendent of
operations at Newton statea, however, that, ba .1 on vreir interpretation of
the regulations, the tank cars should have been the last two cars of the
train. The Federal regulations as currently written, however, do not
address the posilionirg of placarded tank cars in a cabooseless train. The
IAIS officials’ dinterpretation of the regulations gives credence to the
Safety Board’s position that current regulations need to be revised to
address the placement of tank cars carrying hazardous materials on
cabooseless trains,
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The Safety Board believes that positioning placarded cars at the end of
a cabooseless train poses significant hazards. Gne purpose of positioning
placarded cars in the middle of a train is to scparate them from the occupied
locomotive and caboose. With the elimination of cabocoses, the rear of the
train does provide the yreatest separation from the crew in the locomotive.
However, the Safety Board believes that there is a need to buffer placarded
cars not only from head-on collisions but from rear-end collisions as well to
protect the head-end crew of the striking train, The Safety Board has
previously expressed concern about placement of hazardous materials cars at
the rear of cabooseless trains and recommended that RSPA:

R-87-17
Change the <current railrpad hazardous material car
ptacement regulations in 49 CFR Part 174, Subpart [, to
read "end-of-train" in lieu of "occupied caboos=.”

RSPA, in its response of March 1, 1988, to the recommendation, indicated
that it would work with the FRA to develop and issue an Advance Notice of
Proposed Rulemaking (ANPRM) on the subject of the safety recommendation.
Based on this indicalion, the safety recommendation was classified as "Open--
Acceptable Action” on April 25, 1988, pending the change in the regulations.
As of this report, RSPA has not issued an ANPRM, and no date has been
provided for the issuance of the ANPRM, In view of the lack of progress to
achieve the intent of this safety recommendation, it is now being held in an
"Open--Unacceptable Action” status. Because this accident again indicates
the need for RSPA to acl, the Safety Board reiterates Safety Recommendation
R-87-17.

Emergency Response

The emergency response to the accident was timely, and the various
emergency response agencies coordinated their efforts and activities
throughout the incident. The City of Altoona had an up-to-date disaster plan
which was successfully implemented.

Survival Aspects/Crashworthiness

The Tlocomolive cab compartment of unit 470 was destroyed when it was
overvidden in the front by unit 406 and in the rear by the trailing covered
hopper car. The Board’s investigation could not determine if the crewmembers
of Extra 470 West Jjumpcd before the collision or were thrown from the
locomotive cab during the collision sequence. Regardless of the scenario,
because of the damages to the locomotive unit, the accident was not
survivable for the crewmerbers of fxtra 470 West,

Tthe crewmembers of Extra 400 bast survived the accident. The engineer
Jjumped before the collision and cleared the immediale area before the initial
impact. The conductor remained inside tihe cab compavrtment during the
collision sequence, Since unit 406 was the overriding unit, there was
sufficient survivable area within the cab and the conductor sustained only
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minor injuries. He was able to extricate himself from the cab compartment
before the postcollision fire impinged upon the Tocomotive unit.

The covered hopper car behind unit 470 apparently elevated on impact,
slipped by the standard type E (nonshelf) coupier and overrode the short hood
of the locomotive, completely destroying the cab area. A 1982 study prepared
for the FRA concluded that one possible means of mitigating the override
problem was to install shelf couplers on Jocomotives. The Safety Board
cannot definitively conclude that had the Tocomotive been equipped with a
shelf coupler the fatalities would have been prevented. However, the Safety
Board believes that the FRA should promulgate regultations requiring that
locomotives be equipped with shelf couplers compatible in strength with the
main frame sill of the locomotive.

Event Recorders

The Tack of event recorders on the [AIS locomelives prevented the Safety
Board from determining the speed of either train at the time of the
accident, whether the trains were being operated according to the operating
rules, and, thus, whether the speed of either train contributed to the
accident or its severity. The Safety Board’s position regarding the use of
event recorders in the railroad industry has been well documenled in previous
accident investigations, through the issuance of safety recommendations to
the industry and the FRA, and in comments on Federal rulemaking proposals.
The Safety Board continues to believe that event recorders are not only an
invaluable investigative tool 1in determining the cause of accidents and
preventing future accidents bul a management tool that can be used to monitor
compliance with operating rules, particularly speed restrictions.

The Safety Board belicves that the Rail Safety Improvement Acl of 1988
mandates rules requiring event recorders and that it does not give the FRA
freedom to decide whether Federal regulatory intervention on this subject is
necessary. The Board is concerned, based on the FRA’s past considerations of
this issue, that FRA will arbitrarily decide that Federal requlations are not
Justified or warranted. The Board believes thal the intent of Congress is
explicit and that the FRA should take immediate action and issue the
rulemaking requiring event recorders in the railvoad industry.

Toxicological Testing

The results of the toxicological Lesting of the crewmembers of Extra 406
East were negative. Ethanol was detected in the tissue samples of bolh
crewmembers of Extra 470 West bul was atlributed to baclerial contamination.
The dispatcher and train order operator working on the day of the accident
were nolt requested Lo submit to toxiceological testing. While there is no
evidence to indicate that these individuals were or were not impaired, the
Safety Board is concerned that all individuals in safely sensitive positions
were not requested to submit to Loxicological testing, as required by Federal
vegualations. The positions of dispatcher and (rain order operator are
critical to tue safe operation of trains, particularly on a "dark" railroad.
Management’s failure Lo requive that these individuals  submit Lo
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] CONCLUSTONS
; Findings
gf 1. No mechanical defects were evident on the eqguipment of cither train
3 that would have contrihuted to the accident.
.; 2. No anomalies or deficiencies were evident in the track structure or
L track geometry that would have contributed to the accident.
f 3. The crew of Extra 406 Fast departed Altoona before the time
~ 2 permitted in train order 213.
{; 4. Alcohol and drugs were rot a factor in this accident.
¢ 5. Having been on duty for nearly 10 hours and having received only ¢
3 or 5 hours of sleep the night before, the crew of Extra 406 Fast
E could have been fatigued and preoccupied with going off duty when
9 they departed Altocna.
4 6. The crew of Extrau 406 fast did not discuss and verify the contents
3 of train order 213, as required by company rules.
; 7. The Towa Interstate Railroad does not equip its locomotive units
1 with event recorders; consequently, the speed of either train at
| the time of the collision could not be determined.
“; 8. Because of the extensive alteration of ihe foliage and the
3 embankment in the accident area during the wreckage clearing, the
g precise distance at which the crews of Extra 406 East and Extra 470
3 West would have been able to see each w»nther could not be
4 determined.
; 9. The operation of Extra 470 West was not a causal factor in the
! accident.,
| 10. Based on the time of the accident and the lecation of the accident,
Extra 47C West had more than sufficient time to travel the
distance to Altoona before Extra 406 fast was to depart from that
location,
; 11. The Federal Railroad Administration failed to follow up with the
.. lowa Interstate Railroad (IAIS) to resolve the status of the IAIS
request regarding the signal system,
12. The lowa Interstate Railroad, knowing that it had only received

temporary vrelief from the Federal Railroad Administration to
operate without a signal system, failed to follow up with the
Federal Railroad Administration and request permanent relief.

testing may have been the result of management not being
thoroughly familiar with Federal regulations.
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Had Extra 406 East bezn given authority in the train order to
ocperate only as far as Altoona and then been required to contact
the dispatcher and obtain permission to proceed east of Altoona,
the accident could have been prevented.

The process by which train orders were issued to Extra 470 West on
the day of the accident did not enable the dispatcher, who is
responsible for the movement of trains over the territory, to be
certain that the train orders were received by the crewmembers.

The Iowa Interstate Railroad did not maintain a vecord of train
movements, as required by Federal regulations. Consequently, on
the day of the accident, the dispatcher had no way of knowing when
and if Extra 470 West had departed its initial terminal.

Yard 1imits for Altoona Yard had only been established by a general
order, but no yard limit signs had been installed to designate the
physical limits of the yavrd.

Management had not installed yard 1imit signs at Altoona to alert
crews of where to begin to operate at restricted speed.

Although required by company rules and Federal regulations, tests
of the train air brake system were not being conducted by Ilowa
Interstate Railroad operating crews on a regular basis.

Iowa Interstate Railroad management did not provide any guidance or
instructions for conducting air brake tests with an end-of-tramn
device in cabooseless operations.

The operating rules training program used on ihe lowa Interstate
Railroad was ineffective and failed to determine that operating
employees were sufficiently knowledgeable of the operating rules.

The training program instituted by the Iows Interstate Railroad to
promote individuals to the position of engineer was deficient
because (1) the trainee’s exposure to iocomotive operations was
1imited since he was required to perform the duties of conductor
during this time, (2) management failed to evaluate the performance
of trainees, and (3) management failed to provide adequate
instructions and guidance to the engineer instructors.

Towa Interstate Railroad management provided inadequate supervision
of its train operations and failed to perform efficiency testing
of its operating emplovees.

The Federal Railroad Administration failed to oversee adequately
railroad operations on the lowa Interstate Railroad and failed to
take enforcement action against the Iowa Interstate Railroad for
noncompliance with tederal requlations.
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The Federal Railroad Administration did not have a system in place
to follow up on defects noted on field inspection reports to verify
that corrective action has been taken eor to alert Federal Railroad
Administration officials of a carrier’s noncompliance with Federal
regulations or trends in a carrier’s operations.

Although Iowa Interstate Railroad crews operated over trackage of
the Chicago North Western, the CSX, and METRA, these railroads had
not determined it lowa Interstiate Railroad crews were qualified to
operate over their respective territories.

Management of the Iowa Interstate Railroad was not familiar with
Federal accident/incident reporting requirements and, as a result,
provided no gquidance or written instructions on the reporting of
accidents.

Shippers of hazardous materials are often unaware of problems or 4
incidents involving their containers because existing regulations E .
do not reqguire carriers to notify shippers of reportable hazardous
materials incidents.

28, The leaking and burning of product from the tank cars, while not a
factor in the cause of the accident, increased the danger and
severity of the accident, prompting Jlocal emergency response
personnel to evacuale nearby residents.,

29. MWritten procedurcs for loading and securing tank cars at Archer
Daniels Midland’s Cedar Rapids plant that existed at the time of
the accident were minimal ang the procedures put in writing
fellowing the accident do not provide sufficient guidance to be
effective.

30, Management at Archeyr Daniels Midland’s Cedar Rapids plant had not
taken sufficient actions to ensure lhat tank cars leaving its
facility were properly prepared for transportation as required by
Federal regulations.

31. Current federal regulations do nol adequately address the
positioning of loaded placarded tank cars in cabooseless train
operations.

32. Denatured alcohol leaked from the manways and the pressure relief 4
valves on two tank cars during the derailment and overturning 4
despite the minimal damaye to the rail tanks.

330 Exdsting  tank  design  <pecifications  for ¢losure fittings on g
hazardous materials  tank cars doe nol  adequately ensure  the
integrity of fittings in accidents that are survivable for the 4
Lank.

AT o el
'1



69

The emergency response was Limely and the various emergency
response agencies coordinated their efforts and activities
throughout the accident.

Had the locomotive of Extra 470 West been equipped with a shelf
coupler, the overriding of the locomotive by the covered hopper car
would probably not have occurred and the fatalities may have been
prevented.

36. The accident was not survivable for the crewmembers of Extra 470
West.

Probable Cause

The National Transportation Safety Board determines that the probable
cause of this accident was the failure of the traincrew of Extra 406 £ast to
comply with the wait provisions of train order 213 and Towa Interstate
Railroad’s (IAIS) inadeqguate oversight and enforcement of its operating
rules. Contributing to the traincrew’s failure to comply with the wait
provisions was a combination of fatigue induced by irregular work/rest
schedules, preoccupation with completing their assignment prior to exceeding
duty time limits, inexperience, "mental set" or expectations based on
previously issued train orders, the work activities which intervened since
they received the train order, and the IAIS’s inadequate training of its
Crews. Contributing to the accident was the Federal Railroad
Administration’s inadequate surveillance and enforcement of compliance by
the IAIS with Federal regulations. Contributing to the length of the
emergency was the release and burning of hazardous materials from pressure
relief vaives and manways on the tank cars.

RECOMMENDATIONS

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

--to the Towa Interstate Railroad:

Install yard Timit roadway signs at Aliloona and other
areas designated in general orders and show designated
fimits in the timetable, (Class [1I, Priority Action)
(R-89-37)

Remove, cover, or Lurn away from the track, all out of
service signals. (Class Il, Priority Action) (R-89-38)

Require that train order operators verify 1o the
dispatcher that tirain orders have been received by
operating crews. (Class Il, Priority Action) (R-89-39)
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Establish and enforce procedures for dispatchers to
maintain an accurate and up-to-date record of train
movements, as required by Federal regulations.
{Class TI, Prioc~ity Action} (R-89-40)

g Provide written instructions and training to operating

; personnel for conducting air brake tests with an end-of-
train device in cabooseless operations. {(Class 11,
Priority Action) (R-89-41)

Develop and implement a comprehensive program of training
and testing of the company’s operating rules, in
accordance with the provisions of the Federal
regulations., {Class I[, "riority Action) (R-89-42)

Develop and implement a program of supervision and
management of train operations to include ficiency
checks of traincrews, as required by Federal reyulations.
(Class II, Priority Action} (R-89-43)

Develop explicit written procedures concerning the
Federal agencies 1o be contacted in the evenl of a
railroad accident/incident on the lowa Interstate
Railroad. (Llass 1], Priorily Action) (R-89-44)

the Federal Railroad Administration:

Conduct a safety audit of the [owa Interstate Railroad.
(Class Il, Priority Action) (R-89-45)

Resolve the status of the signal system on the Iowa
Interstate Railroad. (Class II, Priority Action)
(R-89-46)

Develop and implement a program that will (1) provide
consistent followup of defects noted on inspection
reports to verify that corrective action has been taken,
(2} outline in detail the responsibilities of field and
headquarters personnel regarding defects and violations
noted, and (3) alert FRA officials of carriers’
noncompliance with Federal regulations and trends in
carriers’ aperations. (Class 11, Priority Action)
(R-89-47)

Assist and cooperate with the Research and Special
Programs Administration in amending 49 CFR Part 179 to
require that closure fittings on hazardous materials rai)
tanks be designed to maintain their integrity in
accidents that are typically survivable by the rail tank.
{Class Il, Priority Action) (R-89-48)
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Assist and cooperate with the Research and Special
Programs Administration in amending 49 CFR Part 179 to
require that specifications for securing closure
fittings, such as minimum torque valtues for sealing
bolted closures and gasket specifications, be determined
and provided by tank car designers and manufacturers.
(Class II, Priority Action} (R-89-49)

Expedite the rulemaking requiring the use of event
recorders in the railroad industry. (Class {1, Priority
Action) (R-89-50)

Promulgate regulations vrequiring that Tlocomotives be
equipped with shelf couplers compatible in strength with
the main frame sil] of the locomotive. {Class I1I,
Priority Action) (R-89-51)

the Research and Special Programs Administration:

Establish procedures that require carriers reporting
hazardous materials incidents under the provisions of 49
CFR 171.16 to notify shippers whose hazardous materials
shipments are involved. (Class II, Priority Action)
(R-89-52)

Assist and cooperate with the Federal Railroad
Administration 1in amending 49 CFR Part 179 to require
that closure fitlings on hazardous materials rail fanks
be designed to maintain their integrity in accidents that
are typically survivable by the rail tank. (Class II,
Priority Action) (R-89-53)

Assist and cooperate with the Federal Railroad
Administration in amending 49 CFR Part 179 to require
that tank car designers and manufacturers determine and
provide the specifications to secure closure fittings,
such as  minimum torque values for sealing bolted
closures and gasket specifications. (Class II, Priority
Action) (R-89-54)

the Archer Daniels Midland Company:

Develop written procedures for loading and preparing rail
tank cars for transportation at the various plants and
develop and implemeni employee training and evaluation
programs consistent with the written procedures.
(Class I1, Priority Action} (R-89-55)
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--to the Chemical Manufacturers Association and the National Industrial
Transportation League:

e MRy ehinis it Lt BB R s i s s il

Inform its membership of the circumstances of the train
accident and the retease of hazardous materials at
Altoona, lowa, on July 30, 1988, and encourage its
members to develop written procedures for loading and
preparing rail tank cars for transportation and to
develop and implement employee training and evaluation
programs consistent with the writ_.en procedures.
(Class II, Priority Action) (R-89-56)

the American Short Line Railroad Association:

Inform its membership of the circumstances of the train
accident and the release of hazardous materials at
Altoona, Ilowa, on July 30, 1988. {Class II, Priority
Action) (R-89-57)

Disseminate to its membership accident/incident
notification c¢riteria of all Federal agencies.
(Class II, Priority Action) (R-89-58)

the Association of American Raitroads:

Inform its membership of the circumstances of the train
accident and the release of hazardous materials at
Altoona, lowa, on July 30, 1988. {Class II, Priority
Action) {R-89-59)

Cooperate with the Federal Railrocad Administration in
promulgating reguiations requiring the installation of
shelf couplers on Jlocomotives. (Class II, Priority
Action) (R-89-60)

--to  the Chicago North HWestern Transportation Company,
Transportation Company, and METRA:

Determine that operaling employees of other railroads are
appropriately qualified to operate over trackage of your
railvroad. {Class I[, Priority Action) (R-89-61)

As a result of its investigation of this accident, the Safety Board also
veiterated the following Safety Recommendation to the Research and Special
Programs Administration:

Change the current ratiroad hazardous material car
placement regulations in 49 CFR Part 174, Subvart D, to
read "end-of-train” in lieu of Toccupied caboose.”
(Class II, Priorily Action) (R-87-17)
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  James L. Kolstad
Acting Chairman

Jdchn K. Lauber
Member

Joseph T, Nall
Member

Lemoine V. Dickinson, Jr.
Member

July 6, 1989

Member Buvnett filed the following dissenting statment:

I do not concur in tne adoption of the report and its probable cause
because we have not yet satisfactorily completed the investigation. Our
investigation establishes that the Federal Railroad Administration (FRA)
failed to do its job, which in turn led to this accident. Until we interview
the appropriate officials within the FRA and until we probe and assess the
FRA’s decisionmaking processes that allowed the lowa Interstate Railroad to

operate in noncompliance with Federal regulations, this investigation will
fall short of the standard that it should achieve,

We should have awaited the compietion of the investigation bhefore
adopting the probable cause.

/s/  Jim Burnett
Member

July 12, 1989
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APPENDIXES
APPENDIX A
INVESTIGATION AND HrARING

Investigation

The National Transportation Safety Board was notified at 2:30 o.m.,
eastern daylight time, on July 30, 1988, of a head-on collision and
derailment of two lowa Interstate Railroad freight trains with a fire and
evacuation 1in progress at Altoona, Iowa. The investigator-in-charge and
other members of the investigative team were dispatched from the Washington,
D.C. office and field offices in Altanta, Georgia, and Fort Worth, Texas.
Investigative gronups were established for engineering, mecharical,
operations, human performance, survival factors, and hazardous materials.

Hearing

The Safety Board staff conducted a deposition procceding as a part of
its investigation of this accident on October 18, 19, and 21, 14588, at Des
Moines, Ilowa, Parties to this proceeding included the Jowa Interstate
Railroad, the Ffederal Railrcad Administration, the United Transportation
Union, and the Archer Daniels Midland Company. The lowa Interstate Railroad
chose not to appoint a party spokesperson during the proceedings. Four Jowa
Interstate Railroad officers required a federal court order before presenting

testimony. Twelve witnesses testified.
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APPENDIX B
PERSONNEL INFORMATION

Engineer, Extra 406 East

Engineer Dennis L. Schrader, age 47, advised that he had been diagnosed
as having coronary artery disease in 1987, for which he successfully
underwent coronary angioplasty. His IAIS physical examination record, dasted
November 11, 1986, disclosed no adverse medical condition, and reported that
his vision and hearing were within normal Timits.

Conductor, Extra 406 fast

Conductor Orville E. Harger, age 51, underwent a physical examination on
Noveirber 13, 1984. The record disclosed no adverse medical condition and
reported that his hearing and correcled vision were within normal limits.

Engineer, Extra 470 West

Engineer Larry D. Buckingham, age 35, underwent & physical examination,
dated October 24, 1986. The IAIS record disclosed no medical problems and
reported vision and hearing to be within normal limits.

Conductor, Extra 470 West

Conductor William J. Peers, age 54, certified on his employment
application, dated August 7, 1987, that he had no physical ecr mental
condition which lTimited or impaired his ability to perform his duties. There
was no IAIS record of a physical examination on file for Conductor Peers.
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10WA INTERSTATE RAILROAD TIMETABLE NO. 2 (EXCERPTS)

IOWA INTERSTATE
RAILROAD LTD.

SYSTEM

TIMETABLE

INTERSTATE

Eftective 0001
Wedneosday, Apiil 15, 1987
Central Standard Time

FOR THE GOVERNMENT OF
EMPLOYEES CONCERNED.

SAFETY ——<FIRST, . . ALWAYS
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SrECIAL INSTRUCTIONS

cwrent train Jocation line-up will be permitied to enter the lisnitg of
such line-up during the tiroe the Line-up is In effect.

In emergency situations, when k bocomes necessary 1o operate o
Wnun;imluﬁngduﬁneuphhcﬂmudnnhlrﬁnw
mdmhnaﬂ:onoo-wnmtﬁ»upmoﬂlcaﬂroddﬁdcmc
eegine whenever possible and dispatcher must izsue Train Order o
the train or engine as follows:

**Track car operators have r:o sotice of your train (or engine) on

tne-up. *“Run watching for track cars sounding whistle freely.”

Dispatcher must take necessary action (o prevent trains oc engines

nmnin;hudvuaoubcﬁa\nulhownuthcuuiomduinaled

on line-up when necessary, protecting the figures shown by Form

*E"* Train Order (Time Order).

Train spatchers shall bisue line-ups for all concerned at times
specified by the Superintendent and will be written in train order
book numbcred coasecutively beginning at midnight. Additiona)
line-ups will be issued upon request. When line-ups previously issued
are still in effect when dispatchers are relieved, transfer must show
sumbers of line-ups in effect and relieving Dispatchers will be
responsible for trains operating not shown u line-up or trains
operating ahesd of line-up figures. Line-up must be repeated by one
o more of thosc copying It. Each person copying line-up must
observe whether line-up Is repeatod correctly and, if not, will im-
mediately call atiention to any mistakes.

Al designated lntervals, copies of lineup will be semt 10 o
designated supervisory officer for checking.

Persons copying line-ups shall make as many copies as DeCesIary,
When an oprrator copier Line-up, 8 file copy shall be retained bear-
Ing signature of all persons to whom copits were issued, and when
telayed by phone or other communication, potation will be made on
file copy.

When necessary, foreman shall obtain extra copies of line-ups for
wse by employees under their supervision. Such employees shall
acknowledge receipt and understanding of the line-up by signing the
foreman's copy.

ITEM (5) AD Sabdividoas:
1. Hi rail equipment may be operated with one man.
2. The Following Letiers and Symbous Indicate:
Automaitic Interlocking
General Order Boards & Books
Standaséd Clock
Fuel Station
Manua! Interlocking
Telephone
Turntebie
Railroad crotsing not protected by interlocking
Water gation
Wye
Station where yark limits are -naintained.
Wayside Radio
Base Radio

5~§<g§4vzmnw>

3. Train or enginemen will communicate with dispatcher within
(10) ten minutes afier armival a1 meeting points unless expected train
is heard or seen approaching.

TIMETABLE NO. 2
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APPENDIX C

SPECIAL INSTRUCTIONS

Ammmwﬁp-mbedsphyadlom ight of
track &t the Emit of retriction .lmdwdmmnl:hm‘%
damlmadifmenlw
B¢, Prescribod spoed will nog

Mdmemmwdu.

Alrninurcr@'newhinﬁmjuo!n!’emymucmm;:d.
fective time qf ordér, lunnotwunlmmnyuuhoﬁmby
fmnhcbunorwwt.uumﬁndﬁmmnqu

Eght is received. .
Where “PROCEED PREPARED TO STOP" &sd “CONDI.
TIONAL STOP" signs are displayed, they must be respected even
though no Form ymmpk(l)minovderhbdd“'bmnfomy
unmpic(!)hlacﬂnmdth:"&ndidouﬂ&op"imhm
diwhnd.wwbennoaadmpnndtonoplisnhdkphywmdno
Fumymmplcﬂ)hheﬂm.uopmumbemuknluaﬁma&m
“CONDITIONAL STOP*' sign should be located, and train must
mboﬁndornceivunproaedrind-hh

Before orally authoriring trair to proceed, foreman must inform
the engineer the speed permitted over the restricted track.

Oral authorization and acknowledgment between foremen and
engineers for traing 1o pass **CONDITIONAL STOP" signs must be
ndchlhcmmptuaibedbyrormnbownhtpaduhnm-
tons

Wlere the term “foreman® is wsed in these ruls, general order,
special inftructions, and Form y example (3) train orders, i will also
apply to the employve in charge of work.

Where switching or work s 10 be performed, where it is Decessary
1o pass the ““CONDITIONAL STOP" several times, engineer must
have an understanding with foreman in charge of work, &s to work
to be performed, limits, and time his train or emgine may weork
within these Limits.

thnmuiaadtrulhlwlhmtvomﬂeﬂromlemﬁndorjunc-
tion point and distance docs not permit 'PROCEED PREPARED
TO STOP"' sign to be displayed as required by the rules, sign will be

displayed as far as possible from *‘conditional Stop*’ sign but not
farther than the first switch through which train leaves the terminal
and not beyond the clearance a1 junction point. The location of such
yellow sign s0 placed must be designated by train order.

3. RULE 11: UNATTENDED FUSEE:
A train finding an unatiended fusee burning on or near its track
must fop and after sopping, train must proceed at restricted spoed
for s safe Nagging distance from where fusee was displayed.

6. RULE 12: TORPEDOES:

The explosion of one or morc torpedofes) requires train to im-
mediately reduce 10 restricted speed for a safe flagging distance from
the point where exploded.

7. RULE $3: 3rd paragraph does 2ot apply.
8. RULE 97(A): Does not apply.

9. RULE 99. The flagging distance is shown in the station page of
oach subdivision.

10. RULE 100: Retuming movemen! must be made a1 restricted
speed.

4 TIMETABLE NO. 2




BPECIAL INSTRUCTIONS

Honvu.lhca:oo:uphdby;wﬁaorudmblmhqdp
pod with 8 lighted bester or stove, h rust be the fourth car behind
any car requiring ""EXPLOSIVES A" piacards.

l‘dﬁuthlnnlNodhﬁouuComenil‘uﬂmu
Treime Coztalning Can Flacarded “EXPLOSIVES A" prd/er
“POISON GAS"

112. In @ moving or manding train, & car placerded “EX-
PLOSIVES A" or **POISON GAS" may not be placed neeres than
tbednhmhomlbem;incotmmﬁdm.ﬂoma.
'vbmluhmhofmeuﬁnﬁumwmlmbwwhww.h
nuﬂhplacadnomlbemiddkohhehﬁnnponibk.bmw
luxthutbemndmfmtbcmdmormpiedcaboou.

Al (ach point where trains are made up or switched by crews other
than the arew which will handle the departitg movement, the con-
ductor and Engineer must be fssved information showing the loca-
tion in train of esch car piacarded “EXPLOSIVES A" or
“POISON GAS."

Al points where arews are relieved, the forza must be tansferred
to the relieving crew. ]

Positios la Trais of Cars Placsréed “RADIOACTIVE”"

113, In & mmoving or standing trais, & car placarded “RADIOAC-
TWE"mywbcplAmdnmwlnyahahndadplwdadw
(other than onc placarded “COMBUSTIRLE") an engine, occupied
caboose, or carfoad of wndeveloped film. Cars plararded
*“RADIOACTIVE" may be placed next to each other.

Separatieg Cars Placarded “EXPLOSIVES A" ¢r “POISON
GAS" From Other Cans ba Traims

§14. (a) In a moving or sanding trein, a enr placarded “EX-
PLOSIVES A” or “POISON GAS" may pot b placed next to;

l.Amgnwmmb&nﬂimmﬂmmyhma-
oept as provided in Rule 111,

2 Any loaded placarded car other than a car placerded with the
same placard or one placarded *COMBUSTIELE";

3. An engine;

4. A Joaded flsicar, except that bosded cars piacarded “EX-
PL(BIVESA"mybeplwedommnchahcr.Aﬂuwoqmp-
ped with permanently attached ends of rigid construction is con-
sideted 1o be an open-top car;

3. Ap open-top car when any of the lading protrudes beyond the
car ends or when any of the lading enending above the car ends is
Eable 1o shifi o as to protrude beyond the car ends;

6. A car with sutomatic refrigeration or besting upparatus in
operztion, or a car with open-flame spparstus fn service, or with an
internal combustion engine in operation;

7. A aar containing lighted hesters, soves, or lanterus; or

8. A car occupied by any person, Including any aenclant for the
fBrgo contained thevein, excert 2 provided in Ruwes 111,

(b) In & moving or standing train, & cer plecarded “EX.
PLOSIVES A’ may not be pleced mext 10 8 car placarded
“POISON GAS.”

Peaitios ia Trais of Losded Placorded Tank Cer Other Thas Car
Macarded “COMBUSTIBLE"

§13. Except for 8 tank car placarded *“COMBUSTIBLE", a load-
od placarded wank car in & moving or Randing trein may pot be
mearer than the sixth car from the engine, cccupied cabooes, cr
passenger car. However, when the length of the train will not permit
2 Joaded placarded tank car to be o placed, i must be placd as near
the middle of the train a3 possible and not pesrer than the sroond car
from the engine, occupied caboose, (F passengey car.

The Conducior and Enginoer must be furnished information as to
mbaﬁmoprlawdedmbm.ﬂhhfm&nmybr
furnith>d on Train Contist or message.

3 TIMETABLE MNO.2
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APPENDIX D

CHICAGO, ROCK I1SL.AND AND PACIFIC RAILROAD COMPANY ‘
RULES AND INSTRUCTIONS FOR TRAIN HANDLING} AND OPERATION OF THE AIR BRAKES
(EXCERPTS

Traln Alr Teats
(¢} Each train must have the air brakes in ef-

TRAIN AIR TEST

Rule 1 fective operating condition, and at no time

uie shall the number and location of operative

NOTE TO INITIAL TERMINAL: air brakes be Ie{swt‘hm permitted t]:y'ngcnl

Where the term fnitial terminal s nsed requirerients. o0 piton travel ks in ex-

in thee Trin Alr Ten puien It efns co s 15, e s bk o b

to that terminal where (he wraic b orl. ’ ' '

ginaily madz wp. It may or may not be (d} Condensation must be blown from the pipe

B the initial terminal on & sub-division, as from which sir is takens before connscuing
A defined in the UNIFORM CODE OF yarcd line or motive power 1o train,

OPERATING RULES.

Rule 2
CAUTION: During brake pipe leakage test,

INITIAL TERMINAL ROAD TRAIN
AIR BRARKE TESTS

P et e [/
witk 26 L equipment, afier determining the Rule 4
amouni of leakage, the engincer must make (a) Except for run-through and unit run-through
n reduction of equalizing pressure that will trains covered under Rule 10, each train must
equs! brake pipe pressure before eutiing in be inspected and tested s specified in this
the double hexding cock. Then catiin the section at points--
double heading cock and immediately ecom- 1. Where the train is originally made wp
plete & full service brake pipe reduction. {initial terminal) ;
Rule 3 2. Where train consist is changed, other than
uie by adding or removing a solid block of
§ Train sir-brake system iests. cars, and the train brake iystern remains

. . .. ) o charged; and
(a’i Supervitors are jointly responsible with in-

spectors, enginemen and trainmen for con- 3. Where a train is received in interchange.
dition of air hrake and air signal equipment {b) Each carrier shall designate additional inspec-
on motive power and cars to the extent that tion points not more than 500 miles apart
it is possible to detect defective equipment where intermediate inspection will be made
by required air tests 1o determine that—

(b) Communicating signal system on passenger 1. Brake pipe pressure leakage does not exceed
equipment trains must be tested and known 3 pounds per minwte;

to be in a suitable condition for servics be-

fore leaving terminal 2. Brakes apply on each car in response to

20 pound service brake pipe pressure re-
i duction; and

2
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APPENDIX D

Train Air Teots

3. Bruke rigging is properly sccured and does
not bind or foul,

(c) Train smirbrake system must be charged to
required air pressure, angle cocks and cutout
cocks must be properly positioned, air hose
must be properly coupled and must be in con-
dition for service. An examination must be
made for leaks and necessary repairs made to
reduce leakage 10 & minimum. Retaining
valves and retaining valve pipes must be in-
spected and known to be in condition for
service.

(d) (1) After the airbrake systern on a freight
train it charged to within 15 pounds of
the seiting of the feed valve on the loco-
motive, but to not Jess than 60 pounds,
as indicated by an accurate gauge at rear
end of train, and on a passenger train
when charged to not less than 70 pounds,
and upon receiving the signal to apply
brakes for test, a 15 pound brake pipe
service reduction must be made in auto-
matic brake operations, the brake valve
lapped, and the number of pounds of
brake pipe leakage per minute noted as
indicated by the brake pipe gauge, after
which brake pipe reduction rust be in-
creased to full service. Inspection of the
train brakes must be made to determinc
that angle cocks are properiy positioned,
that the brakes are apphed on each car,
that piston travel is correct, and that all
parts of the brake equipment are properly
wcured. When this inspection has been
completed. the release signal must be
given and brakes released and each brake
inspected to see that all have released

(2) Omitted intentionally.
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(3)

When & locomotive used to hau) the train
is provided with a means for maintaining
brake pipe pressure at & constant level
during service application of the train
brakes, this feature must be cut out dur-
ing train air brake tests.

(e} Brake pipe Jeakage must not exceed 5 pounds
per minute,

A INeY

(2)

(3)

At initial terminal piston trave! of body-
mounted brake cylinders which & less
than 7 inches or more than 9 inches must
be adjusted to nominally 7 inches.

Minimum brake cylinder piston travel of
truck-mounted brake cylinders must be
sulficient te provide proper brake shoe
clearance when  brakes are released.
Maximum piston trave! must not exceed
6 inches.

Piston travel of brake cylinders on freight
cars equipped with other than standard
#ingle capacity brake, must be adjusted
a3 indicated on badge plate or stenciling
on car locsted in & conspicuous place
near brake cylinder.

(g) When test of airbrakes has been completed
the engineman and conductor must be advised
that train is in proper condition to proceed.

(h) During standing test, brakes must not be
applied or released until praper signal is given.

() (1)

When train airbrake system is tested from
# yard test plant, an engineer’s brake valve
or s suitable test device must be used to
provide increase and reduction of brake
Pipe air pressure at the same or a slower
rate as with engireer's brake valve mnd
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. yard test plant must be connected to the

: end which will be nearest to the hauling train, automatic air brake must be applied
road Jocomotive, A}fuer lzcoupling. ’Sulfe fystem must be pe.
2) When yard sest plant is .sed, the trai charged 1o required air pressure and before
%) Sirbrakis systom "mos o charged ‘and proceeding and upon receipt of proper re-
tested as prescribed by paragraphs (¢) to q‘uegt :ir ugnal, a;.:p icaton mbe mlc;u tests
3 {(g) of this section inclusive, and when ? iy :." on rear car "m“ll) L made from
3 practicable should be kept charged until locomcc; ive in Automatic bra ;eope{atxoq.
road motive power is coupled to train, 'b:'“ - o; o t‘ramme;n st tchE Ir.
after which, an automatic brake applica. an::i !..elo ”re:n car of train properly apply

tion and release test of airbrakes on rear caxe
car must be made. (b) Freight trains: Before motive power is de-

tached or angle cocks are closed on a freight

(3) If after testing the brakes as presciibed . . .
in subparagraph (2} of this garagraph :;“‘a.m, brazl;.)cs musld b:) Iﬂ’heq vith ;mt Jess
the train is not kept charged until road A{::r » pounc brak: pipe recuctivn

motive power is attached, the brakes must ".m“?‘!mic and angle cocks are

be tested as prescribed by paragraph (d) opened, it must be known that brake j}lpt

- (1) of this section. air_pressure is being properly restored as

indicated by the caboose gauge and that

(j) Before adjusting piston travei or working on brakes on rear car arc released. In the ab-
brake rigging. cutout cock in brake pipe seace of a caboose gauge, sir brake test
branch must be closed and sir reservoirs must must be made as prescribed by that portion
be drained. When cutout cocks are provided of paragraph (a) of this section pertaining
in brake cvlinder pipes, these cutout cocks only to autoraatic brake operation.

may be ¢losed ' 0t
4 dra)ined. osed and air reservoirs need not be (¢) (1) A: a point other than initial terminal
where locomotive or caboose s
T changed, or where onf? ‘ur more v:on(i
-8 ‘ ! . . secutive cars are cut off from rear en
!,‘OAD‘ FRAIN AT"JD INTERM,ED“TL or head end of train with consisi other-
TERMINAL TRAIN AIR BRAKE TESTS wise remaining intact, after train brake
Rule $ system is charged to within 13 pounds
2 . of feed valve tetting on locomotive but
3 () Pasienger trains: Before motive power is de- not less than 60 pounds as indicated
4 tached or angle cocks are closed on a pas. at rear of freight train, and on a pas-
3 senger train operated in either autornatic senger train to at least 70 pounds, a
2 or electro-pneumatic brake operation, @ 20.pound brake pipe reduction must
cept when closing angle cocks for cutting be made and it must be determined
. of{ one or more cars from the rear end of that brakes on rear car apply and re-

Jease properly.




(2)

@) (1)

{2)
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Before proceeding it must be known
that brake pipe pressure as indicated
at rear of {1¢ight train is being restored

At a point other than a terminal
where one or more cars are added to a
train, and after the train brake system
is charged to not Jess than 60 pounds
as indicated by & gauge at the rear of
freight train and on a passenger train
to not less than 70 pounds, tests of air
brakes must be made to determine that
brake pipe leakage does not exceed
five (5) pounds per minute as indi-
cated in the brake pipe gauge after
a 15 pound brake pipe reduction.
After the leakage test is completed,
brake pipe reduction must be increased
to full service, and it must be known
that the brakes on each ¢ these cars
and on the rear car of train apply and
release. Cars added to train which
have not been inspected in accordance
with § Rule 4 (c) to (j) must be 30
inspected and tested at next terminal
where facilities are available for such
attention,

{1) at a terminal where a solid biock
of cars which has been previously
charged and tested as prescribed
by § Rule 4 (¢} 1o (j) is sdded
to & train. test must be made 1o
determine that brakes on the rear
car of train apply and release.

(1) When cars which have not been
previously charged and tested ms
prescribed by § Rule 4 (¢) to (j)
are sdded to & train, such can

Train Alr Yeets Train Alr Tosts

may either be given inspection and
tests in accordance with § Rule 4
(c) to (j), or tested as prescribed
by subparagraph (1) of this para-
graph prior to departure in which
case these can must be inspected
and 1tested in accordance with
§ Rule 4 (c) to {j) at next termi-
nal.

(3) Before proceeding it must be known
that the brake pipe pressure at the
rear of freight train is being restored.

(e) (1) Transfer train and yard train move-
ments not exceeding 20 miles, must
have the air brake hose coupled be-
tveeen all cars, and after the brake
systemn is charged to not less than 60
pounds, a 15 pound service brake pipe
reduction must be made to determine
that the brakes arc applied on each
car before releasing snd proceeding.

(2) Tramsfer train and yari' tain move-
ment exceeding 20 miles must have
brake inspection in accordance with
§ Rule 4 {c) 10 (}).

(f) The automatic air brake must not be de-
pended upon 1o : Jld a Jocomotive, Cars or
train, when standing on a grade, whether
Jocomotive is attached or detached from
cars or train. When required, a sufficient
number of hand brakes must be applied to
hold train, before rir brakes are released.
When ready to start, hand brakes must not
be released until it i known that the air

brake system is properly charged.
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49 CFR PART 217 (EXCERPTS)

Podersl Ralireed Administretion, DOT

must submit » written re.
P & hearing within fifteen (18)
o after the conference. The henr-
“”'m commence within fourteen
,'ﬂ } calendar days of receipt of the re-
et and wili be conducted in acoord.
& with sections 856 and 875, Title ,

vAC. e .
ess stayed or modlfied dy the
“}ggnwr. the requlrements of
esch Emergency Order lssued under
this subpart shall rematn in effect angd
e obscrved pending declsion on a petd-
tion jor review,

Enes? Reservation of awihority and dis-
erviion.

The FRA may ssue Emergency
Orders concerning  track  without
pegard to the procedures prescrited in
this subpart whenever the Administes-
for determines that immedlais action
 required to masure the public safety.

FART 217~-RAILROCAD OPERATING
RULES

Sebpart A~Benere!

e

$17.1 Purpose.

LT3 Application

11.% Penalty.

31717 Pllug of vperating rules.

172 Program of opearatisna) teste and In.
spections, recordkeeping.

ﬁ!?.:‘iuhwmm o/ instruction on peming

19
8:1.13 Annual report,
317.14 Information eollertion

Arresors A--BonouLe or Crvy, PrwarTina

AUTNOLITY. Becs. 302 and $09, M Gtat. 11}
ad 07h (83 UB.C. 431 and 43), and s,
L4kn) of the regulations of the Office of
:b:’( &;mun of Transportation, 49 CrR
A%n),

Sovrc: 39 PR 41176, Moy, 33, 1V, unless
' potad,

Subpas) A--Banarel

Nt Perpose.

Through the requirements of this
B, W Federa] Railroad Adininistrs.
Uon learns the condition of opernting
fules and practioss with resapect o

and other rolling equipment in
e rufiromd industry, and each rafl
Y088 1s required to tnstruct it employ-
o Lh operating practices.

§nrD

03173 Application.

{a) Except a8 provided tn paragraph

(b) of this sevtion, this part applies to

that operate trains or other

relling equipment on standard guge

track which i part of the gener) rall-
road system of traneportation.

not part of the general rallroad system
of transportation: or

(1) A rapid tranait rallived thet op-
ernies only on track wsed exclusively
for rapid transit, dotnmuter, or other
short-haul passenger service in s et
ropolitan or suburban sres.

(40 PR 2400, Jan. 15, 1978}

#2178 Pumalty,

Xach raliroad o which this Part ap-
plies that violates any requblement
prmmmmthhwthumblewu
civll penalty of st Jeast $250 but not
more than $2500.

#211.7 FUing of operating rules.

(a) Belore Yebrusry 1, 1975, each
rallroad that is in operstion on Janu-
ary 1, 1978, shall file with the Mederal
Rallroad Administrator, Weshiugton,
D.C. 20590, one copy of its vode of op-
arating rules, timetables, and tmets.
ble special instructions which were in
effect an Janunry 1, 1978, Kseh ral)-
road that ocommences operation after
Jaruary 1, 1878, shal) file with the Ad-
ministrator one copy of its code of op-
emiing rules. timetables, and timets-
ble Instructions before it sowmences
operations,

(b) Each amendment to o rallroad’s
oode o0f operating rules, each pew
dmetable, und each new ihhetable -
aial tnstruction which W issued after
January 1, 1975, shal) be flled with tie
Federal Raliroad Adminstrator within
30 days afler 1t in lasued.

§2179 Progrem of eperalional tunts aodl
imspections; recordkeeping.

(8) Kach sallroad to which this part
applies  s'wll periodically oonduet
operational tests and Inspection: to
determine the extent of vomplisnee
with its code of operating rules, time-
fabies. and timetables apecial tnstruc-

e
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tiona i accordance vith & program
flled with the Pederal Rallroas Ad-
minletrator,

(b) Before Marc 3, 1975, 01 30 days
before epmmencing operatious, which-
ever fa leter, each railroad o which
this part applies shall file with the
Pederal Rallroad  Adminletrator,
Waahington, D.C. 20590, three copies
of ¢ program for periodic oonduct of
the operational tests and inspections
reguired by paragraph (a) of this sec
tion. The program shiall~

(1) Provide for operstional testing
and inspection under theé various oper-
sting conditions on the rallroad;

(D) Deacribe each type of operational
test and nspection sdopted, including
the means &nd procedures wsed o
carry it out,

(3) Siate the purpoee of each type of
operational test and tnapeclion,

(4) SBtate, according 10 operating dl-
visions where applicable, the frequen.
¢y with which each type of operation-
a! test and inspection is conducted,

(5) Begin within 30 days after it is
flled with the Federal Rallroad Ad-
ministrator; and

() Include & schedule for making
the program fully operative within 310
days afler It begins.,

(¢) Fach amendment to & rallroad’s
program for periodic conduct of oper-
ations) tests and tnapections required
under paragraph (2) of this section
shall be filed with the Federal Raiil.
rosd Administrator within 80 daye
after it is lssued.

{d) Records. Bach rallroad shal! keep
B record of the date and piace of e»ch
operational test end inspection pes-
formed in accordance with its pro-
gram. Each reoonrd must provide a
brie! description of the operasuonal
test or inapection, including the ehear-
acteristics of the pperation tested or
Inspected, and the pexults thereof.
Records must be retained for one year
and maade avallable to representatives
¢f the Federsl Rallroad Adminiatss.
tion for lnpection and nopying during
Feguiaf business hours,

#217.11 Program of instruction sn oparat-
bng rubm.

{(a) To ensure that each railroad em-

ployee whoae activities are governed

by the mllmad’s oporsting yulea un-

88

9 CFR Oh. 1 (10-1-34 Bdlitien)

derstands those rules, ench rallroad ¢
which this part applies shall periogi.
cally instruct that employee on th,
meaiting and application of the mj
road’s operating rules In

with s program flled with the Pedery
Rallroad Administrstor.

{b) Before Mnrch 1, 1975 or 30 day
before commencing operations, which.
ever i later, each raliroad shall gy,
with the Federal Rallroad Administn.
tor, Washington, D.C. 20500, three
ocoples of & program for the periodie
instruction of its employees as g
qulred by paragraph (a) of this sec.
tion. This program shall—

€1) Describe the means and §roce.
dures used for Instruction of the way.
ous classes 6f affected employees;

(2) Btate the frequency of bnstruc.
tion and the basis for determining
that freguency.

(3) Include a schedule for complet.
ing the itial instruction of employees
who are already employed when the
program begins,

(4) Begin within 30 days after it i
flled with the Federal Rallroad 44.
ministrator;

{b) Provide for initia} instruction of
each employee hired after the pro
gram begins.

() Yach amendment te a rallroad’s
program for the periodic instruction of
fta employees reguired nder pars-
graph (a) of this section shall be filed
with the Federal Rallroad Administrs.
tor within 30 days after it is lued.

§217.13  Annusl report.

Before Marck 1 of ench year, each
rellroad to which this part applie,
axcept for a rallrosd with Tewer than
400,000 total manhours, ahall file with
the Pederal Rallroad Adrainistiator,
Washington, D.C. 30580, & writlen
report of the following with raupect to
fts previous year's sctivities.

{(8) The total number o{mtrun mfles
which were 0 over its track,

A mme;i the rumber, type,
and result of each operational test ard
inspection, stated according to operst-
ing divisions where applicable, that
waa conducted as required by § 2118,

{¢) The number of operstional teats
and inspectinns conducted as requiied
by § 217.9 per 10,000 train miles.
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SAFETY BOARD LEYTER DATED DECEMBER 7, 19€8, and
FRA LETTER DATED JANUARY 18, 1989

«n«.q% National Transportation Safety Bosrd

{ @ Washington, D.C. 20684
ﬁqh #9

[Xe)
Decesber 7, 1988

Mr, Joteph ¥, Halsh

Aszociate Administrator foe Zafety
Federal Railroad Adminfstration
Koom BJI20A

400 7th Street

Washington, D.,C. 205990

Dear M7/, Nalsh:

Re: Head-On Collisfon Between lows Interstste Redlrosd Ltd.
Extra 470 Waost &nd Extre 406 East with Relesse of Herardous
Material Hear Altoona, lows, July 30, 1§88 - DCA BB-mR-DDS

During the Investigation of the above referenced eccident
the Safety Baard was informed by the Jowa Interstate Ratlroad
(IA1S) oftfcers that they did no¢ perform operationa) tests and
inspections for verfous reasons' 1) "khen the lowa Interstate
L.Y.B. applied with the 1.C.C., we di¢ not indicate we would do
operational testing."; 2) had watvers from the Interstate
Commerce Commission (ICC) and Federa) Raflrouvad Administration
(FRA) for not performing Opergtional Tests: 3) "...has
historically been exempt from 49 CFR Part 217.9 pursunt to
Part 217.13.% GOne operating officer had stated tha. the IAIS had
filed fn atcordance with 49 CFR Part 217 while tnother operating
officer stated that toe 1AIS had not filed. However, the I1AIS
could not provide documentation for an exemption or wafver,

On September 7, 1948, the Investigator-in-Charge, [. B,
Dobranetski, met with FRA headquarters persconne) fiom the
Cperetions Practice Divisioca to ascertain the JA!S ststus with
49 CFR Part 217 and was {nformed: 1) the cerrier had re rule book
on file, 2} the carrier had no operating procedure and fnypection
plan oan file; and 3) the cerrier had reported over 400,000
manhours for 1987,

Also, the Safety Board had veviewed information from the FRA
System Fupport Diviston showing that on Septemher 2, 1987, while
at Blue [sland, L, &n FRA ftnspector filed ar exception to 49 CFR
Part 217.%, with the remark that ho had discussed oprretions)
testing with {unnamed) company off{-fals and that the raiiroad
does not perfodically conduct cperational tests and inspections
to detarming the exténi of thne compitance with its code of
operating rules, timetable and timetable special {nstryctions,
Furthermored, FRA Chief Counsel's office reported no record of 2
vielation filed end; the JAIS cleimed no knowledge of this

....
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The Safety Board vould appreciate the Feders! Ratlroad
Admintstration's response to the following:

0

Has the lows intgrstate Ratlroad granted an gremption
or walver from the provisions of 49 CFR Pert 2177;
When?

Is the lowa Interstate Railrosd fn compliance with 49
CFR Part 212?

Has the jowa Interstate Ratiroad petitioned for an
exemption from 49 CIFR Part 2177: Mhen?

Has the lowa Interstate Ratlroad filed &3 required dy
49 CFR Part 217.77

Has the lowa Interstate Rallroud met the provisions of
49 CFR Part 217.97

Has the Jowa Interstate Railroad met the provistons of
49 CFR Part 217.117

Has the Jowa Interstate Ratlroad met the provistions of
49 (FR Part 217.137

How wes the exception to 49 CFR Part 217.9 thst was
f1led on September §, 1987, resolved?

Winat actions, 1f any, are being contemplated by the
FRA to asture compliiance by this and other regional
raf! carriers with 49 CFR 2.7 and other mintmum safetiy
regulations.

The S<rety Bosrd looks forward to L response from the
Federsl Ra:lrosd Admintstration with respect to the above
concerning the Jowa Interstate Raflroad and 49 CFR 217, If you
have any Guestions regarding the above, please contact me at

382-54840.

Sincerely,

. A

HitYiam G. Zigtiaskd
Chlet
Railroad Accident Divigion
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E Adeniin s raton

Mr. William G, Zialinski

Chief, Rallroad Accident Division
National Transportation Safety Board
800 Irdependence Avenue, S.W,
ﬂlﬂhlnqtong D.7. 20594

il ad :‘5\ TE AN,

Dear Mr, Zielinski:

,:; Thank you for your recent letter requesting information abcut the
o Towa Interstate Railroad lLimited (IAIS]).

The questions set forth In your letter &re responded to i the
order in which they were written,

‘i o Was the IAIS granted an exemption or waiver
3 from the provisions of 4% CFR Part 2177

fﬁ? When?
Response: No

0 Is the IAIS in compliance wlith 49 CFR Part
2172

Response: No

G Haa the IAIS petitioned for an exemption from
4% CFR 2177

Kesponse; No

0 Has the ITAIS {filed as required by 49 CFR Part
217,77

Response: Yes,
0 Has the TAIS mat the provisions of 49 CFR
rart 217,92

Response: The IAIS, in Decomber 1988, filed
a progran of operational tests and
fnspections with the PRA's Washington, D.C.,
Office of Safety.
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Has the IAIS wat the provisions ofF 49 CFg
217,117

Responmsa: HNo

Has the [AlS met the provislons of €9 CFR
Part 217,137

Resgponse: Thé TAIS,; bacsuse more then
400,000 totel manhours were workad by thelr
employees v the calendar vsar Y807, was
required to file a vopurt for that period.
That veport was filed but not in & timely
manner.

How was the exception to ¢9 CFR ¥art 217.9
that was filed on Seplember 9, 1987,
resolved? '

Response: Carrier officials ware admonisghed
to bring the YAIS programs regulred undery 49
CFR 217 into campl;anﬂe,

What actions, If any, sre beinyg tontemplated
hy the Federal Rallrosd Administration to
sssure complliance by thie and obthey regional
rail carriera with 49 CFR 217 and other
minimum safety regulationa?

Responsn: ‘The Fla has {ntriated an entforce-
ment action againat the IAIS through the
procedures of the Fedeial Clalms Colleviion Act,

Also, the FRA will continue to monitor, provide guidance, and
initiate onforcement, 1{ pecoassary, to aclieve compliance with
Title 49 CFfH 217 and vther esteély regulations,

Bincevely.

4

.y . (/;/ K
v "-'A’, . ’:l‘}’.fwf"l‘

'\?A ."?n Nalﬂh
Associate Administrator
foy Salety
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NATIONAL TRANSPORTATION SAFETY BOARD ACCIDENT REPORTING CRITERIA
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Thanes s o it e o, L e 1 e et b kbt vy o i b+ Fre et o 17 ey T

HATIONAL TRANSFORTATION
PAFETY BOARD

48 VR Part 840

Fides Pertaining 40 Rotification of
Aot ord Acgiderts

AGLRCY: Nnitonal Transportation Bale
Board. v
ATTsue Flnal rula,
BRINARY. By this rule change. B Board
b smanding § 840§ to reduca the partod
of tims during which notification ol
certsin Falirosd accidente I8 mendgtory
to 1 houre sher the sccureace of an
sccident thal aults o g fulality or
tartoue Inluiy 4o two oy mors
tIwmembers or passngens, the
EMEIBTALY dvatuation of & DaAMAOger
train, or the releans <f betardow
meterials, ns Juriher described barein
#nd ta ¢ hours for any accident that
mquires sb ivaluatioo of property
damage.

wrrecriva sarn Fabruary & 1068,

FOR FUSTYHER KN OAMATION CONTACT:
M willam G Ziolnakd, 7 ‘of, Fallroad
Acvident Division. 900 Inds andence
Avanue. W, Washington DC 20864
[(102) 3812340}

PR EWLHY ARY ted DR A VIO Bection
840 % Pequitey notificaten to 'he
Metiovia: Treneportation Safety Bosnd of
csrtain inilroad, and, buuded theria,
rail repid ranai sacidenis. ai the
anrlinof praciica) i The Safe
Board'e rules that penew to sohBcabion
al tatiruad accidents. spectlically Rule
$:0.3, pravide 8 coovenlen! exechanl i
for complylng with ths sotification
rquirsmant (n the form of @ oll-Yee
itlephons sumbaer. and prios io this
smendroent thuse Rudas imposed & oix.
bowr tmnd Himb during which mporting
wis mandstory Motellholionling U
toll trow telephone number and .
bawr tene Hnit the Sulaty Woand
daterrained 1hat there were s30)
sumsrout Inalences where repartiog of
stcidents v 13t sulficintly
supaditiovs as 30 sosd Board prisocnel
secusn b0 the socident plie befors the
butiattos of pont- scrident cleasap
eftaria tn order ko remedy tas sihation
e 1 efler sollcw end public proondwe
{33 ¥R 11330 published April 7, toen),
the Board is amanding s rellrosd
siudant nottfication ndes te requice
rorifization within two bour of any
imboed tcident that lnvolves &
fstedity Gaha, Uval reguires sdmisslon
to o hoop el of fwro o2 Bmore
LNWTRAIN B OF pd dasngers kb malesay
of hasardovs mninvialy or ab Amergpnucy
gvacuabonr v capar the! do sol faveive
oy of thear eventushiue: but tha
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ouie & praluminery monetary ssimale
of Lamages. a Tour-hour et s Buing
plocsd 0o e aolfication Lime.
Addinonally. elthough virtuafly off
mriiroed Using and focibues are 81
present squipped for edle
cammanicaiwon, the Bosrd cagoiase
! In corisin exunardinary
elrcunslancas, communicalion om the
015 of sa sceident lmevdictely aXer Ity
prcurreme may be problematical This
oculd be By case 16 accide rls o Larnng
b remole arees where redio
tensmission la lnslfeclive. tn eich
irstances e reporting Sone tinila
vescribad in § 840.3s) ran ba compuled
rom ihe time rallroad parscanal sthar
thin those st Lbe sccideot afe ol the
timie of \le scousrence, have recalvad
ko1icd of the sccodinl Thos provisos b
cortained i paragraph (d) of the
revreed regulation
The Safety Board recarved fve
coramants In responve o lle notlce of
projosed rolemaking which s
%I;bhlhld Apnl 7, 1908 (33 FR 1140,
¢ Board har given B views
sxprrased nibosd rerponses He carelu
co sideration pmt frdde thal ow
axprisssd goal of offording Boand
parsannel iccans to the sccdent mia as
early ao possibla, snd wharever
feamble. itfore lar'.ation of chian-wp
effariy, B paremanst, and that the
delotarious alfec  of sasling Pepav g
Bay in (act never Matwrinlion
¢ major obetachs to ¥he
requromdats for sl
conceme the duficulty of armsing st o
prelimanary rondury satwngte of
damape Ons conmen o sxpssod
tonzarn et aocidenls Wul So pod meet
he Boourd's eslunoted demaga ovierts
wpald be m?cnad b s nas of Masty
dasaagn ovaBebon The Boord
tonsabwed that poseibliry whao i
proposed £ ¢-how it kor eag §uad el
raguinsg 4 damagy mumats Harsovar,
the Boerd doas nol babave kot the
reparusy of a0y acadants el de bt
waat those wiiens will vapose e whdus
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APPENDTX H

fEOERAL RATLROAD ADMINISTIRATION ACCIDEN! REPORTING CRITERIA

PARY 325 -RAILROAD ACCIDENTS/
IMTIDEM 1S REFGRIE CLASIHICA-
TION, AMD INVESTIOATIONS

Bac

32561 s o
15 % Appliceblilty,

B
33§ Delinitina
;tn.'! Publke oxamination and we of

pocis
213 & Telephonke repoitis of cerlaln ol

den e/ nckdents
b 11 Aeporting of arcldenta/incidents.

124.13 late reporta,
23818 Acchlents/Incidzents npot o e e

ported.

11517 Doubthi coses.

31519 Primary groupa of accidenls/inc-
e iy,

72821 Formas.

174,94y Joint operations.

195.2% Hecordkesplng.

58 1 Retention of records.

11838 Penndtien.

2183 Investigstions

ArrEpDIs A-FROCRDORE FOR  IITERMINING
Rrrorsing ThRzrEanoOLD

Arrans ik B -Scannots or Civit PURALTIRS

Avrronrry. Becs 12 and 20, 24 Biat 38Y
154, pa amended (4 U H.C 12 snd 20), seca
-7, ¥6 Bial 350, a3 amended,. (48 UB.C. 35
43, secé 201, 203 pnd TOU 84 Btat 71 and
IS, (43 UA O 431, 437 and 438), srcw. 84e)
aul CF) 80 Btay @30, (4B VA 18806 aand
o, 4 CFR 1 AMb X1 (b)) send ind, secs
FHbland im, BO Btat 935 (48 U B O 1864
and (rnil 14 CFR 400 3¢ )

BooRE 39 FI A3, Dee L1, (974, unless
herwiasr noted

Froroaiar Mote Par zn interpretation of
Pait 3% s22 0 PR 231825 Feb B, 187

F128.0 Purpose.

The putpose of thia part s o pro
vide Lhe Fedeoral Aallrond Administra
ton (FRA) with information concern:
ing herardous sonditions on the Ne
thar's rallrosds. FRA needa Lhils infor.
mailon o carry oul effectively (L8 reg-
ulntory resporumibiilities under the Fed:
rral Rallroad Safety Act of 1870 and
the Accldents Meports Act. Although
this part ls tasued undor the authority
of bolh Arta, rellance 18 primarily
brsed upon the authority of the Fed-
eral Rallvosd Bafety Ast becausr of s
broader seope. Issusnce of these regu-
Iatlons under the Federal Hlaliroad
Ssfely Act vreempta Btates fromn pre-
wribing  sccident/Incident  reperting
requirements. Rellance on the feders!
Hatiroad Balety Act will facilitate the
application and enforcement of the re.
quirementa of lhis part by allowing
imposition of clvll rather than eriral
nel penaliies. Any Stats may, however,
require ralironds to submit Lo it coples
ol accident/inctdent reporta filed with

M untes Lhis part, for sccldents/In-
videiits which sccur tn thal State. ‘IMe
reporting ahd recordheeping require.
menta yaesrvibed In this pail have
heen apipvroved by the Office of Man-
sgeinent and Budget n aovordance
with the Federad Reports Act of 194%.

QX1LS  Appllendilty.

Thisa pari spplies te ol raflrosds
exoepd those vallroads whose ealire
operations are confined within an in-
Justrial tnstallatlon.

BI85 Deflnitions.

As uped in this part..

(2) "Ruliroad” means any syatem of
aurface traneportation of porsons or
properiy over rails, It iacludes lne-
haul treight and passenger rallroads,
swiiching and ‘erminal radlrosds, snd
passenger-carrving rallroads including,
but not limlted Lo, rapid tranalt, com-
muter, scenic, suhway, elevuted, cable,
and cog rallways.

'h) "Aecident/Incident” means:

(1) Any Impact between rallroad on-
track equipment snd an sutomoblle,
bus, truck, motorevcle. bicycle, farm
vehicle or pedestrion at a rall-highwey
grade vcroasing;

(2} Any colilsion, dersliment, firy,
expicston, aet of God, or other even!
Involvtug oprintton s mallroad on-
track equlpment (atanding or moving)
that resuits in more (han 84,500 In
demaxes Lo railrosad on-track equlp.
ment, signals, Lrack, track structuces,
wnd roadhed,

{3) Any evenl arialng from the oper-
alion of & vallroad which resulls in;

(D) Deaih of one o more perrsons;

(1 Injury {0 one or more persons,
other than raliroad emplovees, that
requires medical trestimend,

(H1) Injury to one or more employses
that requires medical tyeatment or re-
sulta in restriction of work or meotion
{or one or more days, one or more lost
work days, Lwwfer io wnother job,
termination of employment, or loss of
consclousness, or

Uy Occupstions) Hiness of & radlroad
employee aa disgnosed by » physiclan.

(¢) “Joint operations” means il op-
erstions conducted on & {reck weed
jolntly or in common by two or mol e
ralirosds subleet to this part or oper.
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ption of s train, locomotive, car or
other on-track equipment by one rall-
road over the treck of another rall
road.

(@) "Oocupational llnesa’” means any
abnormal condition or digorcer of »
raiiroad employee, otner than one re
sulting frem Injury, ceused by environ-
mental factors associaied with his or
her rallroad employment, Including,
bui not lmited to, scute or chronic K-
neases of dizeases which may be
caused by inhulation, absorpiion, In.
gestion or direct contact.

(e} “Medical Lrestment”  rmaeans
treatment administered by a physician
or by reglatered professional personna]
under the standing orcers of & physl-
clan. Medical treatmer.t does not in-
clude first ald treatment {(one-time
treatment), precautlionary rnensures
such as tetanua shoty, and subsequent
obsarvation of minor scratches, culs,
brulses or spilnters which do not re.
quire medical care, even though thespe
services are performed by a physician
or registered profesaionnl personnel.

(O "loat workdays” means sny full
day or part of a day {(consecutive or
not) other than the day of injury, that
a rallroad emmployee lr away from work
vecause of tnjury or opccupationsl il
ness.

(g) "Restriction of work or motlon”
means the inability of & raliroad em:
ployee Lo performm all normaliy ss-
pigned duties because of injury or oc-
cupslional lliness, and includen the as-
signment of a ratlroxd empiloyes Lo an-
other job or Lo leas than full time
wark at & lemporary or permanent
joh,

ih) “Hall-highway grade croasing”
means & location where ohe Or inore
ratiroad tracks cross & public highway,
road, ot street Or & private roadwas,
and includes sidewslks and pathwuays
&t or pasocinted with the crossing

(1} "Arising from the operation of &
rallroad” includes mll activities of o
rellread which are related to the per-
{formance of its mil transportation
business.

(t3eck. 11144 and 11145, wubtitic IV of Titic
49140 UB.C. 11144 and 11{48), secs. 1 pna 6,
Aocident Reporta Act (43 UREC. 431 and
4371 azc. Ke) and (1) Depariment of Trans
portadon Act (49 V.B.C 1455(¢) snd (I
sec. 140y and Un), regalallons of the

Oites of Lthe Becreisry of Transgo
(48 CFH 1.4 ond tm)) iatien
(59 FR 43334 Dec. 3, 1974, aa nemertwied at

40 FR 89344 July 14, 1978; M3
P, 18, V5013 MRLE

$ 1287 Public examinsilon and mog of Y
Doite.

(a) Accident/Incident reports
by rallroeds tn compliznce with ﬁfﬁf.
rutes shall be avallable (o the public In
the manner prescribed by Part 7 ¢f
this Title, Accldent/incident reports
may be inspecied at the Office of
Bafety, Federa! Rallroad Admtnistre.
tion, 100 Becond Btreet, BYW, Weash.
ington, D.C. 30B80. Written requests
for & copy of a report should be ad-
dresaed Lo the Office nf Chie! Counsel,
FRA, 400 Beventh Street, 8V7., Wash.
Ington, D.C. 20590, and be aocompe.
nied by the spiropriste fee piv seribed
in Pert T of this Title, To facilitate ex-
pedited handling, esch requent shouid
be clesrly marked "Request for Aol
dent/Incident Report”,

th) Bection 4 of the Accidents Re-
poris Act (38 Biat. 381, 45 US.C. 41
proviles that monthly reporta filed by
rallroads under § 27%11 may not be
admitted as evidence or vsed for nny
purpose in any action for damuges
growing cut of sy matiers mentioned
in thesr monthly reporta.

€ 2288 ‘Telephonlkc reporis of cerinin acel
denta/lucidenta, ' ?

(a) Bnch raliroad must repor! imme
diately by toll free teiephone, Aren
Code 300-424-020), whenever i\ learrs
of the ovcurrence of an accident/inel
dent! sriaing {rom the operstion ¢f the
ralirongd that resuills in Phe: (1Y Deatn
of rail pessehger or employee; or ()
dealh or injury of flve or more per.
B0,

(b Esch report must state Lhe:

(1) Name of the raiiroad,

PG | +p it Al g

The Meallorsal Trasportation Safay
Poard reguires sertaln milroad sccidenta w
e reporied by telephone at the daune Lol
frae number (Bee Title 49, Code of Pebera
Regulsidons Part 840),

tPRA L xomotive Inspection Regulations
require tertain lecomotive axidenia (o be
reporied by telephone al the e toll free
number Hee Title 48, Code of Pedernl fleg
wintinng, L2388 230 142 2130.935 and
230 454




() Name, Live, and wicplicne
mwnber of the individual making w,

(3) Time, date, and location of mocl-

dentl/incldent,
(4) Cireumstanocss of the nocident/

inctdent, and
() Humber of persons kllled or in-

Jured.
(30 PR €33%% Diee. 11 1974, % amonded o
4} PR 18847 Ap:. 13, 1018}

§ 22511  Reporting of secidenis/Inclidenta,

(3) Each rallroad subject to thiy part,
muat submit to FRA s monthily report
of all raliroad nccidents/Incidents de-
prribed In § 328,19, The report must be
made on the forms prescribed n
§ 312321 and must be submitted within
30 days after expiration of the month
durtng which the accidents/incidents
occurred. Reporia must be completed
s required by the current FRA Guide
for Preparing Accldent/Incident Re-
ports. A copy of this guide may b ob-
ialned from the Office of Bafety, FPad-
erN Radlroad Administration, 2100
Second Btreet, 8'W., Washington, D.C.
30390,

{d) As part of each aonthly report,
each Tlass I radbroad and switching
ang ¢ alnal company must include &
oopr - ite “"Nlonthly Report of Em-
Moyes:. Bervice and Cowpenastion”
UCC Wage Sta'lslics, Porna A mnd B)
submitied W the Interstats Commerce
Commission for the same month.

(r) As part of ite monlhly reports for
Murch, June, Seplember and Decem-
Ber of each year, each Class 1 radlroad
and switehing end torminal Tompany
must include coples of the current
Querterly Form 08-A report required
by the Interstate Commerce Conumia-
sloh. As part of its monthly reports for
April, July, October, and January of
eich year, each Claas I raflroed and
wstiching ar.d terminal company rmuat
include coples of curvent quarteriy
Form O8-B report required by Lhe
Interstate Cotnmeree Commission.

(40 PR 1221, Jan. 6, 1977}

812513 Late reporra

Phenever a rafliroad discovers that a
report of  an accident/ncldent,
through rnistake or otherwise, hay
bren lmpmmr!y amlited from or Lm.

APPENDIX H

properly ropirted oo e régulnr
- “mthly socident/Incldent repoit, &
Topu.. - ing this accident/Incident

together with & latter of expianiation
lnust be submiittsd iomodiately.

821390 Aceldents/Imcideris sl to e vo
paried.

A rallroad need not report:

() Casunlties which occcur st radl-
highway gradie crossings (hat do not
involve the pressice or operstion of
on-track equipment, or the presence of
rallrosd employees then engaged n
the operation of a raliroad;

() Casuslties In or abloutl living

varters not arleing from the oper
ation of & rallroad:

(¢) Bulcides as determined by a coro-
ner or other public authority; or

(d) Attempted sulcldes,
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APPENDIX 1
BENCH TEST RESULTS OF PRESSURE RELIEF VALVES

BREAKING VALUE RANGE
Safety Valve Hold Down Bolts
in Inch-Pounds

ADMX 2947)
Bolt A-end Bolt B-end

2500
Loose, hand turn
<2500
<1500

1500
1000-1500

1500
10001500

2000-2500
2000-2500
2000-2500
1400 -2000
1500 -2000
20002500
2000-2500
2000-2500

QO ~F D% (N e Lod ) mee
OO 3 £ LY I L) IO e

ADMX 29494
Boll A-end B-end

1006- 1500 1000- 1500
<1000 2500
1000- 1500 : Locse, <1000

<1000 1500-2000
1500- 2000 2500 -3000
<1000 1000- 1500
<1000 1000-1500
<1000 Loese, <1000

1
2
3
4
5
6
7
8

The torque wrench used, SN REX - C10, s normally used to
securc roller bearing end cap screws and was calibrated against a
mounted torque wrench gage for that purpose in the RESCAR
Longview Shop.

SAFETY VALVE BENCH TEST RESULTS
in Founds per Square Inch

Note: These safety valves were designed to be fully open at 7§
psi and completely closed at 60 psi.

AOMX 289477 ADUY 29494
K-end open /3 A-end open 64
seated n seated A9

B-end open b4 B-end oper 77
seated 54 seated 6%
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