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EXECUTIVE SUMNIARY

On Cictaber 12, 1987, National Railroad Passenger Carporation {Amtrak) passenger train 6, the
California Zephyr, deraited in Russell, lowa, injuning 15 crewmembiers and 107 of the 230 passengers.
The train was operating easthound on the westward track, since the maintenance-of-way
department had taken the eastward main track out of service. The train was traveling about 60 mph
when it entered into a stub track and struck maintenance-of-way work equipment. Two locomotive
units and 11 of the 14 passenger cars derailed, as well as the maintenance-of-way crane and three
flat cars.

fhe safety issues discussed in this report include:

Speed of trains through a wark area;

Visibitity of mainline switch banners;

Maintenance-of-way qualifying procedures;

Management oversight of rules;

Toxicological testing of maintenance-of-way employees; and
Crashworthiness of equipment.

Recommandations concerning these issues were made Lo Buidlinglon Northern Railroad
Company, National Railroad Passenger Corporation, American Shori Line Railroad Associction,
Association of Americon Railroads, and the raitroads that have adopted the General Code of
Operating Rules.

The National Transportation Safety Board determines chat the probable cause of this accident

was the failure of the track laborer to restore the stub track switch for the mainline track, the faiture
of the crene operator and track foreman to check the position of the stub track switch, and the
faiture of the operating management of Burlington Nosthern to restrict the speed of trains through
awork area and to check the condition of the switch banner.




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. C. 20594

RAILROAD ACCIDENT REPORT

Bttt i g et £ e R AR A .t L i e Y AT A B LN bk e s o< b < m e L% s e wti s i tmadiimn RO L Smaum s f Sl nt s AL E o RiamTaslAmE = ko s L1t s i ) g o ] W) b b b - ot S el ..
s e u e Ty

COLLISTON AND DERAILMENT OF AMTRAK TRAIN 6
ON THE BURLINGTON NORTHERN RAILROAD
RUSSELL, IOWA
OCTOBER 12, 1987

INVESTIGATION
The Accident

About 1130 central daylight time, on October 12, 1987, the Burlington Northern Ratlroad (BN)
maintenance-of-way department took the eastward main track out of service between milepost
(MP) 333.2 and Russell, lowa, to replace curve worn continuous welded rail (CWR). A track bulletin
was issued Lo protect men and equipment between MP 321 and MP 323.7, east of Russell, on botk
the eastward and westward rain tracks. The track bulletin was effective from 0630 to 1801. The
engineering department was also prepating Lo replace the al-grade Main Street crossing at Russell
and relocate a siding switch on the costward main track using on-track equipment. To protect men
and equipment invaived in this effort, a second track bulletin was issued, etfectiv: from 0801 to 1300
between M 325 and MP 327.8 oo both the eastward and westward main tracks.

That morning, Hational Railroad Passenger Corporation (Amtrak) train 6, the Califorria Zephyr,
wes operating casthbound. The train was being operated over BN tracks as fxtra Amtrak 396 East.
The train consistec of two diesel electric passenger locomotives, tree baggage cars, a coach/dorm
cai, five coaches, a lounge/cale car, o dining car, and three sleeping cars. An funtrak operating crew
change was made at Lincoln, Nebraska, at 0610 Train b entered the First Subdivision of the
Galesburg Division at Creston, lowe, 3 aew-change point for BN crews. An exchange of BN pilots?
was made at that time. (See figue 1)

The new B pitot had a track warrant and three track bulteting, which he showed to the Amtrak
engineer and fireman as they departed Creston at 1018, {See appendix ). The dispatcher radioed
the crew of train 6 after they stopped in Osceols, lowa, and furnished two additional track warrants.
(Yee appendix D). One track warrant gave train 6 the authority Lo cross over at Charitan, lowa, and
proceed eastbound on the westward treck through Russell to Halpin, lowa, and the other track

warrant gave train £ the wthonty to proveed castbound oo the castward track “CTC Maxon to MP
168.4.72

Train 6 proceeded on the eustward track fram Ouwceola to Chariton without ncadent. Upon
arrival at Thariton at 1115, an operator who was assigried 1o assist trains in ¢rossing over {rom the
eastward to the westward track contacled train 6 and made arrangements by radio Lo cross train 6
over to the westwara main track. To make he crossover, train b proceeded east of a trailing point

1A gualtfied empluyee asstgned to o ban or other on trac equspment when the engineer 1s not gqualthed on the physical

charavtensues or rules of U e portion of the rallroad over bich mevement s to be made A pdot s not requared to and does
not nocmally oporaete the fncomohve

The tocation where the sigial system changes Bonsontiahsed Tt caontrol tu ae sutomatic slock Ggnal sysiem
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crossover? and backed west through the crossover onto the westward track. The operator handied
all the switchesinvolved in this movement. This crossover islocated at MP 334.7 at Chariton.

At 1122, train 6 left Chariton, operating eastbound on the westward track against the current ol
traffic. Although this portion of track was equipped with an automatic block signal (ABS) systern, no
signal aspects were displaved for movernent against the current of traffic.

The maintenance-of-way track foreman responsible for the teack work at Russell stated that
about ™. . 11:05, 11:10,. . i told [the laborer] to go with [tho cranc operator] and put the machine on
the westward stub in the clear for Amtrak [because] we had Amtrak coming.”

After leaving Chariton ard aboul § miles from Russeli, the pilot initiatea radio communications
with the track foreman on the track bulletin for the first wark area. The pilot requested and
received authority from the track foreman 1o pass the red stop board? and proceed through the
work area at normal speed. {See figure 2.) The engineer, fireman, and pilot stated that they
proceeded at the normal speed of 59 mph authorized by the BN timetable special ir structions.”

The pilot and engineer observed the yellow board and red board as they continuad eastbound
toward Russell. Asthey came into Russell, they simuitaneously observed that the switch points of the
stub track switch were aligned for the stub track instead of for the main track. They also observed
that a crane with a flat car was on the stub track. The crew estimated that they were about 1,000 to
1,500 feet west of the switch when they saw the equipment. (See figure 3) They could not
remember seeing the switch banner position on the switch stand mast. The engineer said he
immediately initiated an erergency application of the tiain brakes and shouted o the fireman an-
pilot to get on the floor. The engineer, fireman, and pilet then braced themselves for the cellision.
About 1130, train 6 struck the maintenance-of-way work equipment on the west stub track at
Russell. {See figure 4.)

The traincrew stated that they believed the locomotive negoliated the turnout without derailing
before the collision. During the collision, they heard an explosion and saw flames surround the
locomotive cab. Following the collision, the focomotive came to rest onits left side {fireman’s side).
The crewmembers knocked out the front window on the fireman's side of the cab with a fire
extinguisher and exited the ¢ab compartment,

The track foreman caid that he heard a loud noise shortly after he gave train b authority to
proceed by the red board into the work area at normal speed. At the ime, he was al the Main Slreet
grade crossing about 1 mite cast of the switch to the west stub track. Soon alter that, he heard
somebody on his radio: ™ 1 was assuming it was a conductor on the Amtrak, saying Amtrak,
emergency, emergency, Amtrak.” The track foreman, crane ogerator, and track laborer drove back
10 the weost stub track, where they saw that train 6 had entered into the stub track and collided with
the track crane. The track feroman and the track laborer noted after the acddent that the track
switch was in the reverse position, leading into the stub track. A passenger car was on the switch
rails and the switch lock was applied and locked on the switch stand. (See figures 5 and 6.)

IA trathing pomt crossover has switlr post raily that face away from teabhe approaching the duection for which the

direction of trafhc has beeo dosignated

A ced stop board s used to mark e Bmsts of the word ares whese tams maststog, uless suthornzed (o protned The stop
hoatd may be a flag of doth, metal, or other sutable mateoal

sspeaatinstructions in the BN timetable and Tederal tagulations {49 CHRPart 2 6) rectrct thoe specd of passenger trains to
59 mphwhen moving acemst the normel carrent of trafhic an track signalled i oo direction only
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Figure 5.--AMT 34076 on turnout switch point rails
(north side view).

Figure 6.--AMT 34076 on turnout switch point rails
(south side view)




Injuries to Persons

Injuries Passenaers . bers Total

Fatal 0 0

Nonfatal 107 122%**

None 123* } 132
Total 23Q 254

* Estimated number provided by Amtrak.
** Includes the BN pilot,
***% 5 crewmembers and 8 passengers were hospitalized.

Damage

~

The two locomotive units of train 6 received extensive damage. Unit 396, the lead umt, was
facing forward, in the direction of travel, and unit 357, the trailing unit, was facing rear. Both units
turned on their sides. {See figure 7.) The nose and electrical connections of unit 396 were Jamaged
on the pilot end, while the airbrake system and sheet metal were damaged on the left (fireman) side.
The sheet metal of unit 357 was damaged on the right (engineer) sicle, as were the fuel tank and
trucks. The sheet rmetal of the sides and ends of the baggage and passenger cars were damaged, and
the derailed trucks and wheel sets were damaged.

The BN reported that its three flat cars were destroyed. in addition, the crane was extensively
damaged. The cab compariment of the crane 'vas separated from ils supporting car underframe and
the boom separated from the cab and buckled. (See figure 8.)

The two flat cars east of the crane were derailed and tipped to the north side of the stub track.
The crane's boom (facing east) was displaced east of the supporting tar underframe, and to the
rorth uf the stub track. The flat car that had been west of the crane was separated from its trucks
and was partly on top of the crane's supporting <ar underframe to the north of the stub track. The
west end sill of the west flat car was compressed between the anti-climbers and the front coupler of
locornotive unit 396, which was on its left side north of the stub track.

Total estitnated damage to equipment and track was as follows:

Equipment $3,14¢,023
Track 16,000
Total $3,192,023

The 8N provided the following damage assessment for its equipment:

Equipment Damage

3N 959555 $ F
BN 975426 128,000
SP&S 360055 *
SP&S 36003 *

Total $128,000

*Flat cars sold as scrap for $250 each.

6$P&S 36005 and 36003 are the reparting identification marks for the former Spokane, Portland and Seattle Railway, now pant
of the 8N
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Amtrak provided the fol'owing Jatnage assessment for its equipment:
Equipment Garmage

AMT 396 F-40-PH $ 350,000
AMT 357 F-40-PH 300,000
AMT 1155 baggage 848,827*
AMT 1271 baggage 659,235*
AMT 1169 baggage 148,257
AMT 39901 coach/clorm 98,321**
AMT 32048 sleeping car 65,504**
AMT 39957 coach B5,4£5*%%
AMT 34076 coach 76,010**
AMT 24065 coach 119,002**
AMT 33004 loungescafe 106,915**
AMT 38023 dining car 2,918
AMT 34014 coach S1,LHINH
AMT 32054 steeping car 37,53b**
AMT 34027 coach 1,000
AMT 32063 sleeping car . 1,000*

Total $3,018,023

* estimated replacement cost; car was scrapped
**actual cost

Personnel Information

The operating crew of train 6 consisted of an engineer, a fireman, a conductor, and two assistant
conductors, all employed by Amtrak, and a BN pilot. The Amtrak ¢rew went an duty at ncoln at
0610 on October 12, 1987, The conductor and assistant conductors had been empluyed oy Amtrak
since March 1987. However, all five Amtrak crewmembers had been previously employed by other

carriers and had prior passenger train experience with Amtrak while employed by the other carriers.
(See appendix B.)

The engineer had beer employed by the Minois Central Gulf (ICG) railroad since August 1961 and
had 14 years of passenger train experience. Hiis service with Amtrak began in May 1987, and he had
made six round trips between Lincoln and Galesburg, 1linois, during this period. This was not his
regular assignment; he was assigned these trips v hile working as an exlra {(substi’ .} engineer,
nefore the trip on train 6, the engineer had been otf duty for approximately 22 hours ¢ Lincoln.

The engineer had passed the required physical examination and operating rules sxamination,
bi:t had not been qualified on the characteristics of the Nebraska and Galesburg Subdivisions. He
was therefore required by the BN to have a BN pilot. He stated that, "Each engineer when he feels
comfortable with running over the territories. . [Amtrak supervision] will contact the BN. . .they will
assign a road foreman to. .say whether we are qualified or not.”

The pilot had been employed by the BN since 1943, He entered engine service in 1951 and was

promoted to engireer in 1958. The BN pilot's record of physical examination iefiected that his
vision, corrected with glasses, was within normal limits, as was his hearing.

The 8N pilot went off duty at 2000 on October 11, 1987, and reported for duty on train 6 at 0%40
on Octaber 12, 1987. The BN pilot came on duty at Creston, a crew change point for BN crews,
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The fireman had been employed by the 1CG in 1975 as a brakeman. He served as a brakeman and
fireman and was promoted in 1978 to enginger. He bacame an Amtrak employee in june 1987 and
was making his first regular assigned trip as a fireman on train €. He stated that he had made one
other trip as an extra fireman in Seotember 1987, 'ip until the time of his assignment as fireman of
train 6, he had been assigned to the fireman's extra boara between Chicago, lllineis, and $t. Louis,

Missouri. Before the trip on train 6, the fireman had heen off duty for approximately 29 hours at
Lincoln,

The crane operator was employed by the BN in 1977 and had been a work equipment operator
since 1978 in the Chicago Region. BN records show he had taken the ruies examination on
Februarv 27, 1066, and that no medical problems were reparted on his physical examination of
November 19, 1986, On October 9, 1987, he was working in Knoxvitle, lowa, and was instructed to
prepare his equipment for travel (o Chariton, where he was to report to the roadmaster at 0700 on
October 12, 1987, for his assignment. He stated that he was well rested when he reported for work
that morning and the only medication he had taken was an aspirin at lunch that afternoon. His
personr.ei record shows no entries for trainirig other than acknowledgements that he had received
the Safety Rule Book and had taken maintenance-of-way rules examinations.

The track iaborer was employed by the BN in 1973. BN records show he had taken the rules
exammation on March 14, 1986; no medical problems were recorded on his company physical of
November 7, 1986. A record of the track laborer's activities before reporting ta work at Chariton at
0700 on October 12, 1987, could not Le established during the Safety Board's deposition
proceedings. (See appendix A) On the advice of his attorney, he would not answer questions
concerning his activities during the 3 days before the accident. His personnel record shows no entris
for training other than acknowledgements that he had received the Safety Rule Book and that he
had taken maintenance-of-way rules examinations.

The track foreman started his employment with BN in 1974, He resigned January 10, 1975, and
was reemployed on May 5, 1975, He had worked various positions before becoming a section
foreman on june 9, 1977. BN records show he had taken the rules examination on March 14, 1996,
and that no medical problems were recorded on his company physical on April 12, 1985. The track
foreman stated that he worked late on Octcber 9, 1987, leaving his hecdquarters in Chariton afler
1800. His weekend was spent at home. He stated he went to bed early on October 11, 1987, and
“...got up approximately 5 o'clock Monday morning.” He stated that he was not taking any
prescribed medication and that he considered his health good and his vision to be 20/20. He
reported to his headquarters at Chariton at 0700 on October 12, 1987. His personnel record shows
entries for first-aid training, safety meetings, and a maintenance-of-way foreman's class, in addition
to acknowledgements for receipt of the Salety Rule Book and maintenance of-way rules
examinations,

Train Information

Amtrak train 6 operates darly from Oakland, California, to Chicago. On the day of the accident,
the train consisted of a locomotive with 2 units and 14 passenger cars. The cars were in the following
order: 3 baggage cars, 1 superliner coach/dorm, 1 superliner sleeping car, 3 superliner coaches, 1
superliner lounge/cafe, 1 superliner dining car, 1 superliner coach, 1 superliner sleeping car, 1
superliner coach, and 1 superliner sleeping car.

The locomotive consisted of two 3,000-hp, diesel-electric passenger units, type F-40-PH,
manufactured by the Electro-Motive Division (EMD) of the General Motors Corporation. Each
locomotive unit was equipped with 261 brake equipment, a Train Sentry Il Alerter manufactured by
Pulse Electronics, Inc., and an overspeed limit control with a warning whistle. Lead unit 396 was
equipped with an Aeroquip (Barco) event recorder for elapsed time and speed. Trailing unil 357 was
equipped with a Pulse Electronics, Inc., event recorder system that recorded elapsed time, distance,
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speed, traction motor current, throttle position, and automatic brake application. The locomotjve
units were also equipped with speed indicators and twin sealed-beam headlights. Each iccomotive
unit had collision posts designed integrally with the low front hood welded to the underframe and
had a protective iiorizontal bar attached to the front cab wall over the fireman's controls. The
locomotive's doors were opposite each other, one on 2ach side of the cab behind the engineer's and
fireman's positions.

Postaccident inspection of the cab controls of unit 396 found the conirol stand reverser in the
forward position, throttle in idle position, brake control off, headlight switch on bright, and
operating switches on. The airbrake handles were found in the following positions: automatic
brake valve in emergency positicn; brake vipe cutoff in pass position; incependent birake: valve in
release pasition; and fireman's emergency valve not applied, with the pipe flange broken and pipe
open 1o the atmosphere.

The radio in unit 396 was an ALPHA Clean Cab series, number APCIRESOCCRAS, furnished by
Aerotron, Inc. The handset's cannon-type connector was broken loose from its mounting, but the
connection was intact.

The three baggage cars were about 80 feet long with two doors on each side to ioad and unioad
baggage or mail. These cars were also equipped with a door on cach end for employees to enter and
exitthe car. The head-end baggage car was being used as a mail car.

The coach/dorm car was a former Atchison, Topeka, and Santa Fe high-level coach. it was about
85 feet long and constructed of stainless steel. The car had an upper ievel with 64 coach seats--16
rows with 2 seats on each side of the center passageway. Stairways to the lower level were located
near the middle of the car. On the lower level were two lavatories and a crew room; each end of the
car was used for equipment. This car was used as a dorm car for the traincrew and for the onboard
Amirak service personnel,

The five coach cars were of the superliner type. Fach car was about 85 feet long and constructed
of stainless steel. The upper level had 62 coach seats with ieg rests; the lower level had 15 coach
seals. A stairway connecting the twe levels was located near the cente: of the car. On each side of
the car on the lower level was a center entrance door; on the upper level were end doors that
permitted access to the other cars. (See figure 9.)

All seats in the five coach cars were double-width seats with one armrest on each end of the pair
of seats. Each of these double-width seat units was mounted on a central pedestal. The units locked
into position when facing either forward or rearward. They could be unlocked and allowed to
rotate to the allernate position by depressing a pedal at the base of the pedestal. The seats then
snapped into the locked position. Seatback cushions were designed to be removed by first pulling
the bottom of the cushion away from the frame, separating the hook-and-loop type fastener, then
lifting the headrest part of the cushion off the sheet metal strip at the top of the frame, which served
as the headrest support. Overhead luggage racks, approximately 2 feet wide, were {ocated along
the sidewalls over the seating areas and contained no type of baggage securing devices.

The lounge/cate car was of the same construction and design as the superliner coach. This car
had 50 seats, both swivel and fixed, on the upper level with a bar and lounge in the center of the car
next to the stairs. The lower level had 23 fixed booth-type seats at the center, and equipment
storage at the ends of the car. The dining car was of the same construction and design as the
supartiner coach. it had 72 booth-type seats on the upper level and the galiey on the lower level,
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Figure 9.--Coach car, interior arrangemeant and floor pien.




The three deeping cars were of the same construction and design as the superiiner coach. Each
nad five detue rooms and 10 economy roorns on the upper level, for a sleeping capacity of 30, A
stainwvay led (o the lower tevel, where there were four economy rogms, one family room, and a
hardicapped room, for a sleeping capacity of 14, The lower level had five unisex restrgoms and
staroge at the car ends. {Sew figure 10}

The maintenance-of-way work equipment consisted of three wood-deck flat cars and & self-
prepeiled, diesel-eloctric crane. The BN 959355 flat car, buiitin 1936, and the SP&S 36005 anu 36003
flat cars, built in 1952, were assigned as maintenarnce-of-way work equipment. The diesel-etectric
crare, BN 975425, was an Ohio Lotomotive Crane of 4A0/50 ton capacity with a twao-section,
S0-foot-dong boom. The rotating cat compartment was mounted on a supporting car underframe
with truck-mounted traction motors on two-axie trucks. The cab compartment corntained the engine
plant and a separate elevated operating compariment at the right front corner. For travel in a train,
the boom was secured to a steel support arrangement, attached to a flat car that also served as an
ancnor post for compressed gas cylinders used by maintenance forces A punctured, burnt, and
capped compressed gaos cylinder measuring about 18 inchas in diameter and 48 inches long was
found near the point o7 collision,

Track and Signal Information

Between Cretton (MP 392.9) and Halpin (MP 307.5) the BN double main track is equipped with an
ABS system, using color light signals. The tracks are signaled in the designated direction of traffic
only. Russell (M 326 .8) is between Chariton and Halpin. The main track east of Halpin is equipped
with centratized raffic control (CYC) signaied for traffic in both directions. The double main track
west of Chaviton (MP 334.3) to Shannon {(MP 342.0) had been signaled for CTC in both directions.
However, on Qctcber 29, 1986, with the issuance of & General Order to rmodify the signal system, (his
area became an ABS system signaled in the designated direction of traffic only. |

The west stulb track at Russell was accessible only from the hand-thrown track switch on the
westward track at about MP 327.26. The track switch was connected (o the ABS system by a General
Railway Signa! Co. mechanical switch circuit controtler. The track switch was configured to be a
trailing point switch for the normal (westward} direction of tra*fic.

The trailing point ¢rossover, at about MP 334.6 ¢t Chariton, was being used for eastbound trains
to cross over to the westward treck on October 12, 1487, Facing and trasking point crossovers {(double
cressovers) are locited at MP 333.2 east of Charitor. The doulzle crossover at MP 333.2 is the last
location that traini can be ¢rossed over from the eastward main track to the westward main track
before Russell. In a response Lo a request for documentation for the limits of aut-of-service track in
the Russell area or the day of the accident, the BN provided information to the Safety Board that
read, "Eastward track out of service MP 333.2 1o Russell acct {sic) steel gang.” This information
indicated that the fasoward Srack, west of the work area specified in the Form 8 order, was out-of-
service between the double crossover at MP 333.2 and Russell {MP 326.8). This area did not include
the doubie crossover at MP 3371.2. (See figure 2))

The roadmaster, in charge of track maintenance {or this area, stated that the chief dispatcher's
office contacted him several days before the accident about uiing the crossover at MP 333.2 for a
facing point move. He stated that the crossover was out-of-service at the time, but, since the chief
dispatcher's office needed it for operation, he said, "Yes, we can doit.” The roadrmaster stated that
hefore October 12, 1987, the crossover was returned to service and the chiet dispatcher was aware of
the return to service, After the accident, the roadmaster told Safety Board investigators that a
temporary operator was at the double crossover at MP 331.2 whan train & crossed over to the
westward track.
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From the track switch locatesd at about MP 327.36, the west stub track extends ezstward for
about 3/4 mile on the north side of the double main track. The track switch was part of a No. 11
turnout.? The switch points, 19 feet 6inches in length, were mated to undercut stock rails. The
switch stand was a Racor rolumn-throw high stand, without a switch-point focking machanism. it
was equipped with a partially rusted, red-painted banner meacuring 8 inches by 36 inches and
located approximately 5 feet above the top of the rail. (See figure 11.)

The switch stand lever was secured with a Sargent & Greenleaf Model 105 security lock. The lock
had a retaining chain, which was not attached to the switch stand. Switch keys, according 1o BN
management, were assigned only to those employees who needed them to do their jobs. The keys
had serial nurbers, and were assigned to and signed for by the employees. After the accident, the
BN had accounted for all of the switch keys distributed to employees. The lock functioned normally
after the accident and showed no apparent signs of damage. The track foreman stated that

following the accident, . . .1 looked to see if the lock was on the switch, and it was. And | grabbed
the lock and jerked it tosee if it was locked, and it was. . . "

The portion of the westward main track structure not damaged in the accident met or exceeded

the minimum requirements for class 4 track as defined in the Federal Railroad Administration's (FRA)
Track Safety Standards in 49 CFR Part 213.
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Figure 11.--Waest stub track switch banner.

7The turnout number corresponds to the frog number used in the turnout. Itis the number of units of center line length in
which the spread i one unit.
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Maintenance-of-Way Information

QOperations.-The at-grade highway crossing for lowa State Route 97, located about MP 326.9,
was a three-track pavad crossing with wood guard timbers. The crossing was to be renewed as part
of a capital-inpravement project into a two-track rubberized at-grade highway crossing. The work
involvad relocating a track switch, south of the eastward main track, from the east side to the west
side of the grade crossing, to reduce the number of tracks through the crossing. The two tracks
through the crossing were to be replaced with track panels built on site with rails ong enough 1o
eliminate rail joints in the crossing.

The roadmaster in charge of the Russell area made arrangements on October 9, 1987, to provide
protection for the movements of trains and rnaintenance-of-way equipment through the Russell
area. The track foreman normally made these arrangements, but his work had detained him at
another location and the roadmaster offered to make the request for the required protection.
According to the roadmaster and the track foreman, this protection was a Form B track bulletin, as
provided in rule 4455 of the BN Rules of the Maintenance of Way, Form 15125, effective
April 27, 1986. (See appendix E.) Form 8 No. 1116 was issued tirough the dispatcher on October 12,
1987, for westbound trains at Galesburg; for trains originating at Burlington, Ottumwa, and Albia,
towa: and for eastbound trains at Creston. Lins 4 of Form B No. 1116 assigned the control of both
tracks beiween MP 325 and MP 327.8 from (801 to 1300 to the track foreman at Russell. (See
appendix C.)

In addition, Form B No. 1116 addressed the work of a rail-laying gang operating between MP 321
and 323.7 from 0630 to 1801. line 3 of Form B No. 1116 gave another track foreman control of both
tracks through that area while BN employees replaced curve worn rail on the eastward track east of
Russell.

The track foreman involved in this accident stated that when he reported for work at 0700 on
October 12, 1987, at Chariton, the roadmaster, ". . .handed me the Form 8 slip with the limits on
it . ." He received instructions from the roadmmaster for the wark at Russell and requested a line-up
(tist of trains for that area) from the nperator. The roadmaster told him to load four 78-foat rails
anto flat cars using the crane, proceed to Russell, and build track panels for the grade crossing
reconstruction. The track foreman assigi ed a laborer to assist in handling the crane through the
switches and to acl as a pilot when the crane and three flat cars moved to Russell. The track fereman
stated that the laborer was qualified to act as a pitot because *. . He's had a Book of Rules and he’s
got switch keys. . .." The track foreman discussed the work activities for the day, but could not recall
whether he had given any instructions 1o the laborer.

The track foreman could not recall having radio communications with any traincrews while his
crew was toading material at Chariton. The only train he could recall was “. . .the westbound freight
that went by early that morning. . . ." Later during his deposition, he stated that he authorized
' the first westbounu teain that went by, | hadn't had the boards up yet and | cleared him through
with those instructions.” An excerpt from the BN dispatcher’s tape for October 12, 1987 from 0845
to 0908 shows that the track foreman was contacted by BN Extra 7200 East. The track foreman
answored, . . .OK to proceed through Form B 1116 line number 4 at normal speed. No track flags
displayed. . . ." This train was traveling eastbound toward Russell on the westward track having
cro-ced aver at Chariton.

After the freight train left Chariton, the crane and flat cars being used in the maintenance-of-
way work crossed over the main tracks to the south yard and the rails were loaded. They then
returned to the westward track to proceed eastbound to Russell. The two flat cars loaded with the
rail were on the cast end of the crane and one empty flat car was on the west end. The track
foreman told the crane operator to proseed with the crane while he ". . followed along the road
which runs parallel to the tracks. . . . BN aperating rules do not require acknowledgement or




discussion with a dispatcher for movement of maintenance-of-way equipment by tine-up in ABS
territory.

The track foreman tald Safety Board investigators that while driving east, he tatked to the crane
opearator by radio to determine the milepost locations that would define the Form B limits so that he
could set out the red and yellow boards. However, the (ane operator stated that he had no
conversation with the track foreman. The track foreman stated that he ". . set the yellow boards
two miles in advance of our work order. . )" went into Russell, mel the cane operator, and
*. oo started unicading rail, and that's when he started setting the red boards. And | drove and set
the east end boards." No greer flags were placed because the track foreman stated that he " . was
verbally authorizing all the trains by radio.”

After the rails were unloaded, the track foreman instrucied the crane operator and the laborer
to place the two empty flat cars at the east end of the crane just west of Russell into the west stub
track north of the westward main track. The laborer rode the footboard of the crane to the stub
track switch, unlocked the security lock, and lined the switch to the stub track. He stated, ". . 1
helieve | locked the switch before | wlked back o the cars. . .normal lined for normal position of the
main line.” He stated that the two cars were left 10 to 15 feet west of the grade crossing. He then
returned to the switch, unlocked the security lock, realigned the switch 10 the stub track, and gave
the crane operator . . .the ga-ahead by hand signal .. " The track laborer stated bhe locked and
lined the switch for the main track and climbed on the footboard after the crane was clear of the
switch. They proceeded eastbound on the westward track with only one flat car. A flat car, with
compressed gas cylinders anchored to the boom support, remained on the west end of the crane.
The crane operator and the laborer returned to the grade crossing at Russell, where the men began
assembling the track panels,

The maintenarce-of-way department kept three water tank cars, two tool cars, a cook car, a

dining car, and seven camp cars at the east end of the west stub track for the maintenance-of way
personnel working east of Russell. The west end of thal equipment was about 1,800 feet east of the
track switch to the west stub track. However, during a later deposition conducted by the Safety
Board, the roadmaster stated, . . .the main line switch was spiked® prior 1o the time we took the
bridge derrick over there that morning. The track had been taken out of service. . . " During the on-
site investigation, the roadmaster told Safely Board investigators, ” . The switch was not spiked "
Following the deposition, the 8N provided o tetier stating:

There were no written orders protecling the equipment that was parked in the
spur track fwest stub track) at Russell, lowa. The switch was spiked and could only
be opened by a maintenance-of-way employee

The track foreman said he had instructed the crane operator and laborer to clear the crane in the
west stub track for train 6 about ". . 11:05, 11:10, somewhere in there and | told {the laborer] Lo go
with [the crane operator] and put the machine on the westward stub in the clear [because] we had
Amtrak coming.” He had received:

.. .two or three updates that morning, | believe one from the dispatcher, and twice
| called the operator at Chariton, and he went through the dispatcher and got a
time--ore time when [train 6] left Creston and another time was an exact location
on [train 6].

dAr accepted maintenance-of-way practice s to msert a track spike in the switch plate agamst the closed switch radd to
indicate to ail radrood employees that the switch s out of service  this spike can only be removed by mamtenance of-way
employees 1y the coutse of their work,
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When the crane operator and laburer started 1o move westbound to cear the crane, the track
foreman told them he would meet them at the crossing near the west stub track and then bring
them back to the Main Street crossing.

The laborer mounted the footboard on the west end of the flat car and rode with the crane to
the switch. The laborer testified:

After we proceeded west, | rur him past the switch. That was atter | got off the
footbeard. | walked back to the switch, antocked the switch and lined it for the
side track. | give [the crane operator] a hand signal for him to proceed in eust on
the stub track. . .1 waiteg for him to get past the dearance point. . .and in order to
tell that, on both rails you have insulated joints, and they are painted
orange. . . After | saw that he was in the dear, | locked, or realigned, the switch for
the main line track and relocked the switch.

Safety Board investigators .sked the laborer whether he used the switch banner or position of the
switch point to assure himself that the switch was lined for the main track; he stated, "1 never used
any indication. . .when you work a job for 14 and 1/2 years, it's the same as habit or instinct. . . " The
labore: walked east to the grade crossing with the crane operator When asked hnw the switch
became lacked and lined for the diverging route into the stub track, the laborer stated, "The only
answer | can give you on that questior 15, is that in my own human errar, that | just did not throw the
switch correctly and | lined and locked it for the stub track.”

The crane operator stated that when he procesded into the stub track, he determined he was
past the clearance point by looking in his outside rear-viaw mirror. He stated that the clearance
point was designated biv orange painted Crosstie ends. He also stated that while he secured the
crane by setting the crane’s brake in emergency and using the hand brake, the laborer stayed at the
switch. The crane operator stated that he did not look at the switch, stating "That's not my job. My
job is to operate the crane.”

When the track toreman arnved to pick up the crane operator and laborer, he had to back his
truck north across the grade crossing with his truck facing south. The track foreman stated he
stopped ". . .on the stub track, westward stub track, or off of it. I'm not sure if t was off it or enit.”
The crane operator and the track laborer were already walking toward the crossing, and the track
foreman stated that he had to look over his right shoulder to see them. He also stated that he could
not see the switch at that peint because the “. . .crane and cars were in the -oad.” He stated that he
did not think to took at the switch and that he did not have any conversation with the crane
operator or laborer. The three men then returned to the Main Streetl crossing. The crane operator
walked to a nearby cate while the track foreman and laborer continued to build the track panels.

The track roreman said he had been at the Main Street crossing for 5 or 10 minutes when be:

heard somebody hotlering. . .on the radio.  .that's when Amtrak come on and said
they was seeking instructions through my Form B. | told them this was [the track
foreman] in charge of Form B. . 1116, line 4; | told him it was okay to proceed
through that Form B at normal speed by the red flag without stopping.

In his deposition, the roadmaster stated that the track foreman said to him, . . .} guess this is my
fault.  tdidn'tgo up there and look at that switch. .. "

Maintenance of Way Rules --On April 27, 1986, the BN adopted the Rules of the Maintenance-of-
Way form 15125 and the General Code of Operating Rules. in preparation for the implementation
of these rule-, the BN conducted a rules examination for maintenance-of-way employees. A 4-hour
review of the rules followed by a written examination of the rules was given by a roadmaster with




20

the safety rules dejartiment or the assistant sunerintendent of maintenance present on some
accasions. The written examination was graded; the employees were then given an opportunity to
discuss the rules missed and to look up the correct answers and correct the test.  The roadmaster
stated that he had never disqualified an employee for failing the test.

The track foreman and lanorer were tested on March 14, 1986, and the crane operator on
February 27, 1986, on these dates, 156 8N employees were Lested, BN officers testified that after
emplcyees took the written qualification rules examination, they were permitted to review it and

correct their mistakes hefore the grade was recorded. The test results for alt employees show scures
ol 100 percent,

Rule 455, for protection by track bulletin using a Form 8, was introduced when the new rule
changes were adoptad. 3N management provided a statement to the Safety Board on January 21,
1988, that “There wer. 1.0 General Orders issued specifically concerning Form 8 Track Bulletins. They
went into effect along with the General Code of Operating Rules, and we had rules classes that
covered not orly Form B Track Bulletins, but all other changes in the rules before the General Code
wentinto e/fect.” Previously, in Febiuary 1967, the division manager of safety rules had come to the
Galesburg Division, but he covered onty Rule 40, "Clearing Train 7ime,” with a speed, distance, and
time chart.

The track foreman stated that he chose option {b) of rule 455 for the maintenarice-of-way work
at Russell because ". . .we hadn't disturbed the track bed at any point, and it was okay for normal
speed. There was no men and equipment on the track.” (See appendix E)) Rule 455 of the Rules of
the Maintenance-of-Wav states:

During the time and within the limits stated 1n track bulletin Form 8, trains and
engines must move at restricted speed and stop short of men or machines fouling
track or a red flag placed to the right of the track uniess verbally instructed
otherwise as prescribed below or entire train has passed a green flag or has
cleared the limits.

The engineer must attempt to contact emplavee in charge by radio sufficiently in
advance 1o avoid delay, advising his location and specitying track. In yraniing
verbal authority, the following words will be used:

"Foreman_(name) {(of Gang No.___} using track bulletin No.__line no.__ between
MP_andMP _on  Subdivision.”

To authorize train or engine to pass a red flag, or enter limits, withoul stopping,
the following will be added;

" {train} may pass red flag located at MP_ {or enter limits) without stopping.”

Train or engine may pass red flag, or enter limits, without stopping, continuing to
move at restricted speed and must stop short of men or equipment fouling track.

To authorize a lrain or engine to proceed at a speed greater than restricted tpeed,
the following will be added:

" {wain) may proceed through the limits at _(speed) mph (or at 'maximum
authorized speed’).”

Train may proceed through the lirnits at the prescribed speed unless otherwise
restricted.
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To require train or engine 10 move at a speed less than restricied speed, the
following will be added:

" __(traip) _ proceed at restricted speed but not exceeding MPH (adding if
necessary ‘until reaching MP_")."

Train must not excaeed the prescribed speed and must be prepared to stop short of
men of equipment fouling the track of a red flag to the right of the track.

These instructions must be repeated by the engineer and "OK" received from the
employe giving them before they are acted upon.

When the word STOP is written in the Stap column, train or engine must not enter
the limits untit verbal authority is received from employe in charge as prescribed
by example (aj above.

Yellow flags must be displayed as prescribed by Ruie 10.

The Rules of the Maintenance of Way for the operation of main track switches states:
75. Main Track Switches: Main track hand throw switches must not be opened
except for heavily loaded on-track equipmenti, and then only under the

supervision of the employe in charge who will be held responsible for restoring
switch to normal position.

104 (A). Position of Switches: Employes handling switches and derails must see
they are properly lined for route to be used. It must be seen that points fit
properly and that indication of target or lamp, if so equipped, corresponds with
position of switch. After locking a switch or derail, the lock must be tested to
know it is secured.

104 (B). Main Track Switches: The normal position of a main track switch is for
main track movement and it must be left lined and locked in that position except
when changed for the immediate movement.

On main track switches so equippad, the target will show red when lined in other
than its normatl position.

To physically define the limits of a track bulletin Form 8, the rules also require that flags of
prescribed color be placed accarding to the required rules governing signals for an approaching
train.

In this regard, the Rules of the Maintenance of Way states in part (appendix Ej:

Fixed Signal: A signal of fixed location indizating a condition affecting the
movement of a train.

9. Prescribed Signals: Flags of prescribed color must be used by day, and
reflectorized flags of prescribed color and type by night. Flags may be cloth, metal
or other suitable material.

10. Temporary Restrictions: A yellow flag will be displayed not less than 2 miles,
when practicable, in advance of each location where train movement is to be
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restricted by train order, track hulletin, track warrant or general order due to track
conditions, structures, men or equipment. Restrictions specified hy train order,
track bulletin, track warrant or general order must be complied with until rear of

train has passed green flag or train has cleared limits of the restricion when green
flag is not disptayed.

When yellow flag cannot be placed 2 miles in advance of restriction due to close
proximity to a terminal, a junction or for other reasons, the train dispatcher must
be informed of actuz| location of yellow flag. Such information must be included
in train order, track bulletin, track warrant or general order. Employe reguesting
train order, track bullotin or track warrant must determine from train dispatcher if
green flag witl overiap yellow flag. . ..

10{A) Display of Red Flag: A red flag will be displayed at locations where trains
must stop 4s required by Form Y train order, track bulletin or other conditions.

Train must stop shart of the red flag and not proceed unless authorized by the
foreman.

if authority to proceed is received before stop is made, train may pass red flag
without stopping. . . .

Both the engineer of trair 6 and the BN pilot stated that they interpreted the red board used at

Russell to bie a fixed signal. The BN division manager of safety rules stated, "No sir, it is no(,” when
asked whether the red board was a fixed signal.

The roadmaster stated that he had performed efficiency tests on the employees under his

responsibility by observing them at work, which provided him an opportunity to evaluate their
anderstanding and ability to apply these rules.

From February 1987 to October 1987, two roadmasters tested the maintenance-of-way foremen
on the Galesburg Subdivision. The foremen were tested on 34 of the Rutes of the Maintenance-of-
Way as they applied to the activity they were performing. Rule 455 was included in the efficiency
testing 20 times; 15 of these tests took place during the use of nn-irack equipment, with one test
having train traffic; 5 of the tests took place during the use of hy-rail? or off-track equipment, twice
with train traffic and once as a hy-rail passad through the work area. On 16 of the 20 tests, no trains
or other equipment passed through the work area. There were no tests for the track foremen's use
of the radio as part of Rule 455. No failures were recorded on the efficiency test records.

The efficiercy test records during this period showed that the track foreman involved in the
accident was of-rating a hy-rail and had bzen tested only three times by his roadmaster. These tests
indicated that he was evaluaied three times for Rule 35 ("When Train Line-Up Required”}; twice
each for Rule B ("General Rules . . .have rule book. . ."), Rule 85 (" Flagging Equipment)," and Rule
538 (“Inspection of Trains"); and once each for Rule 43 ("Unable To Obtain Line-Up"), Rule 63
("Road Crossings"), and Rule 455 {"Protection By Track Bulletin®). {See appendix E)

The division superintendent testified that the maintenance-of-way laborer was responsible for
this accicent and was dismissed for violating three rules: Rule 75 ("Main Track Switches”}, Rule
104(A) {“Position of Switches”), and Rule 104(B) (“Main Track Switches”). Concerning the safety of
the systern of checks and balances for the operation of trains over this main track and the failure of
one individual causing an accident, he stated “. . .the operation at any time is dependent upon single

A truck with retractable Hlanged wheels so that it may be used on either Wighway or track.
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actions of individuals, and | don't draw a distinction between that and what happened out at
(Russell) ... ."

Meteorological Information

Conditions at Russell were auite similar to those at Ottumwa, the nearest reporting station,
about 35 miles east of Russell, Surface observations reported by the National Weather Service at
Qttumwa, on Qctober 12, 1987, between 0950 and 1150 wvere clear sky, 20 miles visibility, and
temperatures of 47" F to 58° F.

Method of Operation

The accident occurred on the First Subdivision, Galesburg Division, Chicago Region of the BN.
The First Subdivision of the Galesburg Divison extends from Creston, lowa, at MP 391, to Galesburg,
filinois, at MP 162.4. Train movements are governed by Operating Rules, Timetable Special
Instructions, Track Warrants, Track Bulletins, ABS system signal indication, CTC signal indication, and
verbal instructions issued by the dispaicher via radio.

The BN dispatcher, located in Galeshurg, controls train movements over the First Subdivision. He
is responsible for issuing the necessary track warrants and track bulletins. Track bulletins that go into
effect on any given morning are generally issued by the dispatcher on the afternoon shift the
previous day to ensure that all trains will have a copy of the bulletin when it becomes effective. The
night duty and day duty dispatchers are reguired to read track bulleting that have been issued and
make the appropriate notation that the bulletins have been read.

At 1001 on September 27, 1987, the Track Warrant Control (TWC) system of directing the
movement of trains went into effect on the Galesburg Division. BN conducted special ¢classes from
September 21 through September 25, 1987, to familiarize their operating employees with the TWC

system. Each operating crewmember of train 6, the BN pilot, and the BN dispatcher had attended
one of these classes.

Under the TWC system, dispatchers issue various track bulletins to traincrews to inform them of
special track conditions that affect the movements of trains. Track Bulielin Form O contains
information on temporary speed limits, tracks out-of-service, special instructions, and unusual
conditions. Train 6 had been issued Track Bulletin Form D No. 1112 dated Cctober 12, 1987. The only
item involving the area between Chariton and Russell stated that the eastward stub at Russell was
out of service. (See appendix C.)

Track Bulletin Form B contains information specifically about maintenance-of-way forces
working on main tracks. This document specifies maintenance-of-way work limits, time limits, tracks
involved, and the foreman's name. It also states that within these limits, train movements will be
governed by operating rule 455. Train & was issued two Track Bulletin Form Bs: Nos. 1116 and 1118,
Only items on lines 3 and 4 of No. 1116 aftected the area from Chariton to 5 miles ¢ast of Russell.
These were for the grade crossing replacement at Russell and the rail replacement east of Russell,
(See appendix C))

Once a Track Bulletin Form B becomes effective, the train dispe tcher cannot authorize a train to
move through the work limits. The dispatcher on duty when the accident occurred testified ™. . .as
far as the Form B and fetting trains through, it's under his [the track foreman’s] controt. . bhetween
his limits he decides what trains can come through. . . ." The track foreman also determines the
speed for the train if he orders a speed other than restricted speed. The dispatcher stated that he is
not made aware of the reasons for the Form B, such as equipment fouling the track, the speed
ordered by the foreman to the train, or whether the foreman has installed the prescribed flags. The
division superintendent testified that the track foreman in charge of the Form B is responsible for
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the rmovement of trains through his work area, much as a dispatcher is responsibte for train
movements over the railroad.

The dispatcher is also responsible for issuing a train "line-up”. The line-up, form No. 100, used by
track foremen in their work, shows train movements by train identification, direction, track, and
priority. Generally, two tine-ups are issued each day; the first, between 0500 and 0630, is good until
1230, and the second, issuea between 1100 and 1200, is good until the latest time maintenance-of-
way forces will be working on the track. The line-up is sent electronically to various stations on the
subdivision, where maintenance-of-way personnel pick up their copy. The track foreman in charge
of the grade crossing work at Russell picked up a line-up from the Chariton operator and signed for
it before he teft Chariton.

The Amtrak engineer stated that he had made six round-trips over this territory. In a letter
received by the Safety Board (dated December 30, 1987), the President of Amtrak stated ". . .BN
currently requires our engineers to make three round trips in order to qualify; Amtrak recently
implemented a policy that requires four round trips.” However, the BN allows any Amtrak engineer
to he accompanied by a pilot engineer until the Amtrak engineer feels that he is well enough
acquainted with the physical characteristics to operate alone. The Amtrak engineer stated that he
had to become familiar with about 625 miles of railroad when he started service with Amtrak. He
nad made trips over all this mileage and had qualified on two subdivisions, but was not qualified on
the Lincoln or Galesburg subdivisions; therefore, a BN pilot was assigned to train 6.

The BN dispatcher's tape for October 12, 1987, from 0730 to 0800 contains a discussion between
the dispatcher and the operator at Chariton concerning the reverse moves, through a trailing point
crossover, that would have to be made at Chariton for eastward trains and that " . .the one lined the
right way is at 333.2.. .." Both the operator and the dispatcher agreed that .. .we didn't show it
that way in the line-up. . .it was supposed to show Chariton both directions.” They further agreed

that they would have to back eastbound trains through the crassover at Chariton, but that ", . .This
afternoon 'l [dispatcher] change it and make it 333.2 to Halpin. . . ."

Extra BN 7200 East, a cahooseless coal train that was about 1 mile long, was the first train to be
reversed at Chariton. !t had been operating eastbound on the eastward track from Creston to
Chariton. As Extra BN 7200 £ast proceeded east of MP 334.5 at Chariton, the head end of the train
entered into another ABS signal block. To cross from the eastward to the westward track, it had to
back through the crossover at Chariton, with its rear end traveling across an at-grade crossing
protected with automatic flashers and gates, and into the westward ABS signal block Leginning at
MP 335.4. This reverse move was made without any crewmember observing the movernent of the
rear of the train. The division superintendent testified, ". . | presume that one track warrant gave
him permission to get 1o the crossover and the other got him through the crossover and on east.™
When asked about his concerns of the mile-long coal train on the eastward main track where it had
no authority, the division superintendent stated:

. 1don't know if -- most of thein | have seen would say at Chariton, for example,
1o 0o to milepost - a certain milepost on eastward is sufficient that he could clear
hirself, and then the track warrant on the westward track would start sufficient
that again he was clear the entire time. . .We attempt to have a train, when we use
a track warrant, 1o have the train protected.

The division superintendent stated that thers were two reasons for not using the facing point1¢
crossover at Chariton (MP 333.2) on the morning of the accident, "First of all, the operator we had

105 Lrack switch 1 which the switch points face traffic approaching in the direction of travel
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out there, the station at Chariton allowed him a telephone and a Fax machine; secondly, with
cabooseless operation, facing points these days don't save us much time." The division
superintendent stated that the decision was management's prerogative and that they had
encountered no problems reversing through trailing point crossovers. The operator assigned to
Chariton had a portable radio and a vehicle.

Track warrant 822 was issued to train 6 at 0917. The BN pilot delivered it to the conductor and
engineer at Creston at 1018. The track warrant authorized train 6 to proceed from MP 391 to the
crossover at Chariton on the eastward track and notified the crew that track butletin Nos. 1112, 1118,
and 1118 were in sifect. (See appendix C) At 1058, train 6 received track warrant 829 via adio,
while en route at Qsceola, authorizing the crew to proceed from the crossover at Chariton to CTC
Halpin on the westward track. At 1101, track warrant 830 was issued, authorizing the crew to
proceed from CTC Maxon to MP 168.4 on the eastward track. (See appendix D.)

Medical and Toxicological Informaticn

The Lucas County Health Center treated and released persons who sustairned a variety of
lacerations, abrasions, contusions, fractures, strains, sprains, and other minor injuries. Ten persons
were admitted to the Lucas County Health Center with a variety of injuries reported as acute cervical
strain, acute costal chondritis of the ribs, separation of the ribs, heart dysrhythmia, acute somatic
musculosketetal dysfunction of the spine, mild concussion, rib fractures, uncontrolled hypertension,
liver and spleen contusions, and acute reactional anxiety, Eight persons were discharged on
October 13, 1987, and iwo persons on Qctober 15, 1987.

Two persons were admitted to Mercy Hospital Medical Center in Des Moines, lowa. One was
admitted with multiple soft tissue injuries and was discharged on October 14, 1987. The other was
admitted with blunt abdominal injury, possible concussion, and a neck strain; he was discharged on
October 15, 1987.

A passenger was admitted to the lowa Methodist Medical Center in Des Moines with blunt
abdominal trauma and a contusion and abrasion to the right hand. She was discharged on
Cctober 15, 1987,

Toxicological specimens of blood and urine were obtained from the three locomotive
crewmembers, conductor, and two assistant conductors under FRA toxicological testing
requirements of 49 CFR Part 219 Subpart C. (See appendix [} The specimens were taken between
1545 and 2040, or more than 4 to 9 hours after the accident.’” These specimens wer¢ examined for
the FRA at the Center for Human Toxicology (CHT), Salt Lake City, Utah. No alcohol or other drugs
were detecied in any of the specimens.

Toxicological specimens of blood and urine were obtained from the track foreman, crane
operator, and taborer between 1425 and 1440, or about 3 hours after the accident. The
maintenance-of-way empioyees were told that they were to provide specimens under BN policy and
proecedures, revised December 1, 1986, concerning the control of drugs and alcohol in railroad
operations. These specimens were tested for the railroad by an independent laboratory using
EMIT.’2 No alcoho! or other drugs were detected in any of the specimens.

BN sent portions of the same specimens to CHT for testing, but failed to include the appropriate
instructions. These specimens, along with those tested by the independent laboratory, were

MThe engineer, firaman, and pilot were tasted between 1545 and 1620, the conductor and two assistant conductorswere
tested between 1705 and 2040
1275t conducted using homogenegus enzyme immunoassay, EMIT 15 a Syva trademark
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obtained by the Safety Board and sent to CHT for analysis using a more sophisticated analytical
technique.’3 The blood and urine of the laborer were found to contain Lhe carboxylic acid
metabolite of delta-9-tetrahydrocannabinol (marijuana): 4.8 ng/mi in the blood and 4.0 ng/ml in the
urine. The urine of the crane operator was found to comtain salicylate (aspinin).

BN policy and procedures for the control of drug and alcohol abuse follow the same
requirements as 49 CFR Part 219. BN rules are more restrictive than the i ederal regulations in that
they prohibit emplayees on company property in a private vehicle or in & comnuany vehicle under the
influence or while in possession of an illegal controlled substance or alcohu!,

Rule G and Safety Rule 565 {BN refers to these rules collectively as “"Rule ") govern Engineering
and Maintenance-of-Way employees of the BN. Effective February 1, 1987, Rule G in the General
Cade of Operating Rules and Rules of the Maintenance-of-Way, Rule 565 in the Safety Rules and
General Rules as modified in current timetable was changed to read: (see appendix G)

The use of alcoholic beverages, intoxicants, narcotics, marijuana or other
controlied substances by employes subject to duty, or their possession or use while
on duty or on Company property, is prohibited.

Employees must not report for duty under the influence ¢f any alcoholic beverage,
intoxicant, narcotic, marijuana or other controlled substance, or rmedication,
including those prescribed by a doctor, that may in any way adversely affect their
alertness, coordination, reaction, response or safety.

The division superintendent testified that the maintenance-of-way employees were tested because

". . .we telt there was a direct involvement with the accident. . . . He stated they were tested under
BN's policy.

The FRA's toxicological testing requirements apply only to covered employees direcily involved
i an accident:

49 CFR 219.5 defines "Covered Employee” as a person who has been assigned to
perform service subject 1o the Hours of Service Act during a tour of guty. ..

49 CFR 219.203(2) states ". . .include each and every operating employee assigned
as a crewmember of any train involved in an accident. in any tase where an
operator, dispatcher, signal maintainer or other covered employee is directly or
contemporaneously invalved in the circumstances. .. ."

Survival Aspects

Muost of the interior damage sustained by the lead unit 396 was on the fireman's side. The
sidewall was displaced inward from the rear of the fireman's door opening to the windshield post
with a maximum displacement of about 2 inches at the post between the front and rear windows on
the fireman’s side. (See figure 12.) The top hinge of the fireman's door was broken and the door
window was crazed. The rear sliding window was crazed and the front sliding window was missing
because it had been broken out in the accident. The fireman's windshield was removed when the

crew evacuated the locomotive. There was a "spider web” crack at the bottom center of the
engineer's windshield.
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Figura 12 --interior of the fireman's side of locomotive,

In the coach/dorm car, the seat tocks were broken at seats 5/6 and £1/22. Five other seats were
turned, but the locks were not broken. The upper daor glass was not present on one end. In the
coach cars, the seats were turned without dumage to seat locks and several cars had damaged and
inoperative seat locks. Coach 39957 had six turned seats. Coach 34076 had six turned seats. In
addition, seats 7/8, 13/14, 15/16, 25/26, 4%/46, and 47/48 had damaged ard inoperative seat locks.
(See figure 13.) The tops of the seat cushions were dislodged from the frame and the sheet metal
supports were exposed at seats 3, 18, 52, 55, and 6* (See figure 14.} Coach 34065 had 10 turned
seats. Seats 43/44 and 65/65 had damaged and inoptiative seat locks; the tops of the seat cushions
were dislodged from the frames and the sheel metal supports were exposed at seats 4, 26, 44, and
54, Coach 34014 had six turned seats. Seats 5/6, 25/26, 49/50, and 63/64 had damaged and
inoperative seat locks. Coach 34027 had two seats turned and seats 75/76 and 77/78 had damaged
and inoperative seat locks on the upper level. The top seat cushion on seat 80 was dislodged,
exposing the sheet metal support; the lower fevel had 11 seat pairs turned, and seat 3/4 had a
damaged and inoperative seat lock.

Six emergency windows in sleeping car 32048 were not in place. In room 6, a portion of the
interior wall had been cut away by rescuers. in room 7, the roorn/hallway glass partition had also
been cut away by rescuers.

The lower level of lounge/cafe car 33004 had two microwave ovens without restraining straps,
but both were still in place. Three rear refrigerator doors were loose and the hinges were broken at
the upper pivot. The upper level of the lounge/cafe car had television sets at both ends of the car.
The television sets were mounted in a recessed area on short pedestals. At the top of each pedestal
was a metal plate to which the television was attached by four sheet metal screws, which passed
through driliad hnles in the plate and screwed into raised malded plastic bosses {enlarged part of
base) on the bottom of the television. Al four bosses were broken off and both televisions were
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found on the floor of the car. (See figure 15.} \n addition, three coffeemakers were found on the
floor of dining car 38023.

At the Safety Board's deposition proceedings, an Amtrak representative was asked about the
performance and modifications in the Amfleet and Superliner cars tor seats and the seatiocking
machanisms. Amtrak furnished the {ollowing information:

Inearly 1981, a seat lock was developed by AM! Corporation. . .after a period of time,
it was determined that these AMI locks were unsatisfaciory. Coach and Car
Corporation developed a lock that had more positive securement. . .Amtrak specified
tha lock when making the purchase of Amfleet il cars. . .delivered through 1983. . in
addition seats were purchased. . .to replace deteriorated seats in Amfleet |
cars. . .these additions have been made throughout the period when the six-year
overhaul program began in late 1984, Trison Company [second source of supply]
developed a lock mechanism similar to the Coach and Car cevice. . .delivery will
commence lune 1988.
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Amftrak provided the Safety Board with the following aczount of the status of the seat fock

replacemant program. Amtrak anticipates that the replacement will be complete by September 390,
1989

To be
Car_type  Toral licet Compieted completed

AMF § 476 174 302
AME 1] 124 124 0
SUPER 150 0 150

750 298 452

At or just after impact, the engineer, fireman, and pilot felt the locomotive roll to the north and
slide onto the fireman's side of the locomotive. They were thrown to the left, the fireman's side of
the locomotive. When the locomotive came to a stop, the engineer noted that the BN pilot
appeared to be injured. The fireman opened interior compartment doors located at the back of the
cab compartment that lead to the etectrical switches and, using them as a ladder, climbed up to the
engineer's side, opened the door, and climbed onto the side of the engine. The engineer,
meanwhile, got the cab fire extinguisher, broke out the fireman's windshield, and started to remove
the BN pilot from the cab compartment. Seeing this from above, the fireman climbed back down
into the cab and assisted the engineer.

Passengers reported feeling the sharp application of brakes, followed by one or more sharp jolts,
with the last jolt being the most severe. During the derailment sequence, passengers were thrown
about, and struck the floor, seats, tables, and other furnishings or other passengers. No passengers
reported being struck by loose luggage that had been ejocted from overhead racks; only four
passengers reparted seeing carry-on articles being thrown about The 29 passengers who could
recall specifically how they were injured reported that their injuries occurred as a result of secondary
impacts with interior surfaces or other passengers.

Emergency Response

The accident was observed by a member of the Russell Volunteer Fire Department (RVFD) from
his home, which was adjacent to the track. During the investigation, he stated, "There was a big
bang and a flash. Then an explosion. {iearned later that a propane tank had been hit and exploded.
Lucky that the diesel fuel didn't ignite. Afler that, everything was very quiet.” He ran to the scene,
made a quick evaluation of the situation, then ran about two blocks to the firehouse.

The initial response to the accident consisted of fire, rescue, and police units, including the
county sheriff. The sherift was notified by radio about 1139 and immediately activated the Lucas
County Emergency Plan, which was later scaled down to a partial activation.

The first emergency units on scene were a pumper and a first-aid truck from the RVFD and a
police car from the Russell Police Department. While the paolice secured the area, the RVED began
tighting the fire, which involved a small propane tank, and tended to the injured. When the sheriff
arrived at about 1145, Emergency Madical Technicians (EMT) we e tending to the injured and the
Mercy Med Center helicopter was already in the air headed for Des Moines.

The sheriff estimated that about 15 to 20 agencies responded, with a total of about 100 persons
and 10 to 12 ambulances. The only fire equipment that responded was the RVFD and the Chariton
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Volunteer Fire Department. The State of lowa Office of Disaster Services offered its assistance, but
officials on the scene determined that it was not needed.

Following the rescue operation, 3 critique session was held at a regular monthly meeting of the
Lucas County emergency forces. The only problem assessed was the unusuatly large number of x-rays
requested at Lucas County Memoriai Hospital and the insufficient number of x-ray technicians to
provide them.

All but two of the injured walked or were helped off the train through the lower vestibule doors,
The two more seriously injured persons, who were lncated on the upper level of sleeping car 32048,
were removed through an emergency window. One was located in bedroom 7 and the other, who
had been in bedroom 10, was found in the haliway where she had been thrown and where she
remained until removed by rescuers. Because of their suspected injuries, these two persons were
placed on backboards; however, the backboards could not be maneuvered down the steps to gain
access to the vestibule door nor into any bedrooms to gain access to the bedroom's emergency
window. Therefore, the rescuers cut away part of the hall partition in bedroom 7, which allowed
them to maneuver the backboard to an emergency window. Bedroom 7 was chosen because that
would require the injured ic be moved the least. The injured were then fowered to the ground in
the bucket of a front-end loader.

All passengers who walked off the train were direcled by crew and rescuers to the south side of
the tracks, where they could be assisted and triaged. The passengers were triaged at the scene and
transported to area hospitals according to the severity of their injuries. Three injured persons were
transported by helicopter to two hospitals in Des Moines, about 100 miles from the accident. The
helicopter landing site was in a pasiure adjacent to the train on the north side of the track. The
remainder of the injured were transported to the Lucas County Health Center in Chariton, about 8
miles away. Peisans who were not injured were transported by school bus to the school in Russell,
All persons had been transported from the accident scene by 1430 and the emergency operation was
terminated at 1630,

The Lucas County Multi-Hazard Operations Plan was completed in September 1987, County-
wide drills were conducted in March and June 1987. The excercise on June 16, 1987 included the
Lucas County Hospital, emergency medical services, volunteer fire personnel, the County Emergency
Manager, the police, the sheriff's department, and others. The drill's scenario was a tornado (mass
casualty) and the incident area involved the community of Russell. Mutual aid and distribution of
resources were among the probiens coardinated during the excercise. Also addressed during the
excercise were deating with an overload of patients at the hospital, accounting for the injured, and
setting up a public information center.

At least four persons from Lucas County who worked ditectly with emergency management
during disasters had received training at the State level on coordination of resources and personnel
involved when emergencies reach disaster proportions.

Tests and Rese. 1 ch

On October 13, 1987, between 1500 and 1530, Safely Board investigators performed a sight
distance test. The weather was clear and sunny. The fow shart hood of the BN GP-38 locomotive was
facing east and the train was operating or, the westward track. Three ballast cars, painted black,
were placed on the west stub track about 150 feet east of the switch. The swit¢h 10 the west stub
track was set for the diverging route into the siub track. The tests showed that the open switch
points were visible about 639 feet from the switch stand and the red, partially rusted 8.inch by
36-inch switch bariner was visible about 859 feet from the switch stand.
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Amtrak provided stopping distance curves for tramn 6 using standard stop distance calculations
from the Air Brake Association "Engineering and Design of Railway Brake Systems." The stopping
distances were developed using the known values for the car veeights and braking forces for given
speeds for both emergency and full service braking levels. At 60 mph, the stopping distance at the
emergency braking level was computed to be 1,237 feet and at the full service braking level,
2,042 feet. ’

Safety Board investigators examined the BN switch lock and found no visible signs of tampering
or malfunction. The BN is the only railroad, according to the lack manufacturer, that has a
removable switch lock key when iive lock is open. According to the manufacturer, "In all cases,
except Burtington Northern, the railroad padlock has been sold as key retaining. . .the key is retained
in the lock and cannot be removed.” The BN initially requested a key removable lock, which they
later found unsatisfactory. The present lock was developed for BN as key removable, but, with the
key rernoved, the shackle is in a fixed, locked open position,

On October 15, 1987, Safety Board investigators conducted airbrake and radio tests on train 6.
The testing indicated that the radio equipment was operational and the brake equipment was
warking properly. Examination of records for Federaily required inspections and tests indicate that
the train equipment was in compliance a* the time of the last inspecticns and tests before the
accident.

The speed and event recorder data packs were removed from both the lead and trailing units.
These were read out on normal and expanded strip charts by Puise Electronics, Ing., and by the Safety
Board laboratory in Washington, 0.C. The duta pack was removed from itead unit 396, but the
portion of tape that was still in the recording heads had been damaged. When the strip chart of the
undamaged portion of the data pack from unit 396 was compared with that of unit 357 by

overlaying one over the other, the recorded speed trace of the two units agreed, except for the last
36 to 37 hours on unit 396 when the recording unit did not record zero when the locomotive was
stopped; however, the strip chart of unit 357 could be used to provide speed trace results for the
damaged sections of the tape on the fead unit. The calibration tests of the recorders from both
locomotive units indicated that they were within the manufacturer’s 3-percent tolerance
specification for accuracy.

Observation of the strip chart disclosed that the locomotive speed at the momant of emergency
braking initiation was about 60 mph. The locomotive speed trace of the strip chart reveaied that the
rate of deceleration was fairly constant until approximately 23 mph. (See appendix H.)
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ANALYSIS

General

The Amtrak operating crew and the BN pilot were rested in accordance with applicable
regulations. They were qualified on the onerating rules and experienced in passenger train
operations. Although the Amtrak engineer had not requested to be qualified on the physical
characteristics of this subdivision he had made more than the required number of round trips to
become qualified. He stated that, "Each engineer when he feels comfortable with running over the
territories. . [Amtrak supervision] will contact the BN. . .they will assign a road foreman to. . .say
whether we are qualified or not."

No anomalies or deficiencies were noted in the track structure or track geometry that could be
considered causal to this accident. The ABS system was signalled for each track in the designated
direction of traffic and the west stub track switch was configured to be a trailing point switch on the
westward track. The signal system did not provide protection for trains operating against the
designated direction (current) of traffic and therefore no indication was given that the switch was in
the reverse position. In that regard, the signal system was not involved in the operation of trains and
cannot be considered a factor in this accident. Also, no mechanical defects on the locomotive or
passenger cars were found that would have been causal to the accident.

The Accident

As they approached Russell, the crewmembers of train 6 wrere operating the train in accordance
with the BN operating rules and instructions. BN timetable No. 6, which provides speed restrictions
for the First Subdivision main track of the Galesburg Division, authorizes a maximum allowable
speed of 79 mph for passenger trains, except for those moving against the current of traffic, for

which the maximum allowable speed is 59 mph.

Form 8 track bulletin No. 1116 provided for the protection of maintenance-of-way personnel
working on or near the main tracks. The Form B gave the track foreman the authority for the track
and mandated the procadures the traincrew and the track fareman were to follow to move a train
through the work area. The pilot of train 6 contacted the track foreman listed on the Form B for the
first work area east of Chariton in accordance with the rule. When the track foreman authorized
train 6 to proceed through the work area at normal speed without stopping at the red board, the
traincrew had no reason to expect that a switch would not be properly lined for the main track.

The track iaborer acknowledged that he failed to return the west stub track switch to its normal
position when the crane was moved into the stub track to clear the westward main track for train 6.
As a result, train 6 was diverted into the stub track where it collided and derailed with the ¢crane. The
track foreman authorized train 6 into the work area without personally ensuring that the track was
safe for the movement he authorized.

Train 6 approached the west stub track switch at a speed of about 60 mph, a speed that did not
permit the locomotive crew sufficient time to identify, react, and stop the train before it reached the
improperly lined switch. Amtrak calculated the stopping distance at an emergency braking level
that compared with the calculations based on accepted engineering standards using data from the
eventrecorder. (See appendix |.) The emergency braking level for train 6, computed to be 1,237 teet,
is greater than the sight distance to either the switch banner (859 feet) or the switch points
(639 feet).

At the speed train 6 was authorized to operate through the work area, unforeseen
circumstances such as in this case an imoroperly lined switch or men and/or equipment that have not
cleared the track, can arise too quickly for a traincrew to have time to take proper action.




The Farm 8, which is used to protect maintenance-of-way workers and equipment on the track,
allows passenger trains to he authorized through a work area at 53 mph on nonsignaltad track and
at 79 mph on signalled track. Freight trains, which may require a longer distance 1o stop, even
though the maximum speeds are lower, are restricted to 49 mph and 60 mph (for the same
conditions, except when special instructions require lower speed fimits). Freight trains can also be
authorized through a work area at maximum speed.

The Safety Board believes that the provisions of the Form B authorizing trains through a work
area, whether the track is signalted or nonsignatled, at the maximum authorized speed is an unsafe
operating practice. This practice etfectively reduced the ability of the locomotive crew to see the
equipment and switch banner ahead in time to stop the train before it reached the improperly lined
switch, thereby eliminating the fast chance to avoid the accident. The Safety 8¢ ard concludes that
the rusted red switch banner failed to provide visual contrast to its background, preventing the crew
from identifying the position of the switch at a distance that would have permitted them to stop or
significantly siow the train.

Maintenance-of-Way

Querations.~-To protect the maintenance-of-way employees and equipment tnat would be
working on the at-grade crossing repiacement and switch relocation at Russel! on October 12, 1987,
the roadmaster in charge of the Russell area requested a Form B track bulletin on October 9, 1987,
according to Ruie 455 of the BN mainterarce-of-way rules. That rule provided three options for
train and engine speed through the limits of the work area the Form B was to protect. Since the
preparatory work for the grade crossing rehabilitation project would not, and ultimately did not,
disturb the track structure or geometry, the roadmaster chose not 1o restrict train speeds.

The BN maintenance-of-way rules also provide far the display of a red flag at prescribed
locations to define the limits of a work area. Trains must stop short of the red flag and not proceed
unless authorized by the track foreman. The Safety Board considers the display of a red flag at o
prescribed iocation to be a fixed signal that indicates conditions that would affect the movement of
a train. Both the engineer and BN pilot of train 6 interpreted the red flag the same way; however,
the BN division manager of safety rules disagreed with this interpretation. The Form B provides for
autharizing trains to proceed past a red flag without stopping when so authorized by the track
forernan, and at a speed determined by the track foreman. The track forerman makes this
determination based on his experience tor track conditions and the type of work being performed.
He can authorize a speed ranging from a speed less than restricted speed’ to the maximum
authorized speed for that track. Under certain circumstances, a train dispatcher may acthorize a
train to proceed through a red signal after stopping; however, in these instances, the dispatcher can
only authorize the train to proceed through the signal at restricted speed. The Safety Board
concludes that had train 6 been authorized to operate through the Form B work area at restricted
speed, the engineer would have had time to stop his train when he saw that the switch was
improperly lined for the main track.

The Form B in effect at the time of the accident referenced the name of the track foreman as the
person a train crewmember would have to contact to obtain permission to proceed through the
limits of the Form B arder. According to BN rules, no other person was authorized to grant such
perrmission. The Safety Board is concerned that the track foreman, who was not experienced in train
operations, authorized a train to pass a red flag without stopping and to proceed at speeds greater

48 speed that will perinit stopping within one half the range of vision, short ot train, engine, ralroad car, siop signal, derad,
or switch not properly hined, looking out for broken rail, not exceeding 20 mph.
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than restricted speed. The 3afety Board is especially concerned because this commonly used practice
was established by BN management, and the track foreman was simply complving with this accepted
practice. The Safety Board believes such a practice degrades the safety of train operations and the
safety of maintenance-of-way employees.

The authorization for the passage of trains through a work area must provide for the protection
of not only the men and equipment in the work area, but for the safe operation of trains. The Safety
Board recognizes that other railroads require that a train approaching a work area reduce its speed
and be prepared to stop at the limits of the work area, with the speed of a train through the area
being prescribed by train order, not the track foreman. One railroad using the Form B track bulletin
stated that the use of normal track speed is the exceplion and that restricted speed is generally vsed
when men and equipment are in the work area. The Safety Board believes that the Form B needs to
be changed to limit the speed of a train through a work area to restricted speed.

Although the Form B order establishes time limits and sr cifies the placement of red, yellow, and
green flags, those flags had not been placed by the established time on the day of the accident.
Rather, the track foreman placed the flags as the track crane traveled along the track. This laxity
indicated a casual attitude on the part of BN supervision, and consequently on the part of rank and
file employees in the maintenance-of-way department. This attitude was further demonstrated
when the track foreman authorized £xtra 7200 East through the work limits of his Form B order
while he was still in Chariton, about 7 miles from the work area. The Safety Board recognizes that
circumstances may develop that require track foremen to be at locations other than those specified
on the form B within the specified time limits; however, the Safety Board believes that in this case
the track foreman should have had that portiorn of Form 8 annulled and reissued later. The BN
maintenance-of-way supervision should not accept the practice of authorizing trains through a work
area unless the track foreman is present at the work area.

A further indication of a lack of adeguate safety precautions was the 8N failure to place the
eastward main track east of Russetl out of service even though workers were replacing rail at that
location. The eastward main track had been taken out of service west of Russell to MP 333.2; the BN
was unable to provide any reason for taking that track out of service. This may indicate that the BN
maintenance-of-way management was not properly averseeing its owrn operations.

The BN roadmaster testified that the track switch to the west stub track was spiked out-of-service
because occupied maintenance-of-way camp cars were on the stub track at Russell. However, he
also stated earlier that the switch had not been spiked out of service. BN rules require that any track
wherein orcupied camp cars are placed be taken out of service for the protection of camp car
occupants. Given the conflicting testimony concerning whether the track switch was spiked, and the
absence of written orders protecting the equipment on the stub track, it may be concluded that the
west stub track was not taken out of service.

Because the switch banner was partially rusted, it was difficult to see against the background,
including the track crane. As a result, the crew of train 6 had little opportunity to take advantage of
this warning of the track switch position. The traincrew testimony indicated that the switch point
position was the first visible sign they had that the switch was open o the stub track. The use of
reflective material on the switch banner would have enhanced the visibility of the banner.

In anticipation of the arrival of train 6 at the work site in Russell, the track foreman instructed
the crane operator and the taborer to place the crane in the clear at the west stub track. They had
earlier placed two flat cars, which they had used to transport material to the work site, into the stub
track. The safe placement of the crane and the flat cars was the crane operator's responsibility, in
conjunction with the laborer. However, neither of them checked the position of the track switch
leading from the main track to the west stub track. In fact, the laborer acknowledged that he failed
to position the switch properly in compliance with applicable rules. The crane operator also should
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have been diligent when placing his equipment in the stub track to check iat the switch was
properiy positioned to protect his equipment and ensure the safe passage of tra.ns on the westward
track. Further, the track foreman, when picking up the crane operator and the laborer at the grade
crossing at the stub track, also neglected his responsibilities in checking the track switch for the safe
operation of trains through the limits of his work area as he admitted in his statement to the
roadmaster following the accident. The Safety Board believes that the track foremars had the
uitimate responsibility for the correct aperation of the switch by an employee under his supervision,
Such laxity on the part of the three employees further reflects an attitude by BN

maintenance-of-way management that rules enforcement and compliance was not of the first orcler
of importance.

Management Qversight of Maintenance-of-Way Rules.--Before adopting the General Code of
Operating Rules, the BN conducted rules classes far its employess. These classes were 10 cover not
only the introduction of Form B track bulletin orders, but other rutes changes, according to BN
officials. However, the BN did not provide the Safety Board with any documentation for special rules

classes, except for a class on how to use Rule 40 and a 4-hour review of rules before the rules
qualification examination,

BN officers testified that after employees took the writien qualification rules examination, they
were permitted to review it and correct their mistakes before the grade was recorded. This was
confirmed by personnel records, which showed a score of 100 percent for each employee taking the
test. The Safety Board questions the validity of such a procedure to ensure that maintenance-of-war:
employees so qualified understand the practical applications and requirements of the rules.

The Safety Board aiso believes that classroom testing and rules examinations should be
conducted in conjunction with other teaching methods such as simulated exercises. Accident
investigation history has revealed that even though employces are able 10 memorize operating rules
and pass examinations, they may be unable to apply these rules in practice. As a result of its

investigation of an accident in New York City on July 23, 1984,75 the Safety Board recommended that
the Association of American Railroads (AAR):

R-85-84
Heview member railroads’ current methods of conducting operating rules classes
and administering tests for deficiencies and develop modei instruction and testing
procedures that will require employees to demonstrate that they not only know
the wording of the operating rules but that they understand how the rules are to
be applied both in normal and emergency operating conditions. Disseminate the
model program to member railroads and encourage them to adopt the program.

The AAR responded to this safety recommendation a number of times, The most current letter
was of May 18, 1988, which transmitted the results of 8 questionnaire sent to eight U S. railroads

representing 60 percent of the U.S. rail mileage. The Safety Board reviewed the May 18 intter and
replied on luiy 25, 1988:

. .the Board finds it difficult to reach the conctusion thai the railroads are
providing quality rules instruction for their employees based on the questions
posed to and the answers received from the representatives of eight United States
railroads at the May 4, 1988, meeting of the AAR's Operating Rules Committee.
Our accident investigations continue to indicate otherwise. Furthermore, the

- b s i M e e 1 b ket e

Railroad Accident Report--Head-On Collision of National Rallroad Passenger Corporation (Amtrak) Passenger Trains Nos. 151
and 168, Astoria, Queens, New York, New Yark, july 23, 1984 (NTSHRAR-85/09 )
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Roard sees no meaningful information gained from the guesticnnaire that was
pre.sented to the railroad representatives. . | .

The Board does not agree that this questionnaire can be termed “. . .an in-depth
followup. . .to determine. . .if the minimal guidelines are being met. . .," as was
suggested in our September 27, 1987, letter. We would suggest that further and
closer observation of actual rules classes and testing procedures wouid be more
indicative of an “indepth followup.” While the AAR considers the Board's
comments, Safety Recommendation R-85-84 will continue to be held in an
“"Open--Acceptable Alternate Action” status.

As a further note to highlight the Safety Board's concern for the need for railroad employees to
fully understand operating rutes and the impact these rules can have on raitroad safety, the Board's
reply to the AAR cantained the fellowing:

After reviewing the questions posed to the railroad representatives, the Safety
Board notes & broader and more general concern. Accident investigation
experience has shown us that an effective training program must reach beyond
classroom instruction. Your questionnaire seemingly evaluates a rules instruction
program solety from the standpoint of classroom coverage and we see littie
benefit in that kind of a review. There are a number of other factors that, if not
emphasized, can undermine or negate the effectiveness ot a rules instruction
pregram, including, but not limited to: 1. feck of followup on-the-job supervision;
2. supervision which ignores or takes no action with respect to rules viotations; and
3. lack of meaningfu! disciplinary action for ruies violations.

.. .1f a train crew understands that they will routinely encounter supervisory
personnel and that supervisory personnel are consistent in citing rules violations
with appropriate meaningful disciplinary action, there is an incentive for
employees to understand and foliow thase operating rules. Put another way, the
testing procedures of an effective rules program should extend beyond the
classroom to the operating environment so that employees are consistently
monitored and checked on their knowlege and adherence to operating rules. The
Board found in its investigation of the accident at Pine Biuff, Arkansas, on
June 9, 1985,176] that management provided only part-tirme rules enforcement
efforts by an inadequate supervisory staff, an inconsistent policy of rules
enforcement and discipline, and a tendency toward leniency which mitigated the
effect of discipline.

in short, the Board believes there are a number of factors, in addition to the
minimal standards previously developed, that the AAR should fook at and take
into consideration in determining the overall effectiveness of the rules instruction
programs in the railroad industry.

In this instance, employees were not even required to memorize the rules in order to pass the
exam. Thus, BN management acquired no truz2 measurement of employees’ knowledge of the rules.
The track foreman selected the laborer to accompany the crane operator and assist in the movement
of the crane because, in the words of the track foreman, he was qualified because ". . .He's had the
Book of Rules and he's got switch keys. .. ."

16Railroad Accident Report--Deraiiment of St. Louis Southwestern Railway Company (Cotton Belt) Freight Train Fxtra 4835
Narth ancl Release of Hazardous Material Near Pine Biuff, Arkansas, tune 9, 1985 (NTSB/RAR-86/04).
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This casual attitude was further demonstrated by the BN method of performing efficiercy
testing of the track foremen. ‘When efficiency testing is properly administered, the track foreman is
evaluated by his supervisor without prior natice for implementation of the applicabie rules urder
actual operating conditions. This provides an evaluation of the track foreman's understanding of
the rules as well as a measure of whether the intent of the rules is being met.

The two roadmasters conducted 20 efficiency tests of track foremen that included Rule 455
(Fora B). Only three of the 20 tests were performed under the conditions ©f a train operating
through the work area. However, since none of the tests included testing for radio rules, it can be
concluded that no evaluation was made of the track foremen for aithorizing trains to erter the
waork area correctly and if the appropriate speed was prescribed, or if trains had actually been
authorized into the work area.

During the B8-month period before the accident, the efficiency tests performerd by the
roadmaster for the Russell area showed no failures to comply with the rules by maintenance-of-way
foremen. The track foreman involved in this accident had been evatuated only onte on the
application of Rule 455 while operating a hy-rail vehicle through a form 8 work area assigned to
another track foreman.

The Safety Board believes that the failure to perform efficiency testing that fully encompassed
the proper use of the recently introduced Form B indicated that BN maintenance-of-way
management may have been lax in its oversight and enforcemenrt of the rules.

BN policies in implementing the Form B order according to Rule 455 of the maintenance-of-way
rule book further indicates laxity on the part of management. The passage of trains, especially
passenger trains, through work areas at unrestricted speeds even in conjunction with Form 8 orders
cannot be considered safe practice.

The placement of flags at the limits of a work area covered by a Form B is prescribed as part of
the requirement to provide information to traincrews of conditions affecting the movement of a
train. When flags cannot he placed or the location of flags overlaps, the dispatcher, when advised, is
to obtain instructions from the maint2nance-of-way foreman to relay instructions to traincrews. On
the morning of the accident, the track fureman had not placed his flags at the time designated on his
Form B. He was also uraware that his Form B work area overlapped the Form B work area of the rail-
laying gang east of Russell. Since the roadmaster had not properly evaluated the track foreman for
Rule 10, Rule 10A {Temporary Restrictions and Red flags), and Rule 455, he haca no way of knowing
that this track foreman may not have understood the rules or that he had to notify the dispatcher.

The Safety Board believes that efficiency testing can be effective only when it is done under the
circumstances for which the rules were designed. The Safety Board concludes that BN maintenance-
of-way management failed 1o properly administer effective efficiency testing that would ensure that
employees were properly tested on the correct application of the rules and that the rules were
adequately tested.

Method of Operation

The chiaf dispatcher was informed by the roadmaster that the crassover at MP 333.2 had been
repaired and returned to service betore the accident. Both the dispatcher and the Chasiton operator
recognized that the instructions issued to cross over trains to the westward track at Chariton on the
maorning of the accident were incorrect. The instructions disagreed with the morning line-up, which
showed that the crossover at MP 333.2 was 1o be used. They discussed what had been shown on the
morning line-up and determined that they would back eastward trains through the crussover at
Chariton and that the dispatcher would issue correct instructions for the afternoon line-up to cross
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over trains at the double crossover at MP 333.2. The line-up information explains why the
roadmaster said that he helieved that train 6 had been crossed over at the crossover at MP 333.2.

Track warrant 812, issued at 0452 on the day of the accident to Extra 7200 East, authorized it to
" . .proceed from MP 391 to Chariton on the eastward track with track bulletins in effect 1112, 1116,
1118. . .." This track warrant did not authorize the train 10 occupy the eastward track east of the
Chariton crossover. Track warrant 821 issued to Extra 7200 East at 0821 ¢n the day of the accident
authorized the train to ". . .proceed from the crossover Chariton to CTC Halpin on westward
track. . .protection as prescribed by rule 99 not required. . . ." This track warrant did not autharize
the train to occupy the westward track west of the Chariton crossover. (See appendix D)

Extra 7200 East, o cabooseless <oal train about 1 mile long, went beyoend the authorized limits
specified in its track warrant and entered into the next ABS track block east of Chariton before its
vear end cleared the crossover and before beginning its reverse move. Because of its length, the
reverse move resulted in the rear of the train traveling across an at-grade crossing that was
protected with gates and flashing lights, and then entering the ARS track block west of Chariton.
Even if the dispatchier had authorized the train to occupy the westward track west of the crossover,
which he did not do, there was no one at the rear of the train to notify the engineer of conditions
ihat could affect the movement of the train, such as the signal aspect displayed for the ABS track
block west of Charrton and the inability to warn vehicles approaching the at-grade crossing. This is
an unsafe and dangerous practice. The Safety Board is concernied that this precedure jeopardizes
the safe movement of trains on the Chicago Region and this crossover procedure demonstrates that
BN management should revise its operating practices for reverse moves of cabooseless irains to
ensure that this procedure is accomplished safely.

Track warrants 822 and 829 issued to train & also did net provide for train 6 to occupy the
eastward tracs east of the Chariton crossover or to occupy the westward track west of the Chariton
crossover. The division superintendent assumed that track warrants protected the trains by
permitting them to make the crossover move and operate between specified mileposts. This
assumption was not supported by the track warrants issued for the movements of train 6 or Extra
7200 East at Chariton. The Safety Board believes that this crossover move was made without either
train having the proper authority.

The track work for relaying curve worn rail on the eastward main track east of Russeli was listed
on Track Bulletin Form 8 No. 1116 on line 3 for both tracks. 5ince the track work involved the
remaval and replacement of rail on the eastward track, that trick should have heen taken out of
service and a Form B issued for train movements on the westwarg track. The Form B, however, did
not show what work was being performed, or on which track. (1, addition, the dispatcher stated that
he was not made aware of the reasons for a Form 8 order. Since the dispatcher was not aware of the
type of work or which track was actually affected, he would have no way of knowing which track to
use if he were reguired to route a train around another train on tha westward track. The Safety
Board believes that EN management should have a policy of informing dispatchers of work that
affects the movement of trains.

Medicai and Toxicotogical Factors

The Safety Board's investigation disclosed no evidence that adverse medical history, chronic or
acute ailments, or other illnesses affected the performance of the Amtrak locomotive crew or the BN
maintenance-of-way foreman and crane operator. Each reported that he was in good health at the
time of the accident. Amtrak and BN medical files established that all persons involved had been
medically examined and certified for the duties they were performing.

The maintenance-of-way employees acknowledged receipt of the BN Rules of the Maintenance-
of-Way Form 15125, which goverrs Engineering and Maintenance-of-Way employees of the BN and




also stipulates that thase employees are governed by the BN Safety Rules and General Rules, Form
15001, The rules, policies, and procedures as they apply for control of drug and alcoho! use of
railroad employess are covered in these rule books and any changes or additions are covered in the
Special Instructions of the Timetable. The application of these rules provides for the testing of ali
employees governed by the rules.

Because the track laborer refused to answer queslions concerning his medical condition at the
time of the accident, Safety Board investigators could not determine the rale his general health may
or may not have played in his failure to realign the west stub track switch to its narmal position.

Analyses of toxicological specimens obtained from the jocomotive crewmembers were obtained
more than 4 to 5 hours after the accident: no drugs or alcohol were present in the samples. The
Safety Board believes that to positively determine the use of alcohol, specimens should be taken in a
more timely manner. The specirmens taken from the track maintenance employees 3 hours after the
accident also showed that no alcohol or drugs were present with the exception of the BN track
laborer, whose blood and urine specimens were found to contain the carboxylic acid metabolite of
delta-9-tetrahydrocannabinol (marijuana). Despite the compiex pharmacokinetics of marijuana,
some conclusions can be made regarding the use of marijuana by the track laborer. The ievel at
which the metabolite was detected in the btood and urine, 4.8 and 4.0 ng/mi, respectively, is not
indicative of impairment, but is evidence of marijuana use at some previous indeterminate time,
since this metabolite may be present for days in the blood, and for weeks in the urine. Therefore,
the Safety Board corcludes that the track laborer probably was not impaired by marijuana at the
time of the accident.

The Safety Board, nonetheless, is concerned about the potential involvement of drugs in all
railroad operations. In this case, BN “Rule G" and policy for testing was more comprehensive than
the Feder:. requirements, in that it required testing of employees when they are “. . .involved in an
accident or incident. . .and & supervisor has reasonable suspicion to believe that the enployge’s
actsor omissions contributed to the occurrence. . . .* This rule included maintenance-ot-way
employees.’” The BN policy facilitatad toxicological sampling of the track lat.orer, which indirectly
ted to the finding that he had used marijuana. The Safety Board believes that the circumstances of
this accident demonstrate the need for a Federal postaccident toxicological testing requirement for
maintenance-of-way employees in safety-sensitive positions that can affect the movement of trains.
These safety sensitive positions include supervisors and managers, maintenance-of-way and
maintenance-of-equipment employees, clerks who record hazardous material trains, and employees
who maintain locomotive and railroad gguipment. Recormnmendations regarding the FRA's alcohol
and drug abuse regulations for safety-sensitive positions have been addressed in a Safety Board
study on alcohai/drug use and its impact on railroad safety. 78

Survival Factors

The passengers' first indication of the impending accident was the emergency application of the
train's brakes. Some passengers were thrown into the seat or interior surface in front of them,
rausing secondary impact injuries. For other passengers, the application of the brakes may have
served as a warning, giving them the time to brace themselves.

[

17"Supervisor's Handbook of FRA Regulations, BN Poticy and Procedures, Concerming the Control of Druy and Alcohol Use in
Railroad Operations” - Subpart O - Authorization 1 Test for Cause.
"8Far more information, read Safety Stucly - AlcoholDrug Use and Its Impact on Railroad Safety (NTSB/SS. 88/04).




Several passengers in cars near the front of tihe train reported being injured when they were
thrown from side to side. This may have cccurred as these cars passed through the turnout,
indicating that these cars had not derailed before reaching the turnout.

None of the impact forces reported in the derailment were severe. Passengers described them as
“oLjolts. L LM Malurch,” and . . .as if the brakes were applied several times, very hard. . . ."
Passengers reported that after realizing that the brakes were be/ng applied, they heard sounds that
.. .were like cars bumping into one another, then there was an abrupt stop and 2 loud ‘boom’. ., "
The sound of cars bumping into one another was probably just that. Passengers generally described
the final impact as the most severe. "A very sudden stop," and “a sharp jolt" were some of the
descriptions used. A passenger in the second car from the rear of the train told investigators about
the abrupt stop, which may be attributed to the train impacting the standing work equipment. Most
injuries, especially the more serious ones, were probably sustained during this impact. All passengers
who could recall how they were injured reported that the injuries were caused by secondary impacts
with interior surfaces or furnishings or with other passengers,

in light of the fact that many of the injuries were caused by impact with interior surtaces, the
Safety Board noted that in this accident, as in other accidents, seathack cushions became distodged
when struck from the rear, exposing the sheet metal headrest support. Following its investigation of
the accidentin New York City on july 23, 1984, the Safety Board recommended that Amtrak:

R-85-81

Modify the coach seats used in Amfleet equipment so that seatback cushions
cannriot become dislodged when struck and expose surfaces which can cause
injuries in accidents.

On November 4, 1985, Amtrak responded that it had initiated a program to satisfy the
recommendation and as of that date had completed 125 cars. Although the Safety Board's then
ongoing investigation of the Essex Junction, Vermont,’¢ accident on July 7, 1984, revealed a simitar
problem with the seatbacks of Heritage-class coaches, the program outlined by Amtrak for its
Amfleet equipment indicated that the intent of Safety Recommendation R-85-81 was being met, and
the recommendation was placed in a "Closed--Acceptable Action” status.

To ensure that Amtrak would follow up on the problem with the Heritage-class ¢oaches, the
Safety Board, as a result of its completed investigation of the Essex Junction accident, recorymended
on January 15, 1986, that Amtrak:

R-85-127

Redesign and modify the coach and seatback cushions in the Heritage-class
coaches to prevent their becoming dislodged when they are impacted from
behind.

Amtrak responded on September 22, 1987, that it had developed a modification to the seatback
cushion, which is currently being made during the car's heavy overhaul or when cushions are
renewed, Eleven cars had been completed as of the date of the response. Due to normal
maintenance cycies, Amtrak expected full change:over to take 6 years.

9Railroad Accident Report--Deraiiine - of Amtrak Passenger Train No. 60, the Montrealer, on the Central Vermont Raiiway
near Esset Junction, Vermont, july 7, 1984 {NTSB/RAR-85/14)




On April 19, 1988, Amtrak informed the Safety Board that it had reviewed its installation
schedule and shortened it 1o 4 years. Based un this projected timeframe, Safety Recornmendation R-
€5-127 is being held in an "Open--Acceptable Action" status,

While the Safety Board is pleased that Amtrak is pregressing with the modifications 1o the
original type seatback cushions in the Amfleet cars covered in Safety Recommendation R-85-81,
these same type seats had been installed not anly in the Heritage-class cars covered in Safety
Recommendation R-85-127 but also in Superliner coaches that were involved in this accident. The

Safety Board believes that Arntrak shoutd take Heps 1o redesign and niodify the Superiiner coach
seats.

Another problem that may have contributed to passengers impacting with interior surfaces was
the failure of seatlocking mechanisms, which Caiies undesired rotation of the seats, thus allowing
the passengers to be ejected from their seats. As a result of an accident on Aprif 20, 1979, at Edison,
New Jersey,#0 the safety Board recommended that Amtrak:

R-73-72

Require that the seats of all Amfleet equipmant are maintained ir proper condition
to insure that the seats are lockeac securely in place.

Amtrak responded that it had designed and developed ar enti-rotating device and had teste a
prototype for production.

As A resuit of its investigatior of an accident at Daobbs Ferry, New York, an November 7, 1980,27
the Safety Board issued another recommendation to Amtrak for seatlocking devices:

R-81-58

Install an adequate locking device on rotating seats which wilj prevent undesired
rotation in accidents. '

Amtrak responded on August 3, 1981, that it was progressing with the installation of anti-
rotational devices on seats on the AmHeet and Superliner cars during normal maintenance
inspections ansi averhauls. On lune 22, 1982, Amtrak resporcled that . . Superliners are equipped
with anti-rolational locks. . . " In spite of these statements by Amtrak, Safety Board accident
investigations continued to reveal that inadequately secured seats remained a problem. Inits report
of thz investigation of a 1983 Amtrak derailment at Wilmington, llinois,2? the Safety Board
recommended that Amtrak:

R-84-40

Correct the identified design deficiencies in the interior feature; of existing and
néw passenger cars, which can cause injuries in accidents, including the baggage

renm

20Rairoad Accident Report--Nationai Railroad Passenger Corporatinn (Amtrak) Head £nd Collision of Train No. 111 ang
Plasser Track Machine Equipment, Edison, New teriey, April 20, 19794 NTSH/RAR-79/40)

?’Railroad Accdent Report--Head End Collision of Amtrak Passenger Train No. 74 and Conrail Train OPSE-7 Dobbs ferry,
New York, November 7, 1980 (N TSB/RAR-81/04)

”Raaimadmlghway Acculent Report--Cellision of Amtrak Passeniger Train Vo. 301 on hinois Central Gulf Railrosd with MMS
Terminais, Inc., Delivery Truck, Wilmingtan, illinois, tuly 28, 1963 (NYSB/RHR-84/02).




retention capabilities of overhead luggage racks, inodeqguately secured seats, and
inadequately secured equipment in food service cars.

The recommendation was reiterated 1o Amtrak when similar problems were encountered as a result
of the 5afety Board's investigation of an Amtrak derailment at Woodlawn, Texas?3 on November 12,
1983. Cn March 13, 1985, in response to Safety Recommendation R-84-40, Amtrak reported that as
its coaches were overhauled, the locking devices intended to prevent seat rotation would be
maodified to include a positive locking featisre that would prevent undesired rotation. Additionally,
Amtrak reported that it was replacing complete car sets of seatframes with a design equipped with a
step latch with a positive locking device that prevents the seat from falling away from the coach
wall, as well as undesired seat rotation. Amtrak further reported that it would equip all newly
constructed coaches with the improved seatframes. As for unsecured equipment in food service cars,
Amtrak advised that it would enhance securement of microwave and convection ovens by adding an
exira steel bar across the top of the ovens to prevent displacement under extreme shock. The
modification was being implemented as food service cars undergo overhaul and 120-day
maintenance programs. Based on this information and the Board’s investigation of the Amtrak
derailment at Kittrell, North Carolina,24 on March 5, 1984, which suggested that there had been
some efforts to improve seatbacks and seatframes to prevent failures, Safety Recommendations R-
79-72 and R-B1-58 were uitimately placed in a "Closed--Acceptable Action” status. However,
inasmuch as Amtrak at the time did not plan to retrofit the overhead fuggage racks in its existing
cars with retention devices, Safety Recommendation R-84-40 was ultimately placed in a "Closed--
Unacceptable Action/Superseded” status, and a new recommendation. as discussed later, was issued
in the Essex Junction report specificalty addressing luggage retention devices.

In response to questions asked during the Safety Board's deposition proceedings following the
Russell accident, Amtrak stated that the seatlocks developed in early 1981 and instatled on 21
Ainfleet cars and 34 of the original Metroliner cars were determined to be unsatisfactory. Another

supplier developed a positive seatlocking device that was specified on Amfleet Ui cars delivered
through 1983. In addition, seats with the new seatiocking device were purchased from the same
supplier to replace deteriorated seats in the Amfleel | cars. These additions began in late 1984
during the 6-year overhaul program. On March 4, 1988, Amtrak tested a similar positive seatlocking
mechanism for installation on the remaindar of its passenger car fleet. According to Amtrak as of
April 1, 1988, no Superliner cars had been equipped with a positive seatiocking device and oniy 40
percent of the fleet had been so equipped since late 1984, The Safety Board believes that Amtrak
thould expedite the installation of positive seatlocking devices to acnieve its anticipated completion
wate of September 30, 1989,

In addition to the problems of seatback cushions and seat locking devices, the Safety Board is
concerned about two other problems that could have caused passenger injuries in this accident. The
first problem is luggage being ejected from the overhead luggage racks. While no passengers
reported being : uck by luggage, four passenger: did see luggage ejected from tha racks. Although
no injuries can ve attributed to ejacted luggage in this accident, such injuries could occur in the
future. tuggage was ejected in this accident, just as the Safety Board has reported in numerous
Amtrak accidents oviar many years.

The Safety Board has expressed concern to the FRA regarding the inadequacy of effective
luggage retention devices in railroad nassenger cars. As a result of its investigation of the collision of

2IRailtoad Accident Repart--Derailment of Amtrak Train No. 21 (The Fagle) on the Missouri Pacific Railroad, Woodlawn, Texas,
November 12, 1983 (NTSB/RAR-85/01).

HMRait-oad Accident Report- -Lerailment of Amtrak Train No. 81, The Silver Star, on the Seaboard Systein Railroad, Kittrell, North
Carolina, March 5, 1984 (NTSB/RAR-85/03).




an Amtrak passenger train with a delivery truck at Wilmington, illinois, on july 28, 1983, the Board
recommended that the FRA:.

R-84-46

Expedite the studies on the interior design of passenger cars, described in the
January 1984 Report to Congress, and publish recommended guidelines for
securing seats and for luggage retention devices.

The recommendation was reiterated to the FRA following the Safety Board's investigation of the
rear-end collision between a Boston and Maine Corporation commuter train and a Consolidated Rail
Corporation freight train near Brighton, Massachusetts, on May 7, 1986,25 and foilowing the Board’s
investigation of the rear-end collision of Amtrak passenger train 94 and a Corirail freight train at
Chase, Maryland, on January 4, 1987.26

Foifowing the Safety Board's investigation of the accident at Essex Junction, in which overhead
luggage falling from the racks was documented as a common cause of injuries, the Board addressed
the following recommendation to Amtrak, in part because it appeared the FRA was reluctant to take
any action o this issue as evidenced by its unresponsiveness to Safety Recommendation R-84-46;

R-85-12

Develep and install effective retention devices in its overhead luggage racks to
prevent the dislodging of li:~qage and other articles in a collision and/or
derailmaent.

On September 22, 1987, Amtrak informed the Safety Board that ". . .test luggage restraints have

been installed on three car sets. Luggage restraints have been approved by Federal agencies. . . .We
estimate installation will take 6 years to complete.” The 8oard noted during a visit to an Amtrak
facility in October 1986 that the test restraint devices had some sharp protruding edges that ¢ould
become an additional source of injuries, particutarly if a car overturned.

On April 19, 1988, Amtrak responded to the Safety Board that:

Amtrak has maodified the design of its luggage retention devices 1o eliminate the
sharp edges. . . .Our investigations revealed that luggage moved longitudinally
during deratlments, then piled up and spiiled into the car body. . . By having the
vertical stops on 81-inch centers and a raised side rail, the luggage will be
successfully restrained. . . .With regard to the approval of this modification, there
is no formal review process for such modifications. Arrangements were made for
representatives of both the NTSB and FRA to review and attend a field test of the
new system.

Amtrak's schedule shows that 22 cars of a scheduled 991 cars have had the modified luggage

retention device installed as of the date of the resporise and that completion will vary from 1989 to
1991 depending on the car type.

25Railroad Accident Report--Rear-End Collision Between Boston and Maine Corporation Commuter Train No. 5324 and
Consolidated Train TVY- 14, neer Brighton, Massachusetts, May 7, 1936 (NTSB/RAR-87/02).

*Railroad Accident Report -Rear-End Coilision of Amirak Train 94, the Colonial, and Consolidated Rait Corporation Freight
Train ENS-1271 on the Northeast Corridor near Chase, Maryland, January 4, 1987 (NTSB/RAR-88/01).
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Although the test restraint devices appear to prevent the longitudinal movement of luggage
and Amtrak has eliminated some of the sharp protruding edges, the full effectiveness of the devices
has not been evaluated in a testing situation for an overturned car. Despite these concerns, the
Safety Board continues 1o believe thai once an adequate device has been evaluated and determined
suitable, instaliation should be accomplished as expeditiously as possible in view of the fact that
passenger injuries continue to occur as a result of luggage falling from the overhead luggage racks,
Moreover, the Board is concerned with the FRA's most recent response to Safety Recommendation
R-B4-46, dated March 16, 1988, in that the FRA has endorsed Amtrak's current retrofit program, even
though adecquate testing and evaluation of the davices has not been done. The Board has urged the
FRA to ook into all possible solutions to the luggage retention problem and develop guidelines that
would apply o any carrier iavolved in passenger rail scrvice. Safety Recommendations R-84-46 and
R-85-128 are currently held in an "Open--Unacceptabte Action® status.

A second problem affecting passenger safety was televisions, coffeemakers, and microwave
ovens in the lounge car that were not equipped with restraints. It was noted in this accident that the
televisions in the lounge car were broken from their mounts and lying on the floor. While it could
nol ba determined if the televisions caused any injuries, it is a very real possibility. Unsecured coffee
makers were also found on the floor and unsecured ovens were found in their mounts, but loose. As
the 5afety Board noted in previous investigations, Amtrak is making progress in securing equipment
in food service cars. The Safety Board urges Amtrak to expedite the program, and to include in that
program all equipment that is either unsecured or inadequately secured.

In addition to the survival factors affecting passenger safety, the Safety Board is concerned that
locomotive crashworthiness continues to be a problem affecting the safety of traincrews. In this
accident, the derailment and overturning of the locomotive could have resulted in more serious
injuries, and possibly fatalities, had the locomotive compartment become filled with dirt and ballast.
The forced opening of the cab compartment door and displacement of a side window, all of which
were on the fireman's side when the lead unit overturned and deraited, were similar to the damage
observed by the Safety Board in another accident. In the investigation of an Amirak passenger train
derailment at Fall River, Wisconsin, on Qctober 9, 1986,27 the Safety Board determined that, when
the locomotive derailed and overturned, the compartment was filled with rain-soaked dirt that
entered through the window and the cab of the locomotive when the dcor opened. As a result, the
fireman was asphyxiated. The Safety Board has long been concerned that {ocomotive
crashworthiness should be improved to protect locomotive crewmembers. This ¢concern led the
Safety Board to issue recommendations to the FRA, the most recent being on September 9, 1987,
following the Union Pacific train accident at North Platte, Nebraska:28

R-87-23

Promptly require locomotive operating compartments to be designed to provide
crash protection for occupants of locomotive cabs.

in its response to Safety Recommendation R-87-23, dated April 20, 1988, the FRA, in summary,
indicated that: (1) the FRA has recognized that both American locomotive manufacturers wouid be
considering major design modifications to their producis in the late 1980s. It has been the FRA's
objective 10 promote an agreement beitween the two manufacturers to include a series of design
improvemants in the cabs of their new basic models; (2) the FRA Locomotive Control Compartment

VRailroad Accident Report--Derailment of Amtrak Passenger Train 8 Operating on the Soo Line Raiiroad, Fall River,
Wiscons'n, October 9, 1986 {NTSB/RAR-87/06).

28Railroad Actident Report--Rear-End Collis'on ard Derailment of Two Union Pacific Freight Trains Near Nurth Platte,
Nebruska, july 10, 1986 (NTSB/RAR-B7/03).
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Committee (LCCC) has proposed a iist of specific design improvements that may be achievable soon;
{3) the FRA tentatively intends to schedule hearings on this issue during September and October of
1988. (See appendix 1) The Safety Board recognizes that an agreement between the ¢wo
manufacturers would be desirable. However, in view of the fact that no agreement has been made
over the many years, the Board questicns the ability of the FRA to accomplish this objective without
regulatory action. Further, while the Board also agrees that th. .roposals of the LCCC are desirable,
these proposals do not address the issue of cab crashworthiness. Moreover, the Eoard questions the
need to study thisissue further through a special safety inquiry.

The Safety Board reiterates its position that the FRA should promptly require locomotive
operating compartments to be designed to provide crash protection for accupants of locomotive
control compartments. In the meantime, Safety Recomrmendation R-87-23 is being held in an
"Open--Unacceptable Action” status.

Emergency Response

The notification of and response by the several agencies that participated was timely and
effective. The response of the first units was rapid, and upon arrival, they did not delay in calling for
additional help. Because ot the sparse population in the Russell area, it was necessary to rely on
emergency equipment from Chariton 2nd as far away as Des Moines, about 100 miles away. The on-
site incident commander handled the coordination of the responding units well.

The triage and transport of the injured was also handled well. The most seriously injured were
" transported most expeditiously, by helicopter, to the hospitals best able to treat them. Emergency
personnel ook the remainder of the injured to the local hospital in Chariton after cor.sidering such
factars as the types of injuries and their severity, the hospital's ability to handle a givery number of
emergency cases, and the availability of long-term care.

All phases of the emergency operations were carried cut smoothly and efficiently at all levels.
This observation was corroborated by passengers who praised all elements of the rescue operation
and the peopie who performed them.
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CONCLUSIONS

Findings

1.

The signal system was not a causal factor in the accident. (The train was operating against the
current of traffic without signal protection.)

Track conditions were not a causal factor in the accident.

The switch banner was ineffective in providing warning to the engineer in time to stop or
significantly sfow the train.

The Amtrak crew was experienced in the operation of the train, although they had not met
the BN requirements for the operating rules and physical characteristics of the division.

The engineers of Extra 7200 East and Amtirak train 6 operated their trains in accordance with
the train orders that had been issued for the crossover movement at Chariton,

The red flag was a prescribed signal at a designated location to indicate conditions affecting
the movement of a train.

The Form B creates a double standard in that it allows the track foreman to authorize a train
to operate past a red flag without stopping and to proceed through a work area at speeds
greater than restricted speed; however, the train dispatcher cannot authorize a train to
operate past a red signal without the train stopping and then proceeding at restrictes speed
to the next signal.

Had train 6 been required to stop at the red flag which was a fixed signal, the train could only
have proceeded at restricted speed through the limits of the work area and the accident
probably would have been avoided.

Had the track foreman selected the restricted speed option of Form B, train 6 would have been
authorized to operate through the limits of the work area at restricted speed and the
engineer would have had time to stop his train when he saw that the switch was improperly
lined.

The track laborer failed to return the west stub track switch 1o its normal position.
The track foreman failed to check the alignment of the west stub track switch.

The crane operator failed in his responsibility to prevent equipment from entering the track
on which his crane was stored.

Maintenance-of-way management failed to properly administer effective efficiency testing
that would ensure that employees were properly tested on the correct application: of the rules
and that the rules were adequately tested.

The procedure used 1o back trains through the crossover at Cnariton was an unsafe operating
practice.

The track laborer had used marijuana at some ume before the accident, but probably was not
impaired at the time of the accident,
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Amtrak has made inadequate progress in correcting previously identified interior safety
problems of passenger cars.

17.  The emergency response was done in a timely and professional manner.

Probable Cause

The National Transportation Safely Board determines that the probable cause of this accident
was the failure of the track laborer to restore the stub track switch for the mainline track, the failure
of the crane operator and track foreman 1o check the position of the stub track switch, and the
failure of the operating management of Burlington Northern to restrict the speed of trains through
awork area and to check the condition of the switch banner.
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RECOMMENDATIONS
As a result of its investigation, the Safety Board made the foliowing recommendations:
--t0 the Burlington Northern Railroad Company:
Eliminate the practice of using Form B track bulletins that authorize a speed
greater than restricted speed through work areas. (Class |, Priority Action)

(R-88-40)

Enhance the conspicuity of switch banners on manually operated switches on
mainline trackage. {Class I, Priority Action) (R-88-41)

Establish a recurrent rules training program with a valid testing procedure for
maintenance-i t-way employees. (Class Il, Priority A~ on) (R-88-42)

Develop an effective efficiency testing program for maintenance-of-way
employees. (Class I, Priority Action) (R-88-43)

Revise the operating practices for reverse movements of cabooseless trains to
ensure that the procedure is accomplished safely. (Class i, Priority Action) (R-88-
44)

Establish a procedure to provide information Lo train dispatchers regarding track
work affecting train movements. (Class i1, Priority Action) (R- 88-45)

--to the National Railroad Passenger Corporation (Amtrak):
Redesign and modify the coach and seatback cushions in the Superliner-class

coaches to prevent their becoming dislodged when they are impacted from
behind. {Class I, Priority Action} (R-88-46)

Develop and install effective retention devices for televisions sets in all passenger
cars 1o prevent them from becoming dislodged in an accident. (Class M, Priority
Action) (R-88-47)

Develop and install effective retention devices for coffeemakers in all passenger
cars to prevent them from becoming dislodged in an accident. (Class il, Priority
Action) (R-88-48)

--to the American Short Line Railroad Association and the Association of American Railroads:

inform your membership of the circumstances of the train accident at Russell,
fowa, on October 12, 1987. {Class t, Priority Action) (R-88-49)

--to the Union Pacific System; Missouri-Kansas-Texas Railroad System; St. Louis Southwestern
Railway Company; Southern Pacific Transportation Company; Atchison, Topeka, and Santa Fe
Railway Company; Chicago and North Westerrn Transportation Company; Davenport. Rock Island
and North Western Railway Company; Lake Superior and Ishpeming Railroad Company; Minnesota
Transfer Railway Company; and %00 Line Railroad Company:

Eliminate the practice of using Form B track bulletins that authorize a speed
greater than restricted speed through work areas. (Class I, Priority Action)
(R-88-50)




o o e i

Ire addition to these recommendations, the Safety Board reiterated the following Safety
Rcornmendations, which had been issued previously to the Federal Railroad Administration:

Expedite the studies on the interior design of passenger cars, described in the
January 1984 Report to Congress, and publish recommended guidelines for
securing seats and for luggage retention davices. (R-84-46)

Promptly require locomotive operating compartments to be designed to provide
crash protection for occupants of locomotive cabs, (R-87-23)
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The Safety Board also reiterated the following Safety Recommendation to Amtrak:

Develop and install effective retention devices in its overhead luggage racks to
prevent the dislodging of luggage and other articles in a c¢ollision and/or
derailment. (R-85-128)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

18/ M BURNETT
Chairman

/S JAMES L. KOLSTAD
Vice Chairman

s/ JOHNK. LAUBER
Member

JOSEPH 7. NALL
Member

LEMOINE V. DICKINSON, JR.
Member

July 19, 1988
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APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

Investigation

The National Transportation Safety Board was notified of this accident at 1 p.m. on October 12,
1987, and immediately dispatched investigators from its Atlanta and Chicago Field Offices. The
investigator-in-charge and other members of the investigative teans were dispatched to the scene

from Washington, D.I.. Individual investigative groups were established for operations, human
performance, survival factors, mechanical, and track.

Hearing

The Safety Board staff conducted a deposition proceeding as part of its investigation of this
accident on January 26 and 27, 1988, at Ottumwa, lowa. Parties to this proceeding included the
Burlington Nerthern Railroad, National Railroad Passenger Corporation, Brotherhood of

Maintenance of Way Employees, and the Federal Railroad Administration. Twelve witnesses
testified.
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APPENDIX B
PERSONNEL INFORMATION

Track Foreman, John D. Hern

-

Track foreman John . Horn, 34, was employed as 4 section laborer in October 1974 by the

Burlington Narthern Railroad. He had served as a laborer, equipment operator, track inspector and
in 1977 became a foreman.

Laborer, Timothy W. Sundaquist

Laborer Timothy W. Sundquist, 41, was employed as a section laborer in 1973 by the Burlington
Northern Railroad.

Crane Operator, Ray E. Bartlett

Crane operator Ray E. Barlett, 40, was employed as a section laborer in 1977. e has been an
equipment operator in the Chicago Region since 1978,

Engineer, James €. Salmaon

Engineer James C. Salmon, 50, had been empioyed by the Illinois Central Gulf Raitroad in August
1961 and had 14 years of passenger train experience. He was promoted to engineer in February 1967
and in March 1987 he was employed by Amtrak as an engineer.

Pilot, Robert ). Campbal|

Pilot Robert J. Campbell, 61, had been employed by the Surlington Northern Railroad in 1943,
entered engine service in 1951, and was promoted 10 engineer in 1958.

Fireman, Robin K. Hooker

Fireman Rabin K. Hooker, 41, had been employed by the lllinois Central Gulf Railroad in 1975 as a
brakeman. He had served as a brakeman and fireman and was promoted to engineer in 1978, in
June 1987 he was employed by Amtrak as a fireman.
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APPENDIX C

TRACK WARRANT AND TRAIN BULLETINS
AT CRESTON, IOWA

TRACK WARRANT 822
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o AR - _her /2 WK1
o Eetbn ot P ogn  Ctsallsi

.0 Tnckmamnumtm. {s void.
2. F Proceed from ﬂfo 37/ TO&M e!i(:éa.ﬂm _Q:e%g:&_{_ track.

3. (3 Proceed from To On ..tk

4. 15 work dotween And On track.

8 [J Not i atfect unsil M,

8. [ This suthority expires at M.

7. [ Not in effect until sher arrivel of

8. 1 Hoid main trach 2t last narnad point.

9. ] o not foul limits ahead of
3¢, Li Ciear main rack a1 iast ramec poirit,

11. {J Between and

maks all movemanis al rostricted speed. Limits nccupiag by L din of engine.

12. [ Between ami

make all mover-aris at restricied spesd and 3icp short of men or machines louling track.

13. U] Do nct excees MPH between and .

14. [J Do not exceed . _ MPH between . . and

15. [J Protection 23 prestribed by Ruke S¢ not required.

16, g‘rrmk Wileting in effect j[..ﬂ.;.:_.. ,sz/.é.._, _.Z.ZZZ..

—t gam ward

i gy

17. [J triner specific instructions:

oK f(‘D. j/? M Dispaicher Jfé

Relsyss % Copled by _ﬁnmm@;____..
Limits reported clear ot . M by .
(Merkk X In box Ay sech Naem Instrucied.)

FOMM P74 A0




CHX BULLETIN FORM D NO. 1112

BURL INGTON NORTHERN ?RGCK BULLETIN FORM D
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APPENDIX D

TRACK WARKANTS
AT OSCEOLA, IOWA

TRACK WARRANT 829
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APPENDIX D
TRACK WARRANT 830
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TRACK WARRANT 812
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TRACK WARRANT 821
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APPENDIX E

EXCERPTS FROM BURLINGTON NORTHERN RAILROAD
RULES OF THE MAINTENANCE OF WAY
FORM 15125

EFFECTIVE APRIL 27, 1986

GENERAL NOTICE

These rules govern Engineering and Mainte-
nance of Way employes of Burlington Northern
Railroad Company and affiliated lines, and any
empioye to whom a copy is furnished. They must
be complied with by all employes regardiess of
gender whose duties are in any way affected
theroby. Employes are also governed by Burlington
Northern Railroad Safety Rules and General Rules
book, Form 15001,

These rules take effect April 27, 1886, super-
seding all rules and instructions inconsistent
therewith.

Special instructions may be issued by the
propar authority,

Fixed Signal
A signal of fixed location indicating a condition
affecting the movement of a train.

* * *

. Employes whose duties are prescribed by these
rules must have a copy available for reference
while on duty.

Employes whose duties are affected by the
timetable and/or special instructions must have
a current copy immediately available for refer
ence while on duty,

Employes must be familiar with and obey all
rules and instructions, snd must attend re-
quired classes.

if in doubt as to the meaining of any rule of
instruction, employes must apply to therr
supervisor for an explanation.

Rules or instructions may be issued, cancelled
or modified by general order, timetgble, special
instructions or superintendant’s notice.

When suthorized by superintendent, general
orders or special instructions may be cancalled,
modified or issued by train order Form Q or
track bulietin,

¥ % X

Restricted Speed

A speed that will permit stopping within one
half the range of vision. shor of train, engine,
railrcad car, stop signai, derail or ywilch not
properly lined, looling out for broken rail, nol
exceeding 20 MPH.

» » I3

G. Empioyes must not report for duty, perform

service, or enter Company property with a
blood alcoho! content greater than 0.00 per-
cent and are prohibited from the use, possession
or sale of alcoholic beverages while on duty.

Empioyes must not report for duty, perform
service, or enter Company property under the
influence of illegal controlled substances and
are prohibited from their use, possession or sale
while on duty or on Company property. For
purposes of this rule, any employe testing posi-
tive for a controlled substance {or its metabo-
fite) in their urine is presumed to be under the
influgnce of such drugs.

Employes must not report for duty or perform
service under the influence or impaired by pre-
scription drugs, medications or other substances
that may in any way adversely affect their slert-
ness, coordination, reaction, response or safety,

Employes operating Company vehicles at any
time are subject to this ryle,

¥ ¥ ¥

9. PRESCRIBED SIGNALS: Flags of prescribed
color must be used by day, and reflectorized flags
of prescribed color and type by night. Flags may
be cloth, metal or other suitable materisl.

Day signals must be displayed from sunrise to
sunset. Night signals must be displayed from sunset
to sunrise and when day signals cannot be plainly
seen,

10. TEMPORARY RESTRICTIONS: A yellow
flag will be displayed not less then 2 miles, when
practicable, in sdvance of each location where
train movement Is to be restricted by train order,
track bulletin, track warrant or aenersl order due

to track conditions, structures, men or equipment,
Restriction specified by train order, track builetin,
track warrant or ?enml order must be compliad
with until rear of train has passed green flag or
train has cleared limits of the restriction when
green flag is not displayed.

When yellow fiag cannot be placed 2 miles in
advance of restriction due to close proximity to »
terminal, a junction or for other reasons, the trein
dispstcher must be informed of actual location of
yellow figg. Such information must be included in
train order, track bulletin, track warrant or general
order. Employe requesting train order, track bulle-
tin or track warrant must determine from train
dispatchar if green flag will overlap yeliow flag.
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When yellow flug is displayed and restriction is
not specified by train order, track bulletin, track
warrant or general order, speed must be reduced,
proceeding prepared to stop short of flagman,
red flag, or men and equipment fouling track 2
miles beyond yellow flag and not exceeding 30
MPH, Speed may be resumed only sfter rear of
train has passed:

(1) = green flag; or,

(2) 8 point 4 miles from the yellow flag and
crew has ascertained from the train dis
patcher that there is no train order, track
bulietin or track warrant restricting move-
men? st that location,

EXCEPTION: Contact with train dispatcher
will not be required where Rule 1Q(D) is in
effect,

A green flag displayed will indicate the end of
the restriction.

When a series of locations requiring reduced
speeds are %0 closely spaced thet the green flags
wili overisp the yellow flags, 8 yellow flag will be
placed in advance of each location, Only one grasn
flag will be placed at the leaving ond of the last
location.

10{A). DISPLAY OF RED FLAG: A red flag

will be dispiayed at locations where trains must
stop as required by Form Y train order, track
bulietin or due to other conditiors.

Train must stop short of the red flag snd not
proceed unless authorized by foreman,

tf authority to proceed is received before stop
is made, train may pass red tlag without stopping.

It Form Y train order or Form B track bulletin
is not in effect, after suthority to procesd is re-
ceived, uriless instructions from foreman specilies 8
different speed or distance, a speed of 10 MPH
must not be exceeded until rear of train has passad
green fiag or has reached a point 2 miles from the
red flag.

* * *

35. WHEN LINE-UP REQUIRED: Prescribed
form must be used for train location information.
A copy of current line-up must be obtained {ex
cept when not required in CTC or TWC) snd read
to other mombers of crew under the following
coriditions:

(1) Before placing on-track equipment on main
track;

{2) Before opersting any off-track equipment
foul of a main track;

{3} Before working on or obstructing &« main
track.

* % *

40, CLEARING TRAIN TIME: The time of eall
traing must be cleared no less than ten (10} min.
utes. if the line-up indicates regular train is running
Iate, tha later time will be used. Only train lccation
time issued by train dispatchor can be used in claar-
ing trains except, when authorized by tha train
dispatcher, the focation of specified trains may be
determined by direct communication with such
trains.

in figuring the time of snv train between sta-
tions the maximum suthorized speed for that train
wilt be used and computed according to the follow-
ing chart:
SPEED, DISTANCE, TIME CHART

SPIED MPH
— »n » [ 4 444 = [ "
Dutonce

Mgy M0 Mo b Win i NOn H Mae He Stia He s Hr W M M
10 024 01y O 013 H12 010 010 OO
14 01 O D22 018 DB o4 D18 oOU
0 48 035 030 02w O PN X 01

L2100 047 O 033 030 03 038 019
0 1392 o 04 O40 O 012 0¥ 0]
3 $-34 100 062 0456 042 0 0I5 026
[T} 1-36 10 100 083 O 04) 040 030
48 148 117 DY 100 004 049 OAL G4
[T} 200 1% 14 106 100 D34 O30 O
BS 212 134 122 113 106 Y00 088 041
&0 224 14 VIO v 192 105 100 048
&5 23 189 137 396 V48 10 108 049
0 248 200 d4b 133 4 w18 190 O8]
i) 300 08 1492 140 .30 p Dy il 193 oW
L 12 ¥ 0 146 1M 31 1 1-00
L4 324 2% 207 183 142 13T v 104
[ Y 30 24 2% 100 M8 A2 ] 1-30 107
" 340 247 237 206 1B v4) 138 142
100 00 261 230 213 100 r40  t4D b I8

NOTE Uoe neat -mallel muleegt whern CalGulating Lime

Enamivia. I B mdes, vor B& Mo

*x %

43, UNABLE TO OBTAIN LINE-UP: When un-
able to obtain a line-up due t¢ failure in communi-
cations of no communication is available, on-track
equipment may occupy and move on main track
clearing ragular trains not less than ten {10) min-
utes. Protection must be provided against all other
trains where a clear view is not afforded for a
sufficient distence to permit removal of on-track
equipment without hazard.

4 * *

83. ROAD CROSSINGS: in spproaching and
passing over road crossings, on-track equipment
must be handled in the failowing manner:

{1) Approach crossing under complete control.
(2) Stop if necessary.

¥ ¥ L]

75. MAIN TRACK SWITCHES: Msin track hand
throw switches must not be opened except for
heavily locaded on-track equipment, and then only
under the supervision of the employe in charge who

will be held responsible for restoring switch to
normal position.

L




85. FLAGGING EQUIPMENT: The foreman or
operator of on-track equipment or off-track equip-
ment must see that each machine and vehicle is
provided with an adequate supply of torpedoes,
fusees and other flagging equipment to provide
proper protection as prescribod by the rules,

Flagman's signals:

Day Signals—A red flag, not less than ten torpe-
does and six red fusees,

Night Signals—A white light, not jass than ten
torpedoes and six red tusees,

LI !

104(A). POSITION OF SWITCHES: Employes
handiing switches and derails must see they are
properly lined for route to be used. lg must be seen
that points fit properly and thst indication of tar-
get or lamp, if so equipped, corresponds with posi-
tion of switch. After iocking e switch or derail, the
lock must be tested to know it is secured.

104(8). MAIN TRACK SWITCHES: The nor-
mal position of a main track switch is for main
track movement and it must be left lined and lock-
ed in that position except when changed for the
immediate movement.

On main track switches so equipped, 'the target
will show red when lined in other than its normat
position.

¥ % #

538. INSPECTION OF TRAINS: Employes must
observe trains closely snd if anything unusual or
defective is noted such as a hot journal, brakes
aticking, dragging brake rigging, sliding wheels,
indications of fire, lading shifted over side or end
of car, protruding objects swinging car doar or any
other dangerous condition, they must make every
effort to call the attention of the crew on the train
to such conditions. If tain is moving, stop signal
must be given. Train dispatcher nust be notified
at once if unable to stop train,

When practicable, and the number of employes
witl permit, inspection of passing trains should be
made frum both sides of the train, but keeping
clear of other tracks upon which train or other
movements may be made.

Trackside warning detectors do not relieve em-
ployes from making inspections required by rules.

* * *

908, PROTECTION: Occupied outfit cars and
rn-track equipment, when set out, shouild be pro-
te ed by a train order or by spiking the switch
of track involved,

T
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455. PROTECTION BY TRACK BULLETIN:
During the timz and within the limits stated in
track bulletin Form B, trains and engines must
move at restricted speed and stop short of men
or machines fouling track or a red flag placed to
the right of the track unless verbally instructed
otherwise as prescribed below or entire train has
passed 8 green flag or has cleared the limits.

The engineer must attempt to contact employe
in charge by radio sufficiently in advance to avoid
delay, advising his location and specifying track,

In granting verbs! authority, the following words
will be used:

“Foraman {name|
using track bulletin No. _
betwean MP

(of Gang No.____)

lineNo, ...
and MP. on
Subdivision."’

{a} To authorize train or engine to pass a red
fisg, or enter timits, without stopping, the
following wili be added:

" {train) may pass red flag located
at MP {or enter limits) without
stopping.”’

Train or onging may pass red flag, or enter limits,
without stopping, continuing to mova at restricted
speed and raust stop short of men or equipment
fouling track,

(b} To authorize a train or engine to proceed at
a speed greater than restricted speed, tie
foliowing will be added:

" {train) may proceed through the
limits at e MPH {Or 2% ‘'maximum
authorized speed’).”
Train may proceed through the limits st the
prescribed speed unless otherwise restricted,

{c} To require train or engine to move at a
speed less than restricted speed, the fol
lowing will be added:

R\ £ 111); proceed at restricted speed
but not exceeding MPH {adding if
necessary ‘until reaching MP____._....")."

Train must not exceed the prescribed speed and
must be prepared to stop short of men or equip
ment fouling the track or a red flag to the right of
the track.

These instructions must be repeated by the engi:
neer and ‘‘OK' received from empioye giving them
before they are acted upon.

When the word STOP is written in the Stop
column, train or engine must not enter the limits
until verbal authority is received from employe in
charge as prescribed by example (2) above,

Yeilow flags must be displayed as prescribed
by Rule 10.

b ]
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EXCERPTS FROM
BURLINGTON NORTHERN RAILROAD
CHICAGOC REGION
CHICAGO, GALESBURG AND NEBRASKA DIVISIONS
TIMETABLE NO. 6
SUNDAY, OCTOBER 26, 1986

AND

BURLINGTON NORTHERN RAILROAD COMPANY
SAFETY RULES AND GENERAL RULES
FORM 15001 8/31

* # % 18, Federal R
““11-;' m::!:oad Admin(stration Presvmption of Tmpair.

13, Rules of the Maintensnce of Way—Rulee cliznges and “Under Federa! Rajlroad Administration (FRA) safety ragula ,
sdditione~ you may be required to provide a urine sample aftar e: l!n aocl:lj:r?:c
and tgh of ai any time the Company reasonably suspects that
Rule G-change 1o read: 2 &% under the Influence of, or lmpaited by, drugs while on duty.
‘ use of its sensitivity, the urine test may mwmlher or not you
Employes ?tw !:?'t r;m r;‘l" %uliy. pot:fotm utr:l“. oruu&t)u Co$ ‘h\t'; uudf:;ﬁ .n tf.nm wlltl'l-.in tlllu rocent past (in a rare case, up to
10 with A cono: conten r than 0. Toe ore ected).
mgc ﬁl:;h ited from the use, possession g:.!:ll of alcoholig” bever. v smplelaco ) A a general matter. the test

ages while on duty ur on Company property. cannot distingulsh batween recent use off the job and current impair-
Employes must not report lor duty, perform servics, or enter Com. ment. Howevar, the Federal ragulstions ¢ that if only the urine
pany property under the influence of illegal controlled substances test is evailable, & positive finding on that test will lulpport a pre.
and are prohibited from their use. possession or sale whils on duty or sumption that you were impaited at the time the sample was taken.

on Company property. For purposes of this ruls, any employs testing " . ' o
positive for & controlr subgunce (or its metabolite) in &o{r urine is };",‘,"idc:f ﬁ&@&%ﬁ'ﬁ?ﬁm’: 8&':"1 ,‘;ﬁ;ﬁhbn{p?:ﬁﬂﬂa g’
presumed (o be under the influence of such drugs. KBe blood test wil Provide information pertinent to current impair-
Employes must not report for duty or perform service under the ment. Regardiess of the outcome of the blood test, if you provide o
{nfluence or impaired by prescription drugs, medications or other blood sample there will be no prnumﬁtnon of impairment from 2
subatances that may in any way adversely affect their aiertnoss, coor- positive urine test.” [See last paragraph for BN's policy.]

dination, reaction, response ot safety. “If you have used any drug off the job (other than a medication that
Exmplor cpcaingCorapay ahice s an s re bt sothls 1 cteted Ity 1 The i iy G, Sy B i your
rle. rized use of any drug in the prior sixty days, you can expect that the
urine !?“ will be negative; and you may not wish Lo provide 4 biood
sample,

“You are not required to dprow’de & blood sample st any time, except in
¥ % » the case of certain accidents and incidents subject to Federal post-
accident testing requirements (49 CFR Part 219, Subpart C}.

“A complete colgy of the Federa! regulations ia available for your
review at sach Division Superintendent’s office.”

Rule 865-—change to read: _ Burlington Northern rules are more restrictive than fedsral regula-
Employts munst not report for duty, perform service, or anter Com- ticna regarding impsirment to the extent that being on Company
pany vropert’{wlth % blood r'cohol content greater than 0.00 parcent roperty under the influence of iliegs) controlled substances is pro-
and are prohibited from the us:, possession or sale of alcoholic bever. fibhed. It is not BN's policy 10 measure degree of lmpairment. 1f o
agss while on duty or on Company pruperty. urine tast indicates the presence of illegal controlled substances or
Employss must not report for duty, perform service, or snter Com. their roetabolites, that emplog:e is presumed 1o be under the influ
pany property under influence of Ilegal controlled subatances ence of such druge and may be subject to disciplinary action under
and are prohibited from their use, possension or sale while on duty or Rule G of the General Code of Og"fl!lnilkulﬂ ot &0 Rulﬁ of the
or; Company property. For purposes of this rule, any employe testing Maintenance of Wm Rule 565 of Safety Rules and General Rules or
positive for a controlled substance {or ita metabolite) in their urine is other appropriste rules that govern the conduct of employees.
presumed Lo be under the influence of druge.

Employes must not report for duty or perform eervize under the

Inﬂgenyo?or impalied B‘y) pmcru)l}cn d?. i, medications or other

substances that may in any way adversely afTect thels alerthess, coor-

dination, reaction, response or safety.

Eﬁplwu operating Company vehicles a1 any time are subjoct to this
..

13, 3:;:1_;_ Rules und Genwral Rules-Rulss changes and addl-

¥ % ¥
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BURUNG"’ON SAFETY POLICY
NORTHERNMN Safety ir sssential for efficient transportation, Man-
RA“.ROAD sgerisl concern for accident prevention shall manifest

itself throughout our coinpany, To this objective, the
mansgement of the company is dedicated.

The paticy of Burlington Northern is to provide an
stticient, safe transportstion service, with personst
safety ot an sbsotute requiremaent in all activities,

NOTICE

The Safety rules snd instructions contained herein

' govern all employees of Burlington Northern Railroad
l ‘/ Cornpany and its employees of the railroads opersted
+ by it. They take etfect August 1, 1861 superseding

Safety Rules Form 1600% that took effect March 1,

. 1973.
R U I E s Employess in any situation not provided herein
4 shall act as directed by the supervisor; or, if not direct-

ly supervised, act as their own best judgment dictates,
AND however, such judgment should supplement the rules
and never deviate therefrom. i1 should be noted, these
GENFRAL RULES rules apply to employses of all crafts when in aroas
coverad by specific rules.

Assistance and guidance 1o new employees s
earnestly solicited so that they may acquire pwoper
sifety habits. Suggestions for the advancemant of
satety in any branch of the service is salicited,

W. F. Thompson
Senior Vice President, Oparstions

Approved: |. C, Ethington
Executive Vice President

» + ¥

B85. Ths use of clcaholic baversges, intoxicants,
narcotics, maerijusna or ather controlled substances
by empioyees subject to duty, or their pomufon or
Jsa while on duty or on Company property, is pro-
hibited.
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RULE CHANGE, GENERAL ORDER,
AND NOTICES

BN RULE G RULE CHANGE

MAY | 7185
Overland Park, Xensas 171583

January 19, 1987 AT
LECISLETIVE DI

Files: 100580, 122140, 112380

Messrs. D.E. Baker 1 Tierney T.). Matthews
T.R. Hackney W.E. Greenwood T.V.Mears
R.S. Howery E. W.Burke W. A. Thompson
W. W. Francis J.R.Galassi H.P.Burton
E. H. Harrison E. L. Bauer

SUBJECT: Rule G

Piease arrange to have the necessary instructions or supefintendent’s general orders
and noticesissued with the following rule change.

"EHective February 1, 1987, Rule G in the Genera! Code of Operating Rules and
Rules of the Maintenance of Way, Rule 565 in the Safety Rules And General Rules as
modified in curzent timetable, and Rule 19 of the Intermodal/Automobile Facility

Safetv Rules and General Rulesis changed to read:

The use of alcoholic beverages, intoxicants, narcotics, marijuana of other
controlled substances by employes subject to duty, or their possession of use
while on duty or on Company property, is prohibited.

Employes must not report for duty under the irnfluence of any alcoholic
beverage, intoxicant, narcotic, marijuana or other controlled substance, or
medication, including those prescribed by a doctor, that may in any way
adversely alfect their alertness, coardination, reaction, response of safety.”

viith this rule change and the “subject to duty” provision reestablished, it is
imperative that this provision be thoroughly reviewed in all operating and
maintenance of way rules classes,

Those pages in BN's Supervisor's Handbook of FRA Regulations and BN Poli;r and
Frocedures Concerning the Control of DRUG and ALCOHOL USE in Railroad
Opetations vy [ be revised and forwarded in the near future.

A

RL % cillonarn

T
uhanan

c¢. D.R.Wood W.A. Hatton J.B.Dagnon )] Button IE/I.A Voelker

D.W.Fish  A.D Bengtson A.L Lindsey  B.C. Bidwell M. Welander
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GENERAL ORDERNO. 15

DIVISION | SUADIVISHON
GALESBURG ALL

i OATE
 January 30, 1987

Effective February 1, 1987, Rule G 1n the General Code of Operating Rules
and Rules of the Maintenance of Way, Rule 565 in the Safety Rules and
Generatl Rules as modified 1n Current timetable, and Rule 1-9 of the
Intermodal/Automebile Facllity Safety Rules and General Rules s changed to
read:

The use of slcoholtc Beverages, Intoxicants, narcotics, marijvans or
other controlled substancas by employes subject to duty, or thelr
possession or use while on duty or on Company property, s
prohibited.

Employes must not report for duty uncer the tnfluence of

any aicoholtc baverage, intoxicant, narcotic, marijuama or
other controlled substance, or medication, 1ncludin¥ those
prescribed by a doctor, that may in any wiy adversely affect
their alertness, coordination, reaction, response or safety.

0144111

GENERA, SUPEAINTE
A : NOENT

POSTRO BY

L

PO 14881 444

TIME AND CA TR




APPENDIX G
NOTICE NO. 15

MOTICE MO, SUBBIVISION [ DIvISION BATE
I 15 ALt GALESBURG January 30, 1987

———

. ry ¥, 1987, Rule G In the General Code of Qparatin -
gﬂ::t;rti:b;::n{mme o;' Na{. Rule 565 1n the Safnt{ Rules and aenms Rules
as wodified in current timetable, and Rulfe -9 of the Intermodal/Automobile
Fuciiity Safety Rules and Ganerad Rules 13 changed to read:

use of alcoholic heverages, intoxicants, marcotics, marijuana or other
Igztroned substances by emplayes subject to duty or thelr possession or
yse while on duty or on Company property, is prohibited.

must not report for duty under the influence of any alcoholic
E’.'fl?’.":f intoxicmt.pmrcotlc. marijuana or other controlied substance,
or medication, Including those prescrided b{ 3 doctor, that may in any way
adversely affect thetr alertness, coordination, reaction, responte or

safety.

014519

NOTICE m.“ SUPERINTENDENT J. B. EVANS

POSTED BY TINE AND OATE
rore 15442 4-y2 '




APPENDIX G
NOTICE NO. 5

MOTICE NO. SUBDIVISTON DIVISION OATE
ALL GALESBURG January 1, 1987

T

FEDERAL RAILROAD ALMINISTRATION PRESUMPTION OF IMPAIRMENT NOTICE

Under Federal Ratliroas Administration (FRA) safety regulations, you
may be required to provide & urine sample after certain accidents and
incidents or at any time the Company reasonably suspects that you are
under the Influence of, or impaired by, Orugs while on duty. Because
of 1¢s sensitivity, the urine test may reveal vhether or not you have
vsed certasn drugs within the recent past (in a rare cass,” up to gixty
days before tho sample 13 collected). As & genera! matter, the test
cannot distinguish betweesn recent use off the job and current impair-
ment. However, the Federal regulations provide that if only the urine
test 13 avaflable, 2 positive finding on that test will support a
presumption that you were impaired at the time the sample was taken.

"You can avold this presumption of fmpairment by demanding to provide
a4 blood sample at the same time the urine sample 13 collacted. The
blood test will provide 1nformation partinent to current impatrment.
Regardless of the outcome of the dlood test, if you provide a blood
sample, there will be no presumption of impairment from a positive
urine test. (See tast paragraph for BN's policy.)

1f you have usad an{ldru off the job (other than a medication that
Yy

ou possessed tawfully) 1n the prior sixty days, it may be in your
nterest to provide a blood sample. If you have not mxde unauthorized
use of any drug in the prior siuly days, you can expett that tha urine
test will be negative; and you may not wish to provide a blood sample.

You are not required to provide a Blood sample at any time, except in
the case of certain accidents and incidents subject to Federal post-
accident testing requirements (49 CFR Part 219, Sudpart C).

A complete capy of the Federal regulations 1s available for your
reviev at each Division Superi/.tendent’'s office.*

Burlington Northern rules ard wmorg restrictive than federal regula-
tions regarding impatrment to the extent that being on Company

property under the influence of 11legal controlied substances s
prohibited. It ts not BN's policy to seasura degree of impairmont.

If & uring test Yndicates the presence of 111egal controlled substancas
or their metabolites, that omployee 1s presumed to be under the
influsnce of such drugs and may be subject to disctplinary action under
Rule G of the Consolidated Coda of Oporating Rules or the Rules of the
Maintenance of Way Department, Rule 885 of Safety Rules and General
Rules or othar appropriste rules that govern the conduct of daployess.

R R Ty T I ey

SUPERINTEMDENT J. 8. EVAXS
TINE AND OATE
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PULSE ELECTRONICS, INC.
ENGINEERING STANDARD PROCEDURE
TO ESTABLISH STOPPING DISTANCE

- SR SRR SRR AP SR SR SR AP AN SN AR A A

ENGINEERING STANDARD

M Y LN S U SN SN S S A, Prgp—
DUSCRIPTID APPAOYED
Procedure ta Establish Btopping Distance

T 3 AR JAPN AN »
A

DAYE (SSVED
May 30, 1980

Peu e R | A A S SN SO ST L S AT AN NN S
o  Kud "expanded” view of chart segmant.
Estadlish point where deceleration started and mark it "P".

T REVISED

Draw a vertical dine from point "P* (o the § M.P.H. base line.

Drew & slanted lne from point “P* to the 0 M.P.H. base line. IMPORTANT:
In @rawing This line make sure that there Is approximeately the same arca between

the danted line and the speed trace o the right and Jaft of the slanted line.
(see areas A) and A? below).

Compute the stopping distance In fuet with the following formuls:

Stopping distance s P X D X 44 P=Specd at *P" In M.P.H.
opping ' T Ueet) D=Chartl distance in inches {or em.) ®
T=Chatt distance In Inches {or em.) ¢

Note: A ruler gradusted in 110 facilitates the eomputaticns.
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PULSE m:eumlei,-lna.- - - - MM -

ExAMPLE:
P50 MPA
D » 0.42 Inches .07 em))
T% 0.4% Inches (LI eml)

Stopping Distance & 30 X .41 X 44

g X}
ULs
Stooping Distance s 2083 feet, P L

Sisstienies, ioe.
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By using the Puise Electronics, inc.'s Engineering Standard Procedure to Establish Stopping
Distance, the approximate stopping distance for train 6 was calculated:

P = 60 MPH
D = 0.22 inches
T = 0.48 inches

Stopping Distance = 60 X 0.22 X 44
0.48

Stopping Distance = 1,210 feet
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FEDERAL RAILROAD ADMINISTRATION RESPONSE TO
SAFETY RECOMMENDATION R-87-23

Us Department Oltice of the Admumstiata 400 Sevenik 5' 5w
oA Tonsportation Washinglon O C 2otuy

Federal Rolirood

Adiminisiration APR 2 0 |988

The Honorable James Burnete, Jr.
Chairman

National Transportation Safety Board
800 Independence Ave., S.W,
Washington, D.C. 20594

Dear Mr, Chairnan:

I write to update the Board on recent FRA activities relative to
design improvements in locomotive conirol compartments, 1 know
that the Board shares a strong interest in these issues, as
evidenced by its recommendation R-87-23.

FR. has focused on the issues of locomotive cab design and crash
survivability three times over the past 15 years,

In 1972, the initial FRA study ~- “Human Factors Survey of
Locomotive Cabs" -- focused on the human factor element in cab
design, including construction of cah interiors, des.gn of
controls and displays, stmospheric conditions and train
vigilance, As a result of these efforts, the AAR mechanical
division produced a Manual of Standards governing "clean cab"”
items, Most of these standards became effective for new road ar
suitch locomotives ordered after March }, 1975,

In 1982, FRA concluded a second study, "Analvsis of Locomotive
Cabs," which focused on the crashworthiness of in-~service
locomotives and design applications for new locomotives ¢t
protect ovcupants from serious or fatal injuries during
collisions, That study recommended a scries ol design
improvements, including installation of collision/roll posts,
shelf coupiers and anti-climbers to mitigate car override, and
secondatry impact protection, such as safety glass and em2rgency
exits. The Canadian National has incorporated the most
important aspects of these recommendations in its GM-EMD
locomotive design, but they have yet to achieve universal
acceptance,

In 1984, FRA decided to place increased emphasis on cabd
environment issues, That decision was based pavrtially on site
inspections of accidents occuring in 1983-1984, and on a
recognition that both American locomotive manufactuvers --
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GM-EMD and General Electric ~-- would be considering major design
modifications to their products in the late 1980°8. It has been
our objective to promote an agreement pbetween the two
manufacturers to include a series of design improvements in the
cabs of their new basic models,

The first step in that process involved assessing the issues
raised in accident and on site investigations, and determin:ng
where design concepts existed that might address those issues.
Bill Loftus, FRA Executive Director, assumed control of that
project. Initially, FRA dealt directly with the carriers and
manufacturers in acquiring this information, and assessing the
various proposals., We came to recognize, however, that the Ad
Hoc Locomotve Control Compartment Committee (LCCC) was a better
vehicle, because of the diversity of interests represented on
the committee, as well as its preexisting focus on control cab
issues., TFRA has focused its resources on vitalizing the LCCC,
and it has become the focal point for both industry and FRA
efforts,

1 realize that the Board is familiar with the committee‘s
activities from its own involvement, and it would serve no
purpose to detail here the numerous actions undertaken under its
aegis over the past threc years, It is worth noting, however,
that the committee (and the FRA) have evaluated_ pumerous
proposals for design improvements, and proposed a list of
specific areas in which near term improvements may be
achievable. A copy of that list is attached to this letter as
Exhibit A, These items have been discussed with both American
manufacturers, and FRA is absorbing the cost of contracting for
a carrier survey to assess the impact and technical feasibilicy
of the proposed changes. The purpose is to bridge the gap
between the current consensus on desirable design changes and
actual manufacturing specifications, The resulting design will
be incorporated in a mock up "model cab" to be constructed by
the manufacturers in conjunction with the LCCC,

While that effort has been progressing, FRA has initiated
independent research on several areas important to the redesign
effort, efforts where adeguate research data is unlikely to be
available {rom other sources,

Finally, 1 continue to be of the view that & formal safety
inquiry would be a useful tool in focusing industry attention op
the issue of crash survivability, It would aiso provide a forum
for those not yet involved in the LCCC deliberations to share
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their views with FRA officials. We had originally irtended to
conduct such an inquiry in 1987, but as you know, the encrmous
time commitments required by the Chase, Maryland accident
investigation and follow-up activities (including the ATC
rulemaking) forced us to alter our regulatnry scuedule in
several respects., Because the locomotive cab inquiry was not a
prerequisite to continued progress in the LCCC effort, we
elected to defer it to the current fiscal year., We have
tentatively scheduled hearings for the September~October 1988
time block, and 1 expect to finalize that schedule in the near
future. We will inform the Bosrd when the date and location of
the hearing are set, and would of course welcome Board
participation. We will also keep you apprised of any material
developments in the interim,

Yours very truly,

-

‘.f

John H., Riley
Admiristrator

Attachment 3 Exhibit A
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Windows

1. Size, location, and material
2. Defrosting

St 1T G LA AT e P o B g e L S o o AT R

Cab Size

1. Square feel required
¢. Wlde body--increased seating

Lighting, Heating, and Ventilation

1. Spot and floor lighting; lighting controls
2. Underfloor heating

3, Fresh air injection

4. Filtered air

Rearrangement of Control Stand Devices

1.  Ergonomic principles for iayout
2. Larger gauges for visibility
5

. lLocation of auvxiliary devices, i.e., end of train,
ATCS devices, radio equipment

Insntation

1. Trnerooscd noise insulation
2 Heduced heat transfer

bnvironment Conniderations

—— T

A

! fadnch Lrayve and beveorage holder

2. Clothens valat

k Toilet facility and localion
gefrigeration and hot plate application
Modarn interior surface {intshes

Seating

S ]

1. Location and number

2, Sly:ias

Jommunicatlons

A s

1. Location of gpeedometer
2. Cal speakers
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