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" The National Transportatlon Safety Board determines that the probable cause
of the Wiggins accident was the engineer and other head-end erewmembers of Extra 6714
West falling asleep and failing to comply with restrictive signal aspects. Contributing to
the failure of the engineer and fireman was their consumption of alecohol and fatigue
resulting from their voluntary lack of sleep during their off-duty time, aggravated by
irregular work/rest cyeles,

The National Transportation Safety Board determines that the probable cause of the
Newcastle aceident was the failure of the engineer and head brakeman of Extra 7843 East
to operate their train in compliance with restrictive signal aspects because they were
asleep or, in the case of the engineer, otherwise impaired. Contributing to their failure
was the use of marijuana by the engineer, as well as the fatigue of the engineer and head
brakeman due to their voluntary lack of sleep and unpredictable worklng hours.

Contributing to both aceidents were (1) the conductors' failure in both instances to

protect their trains in compliance with operating rules 34 and 804(B); and (2) Burlington
Northern's failure to supervise properly its train operations.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

RAILROAD ACCIDENT REPORT

Adopted: April 1, 1985

HEAD-ON COLLISION OF
BURLINGTON NORTHERN RAILROAD FREIGHT TRAINS
EXTRA 6714 WEST AND EXTRA 7820 EAST
WIGGINS, COLORADO
APRIL 13, 1984

AND

REAR~-END COLLISION OF
BURLINGTON NORTHERN RAILROAD FREIGHT TRAINS
EXTRA 7843 EAST AND EXTRA ATSF 8112 EAST
NEAR NEWCASTLE, WYOMING
APRIL 22, 1984

SYNOPSIS

About 3:58 a.m., mountain standard time, on April 13, 1984, Burlington Northern
Railroad Company freight trains Extra 6714 West and Exira 7820 East collided head-on on
the single main track about 1,027 feet west of the west turnout of the passing track at
Wiggins, Colorado. Seven locomotive units derailed and were destroyed in the collision
and burning diesel fuel was released from ruptured fuel tanks; 40 cars derailed, 26 of
which were destroyed. Five train crewmembers were killed and two were injured. Tolal
damage was estimated to be $3,891,428.

About 4:56 a.m, mountain standard iime, on April 22, 1984, eastbound Burlington
Northern freight train Extra 7843 East struck the rear of Burlington Northern freight
train Extra ATSF 8112 East on the main track at Pedro passing siding near Newcastle,
Wyoming. During the collision and subsequent derailment sequence several cars of freight
train Extra 5533 East, which were standing unattended in the Pedro passing track, were
also struck and derailed. As a result, 5 loecomotives units, a caboose, and 21 cars derailed.
The locomotive units, caboose, and 13 cars were either destroyed or heavily damaged.
Two train crewmembers were killed, and two were injured. Total damage was estimated
to be $1,358,993.

The National Transportation Safety Board determines that the probable cause of the
Wiggins accident was the engineer and other head-end crewmembers of Extra 6714 West
falling asleep and failing to comply with restrictive signal aspeets. Contributing to the
failure of the engineer and fireman was their consumption of aleohol and fatigue resulting
from their voluntary lack of sleep during their off-duty time, aggravated by irregular
work/rest cycles.

The National Transportation Safety Board determines that the probable cause of the
Newcastle accident was the failure of the engineer and head brakeman of Extra 7843 East
to operate their train in compliance with restrictive signal aspects because they were
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asleep or, in the case of the engineer, otherwise impaired. Contributing to their failure
was the use of marijuana by the engineer, as well as the fatigue of the engineer and head
brakeman due to their voluntary lack of sleep and unpredictable working hours.

Contributing to both accidents were (1) the conductors' failure in both instances to
protect their trains in compliance with operating rules 34 and 804(B); and (2} Burlington
Northern's failure to supervise properly its train operations.

INVESTIGATIONS

The Wiggins Accident

Burlington Northern {BN) eastbound freight train Exfra 7820 East (Train 100),
consisting of 5 locomotive units, 77 cars, and a caboose, departed Denver, Colorado, for
Akron about 2:23 a.m., April 13, 1984. The engineer, fireman, and the head brakeman
were on the lead locomotive unit, the conductor and rear brakeman were on the caboose,
and an off-duty BN train dispatcher was riding as an authorized passenger on the second
locomotive unit. The fireman, who was a promoted and fully qualified engineer, was
operating the train from the time it Ieft Denver. About 1 hour after the train left
Denver, crewmembers on the locomotive noticed sparking along the side of the train and
stopped to investigate the source. The head-end of the train came to a stop between
mileposts (MP) 483 and 484, about 4 1/2 miles west of the passing track at Wiggins,
Colorado. The head brakeman went back to investigate the source of the sparking and
found that the 13th head car had a loose tie-down chain and the 24th head car had loose
metal banding which had been dragging and causing the sparks.

Once the head brakeman was back on the locomotive, the train resumed eastbound
movement. The crew understood that they were to take the passing track at Wiggins to
meet a westbound BN freight train. During the stop to correct the dragging material, the
dispateher had contacted the conductor of Extra 7820 East and confirmed this meet.

Westbound BN freight train Extra 6714 West (train No. 163), consisting of 5
locomotive units, 72 cars, and a caboose, departed from Akron for Denver about
2:55 a.m., on April 13, The engineer, fireman, and head brakeman were located on the
locomotive; it was not possible to determine the exact location of each of these men or
whieh of them was operating the train. The conductor and rear brakeman were located in
the caboose.

Before Exira 6714 West reached Brush, Colorado, 23 miles west of Akron and
25 miles east of Wiggins, the engineer used his radio to talk with his conduector and the
dispatcher. There was no further radic communication from the locomotive; the last
radio message emanating from the train and recorded on the dispatcher's communications
tape before the accident was, "We just got a highball both sides, Number 163," which was
made by the conduetor after his caboose passed the locomotive of an eastbound train
standing in the passing track at Bijou, about 10 miles east of Wiggins. There was no
response to this eall. Also recorded on the tape were two subsequent transmissions,
"Hello, head-end Number 163," both of which were apparently made after the accident
occurred.

About 2 1/2 miles west of Bijou, and about 8 miles east of Wiggins, Extra 6714 West
passed a wayside defective equipment indieator which alerts crews to defective
equipment in their trains by means of intermittent radio signals. A speecial instruction in
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the timetable required enginemen to notify crewmembers in the caboose when their train
was approaching such a detector. (See appendix C.) Although the conductor and rear
prakeman stated that the detector's radio signals were fully audible, the enginemen did
not notify them as required. The conductor made no attempt to contact anyone on the
locomotive following this failure.

The crewmembers on the locomotive of Exira 7820 East saw the eastward approach
signal for Wiggins, at MP 481,44, displaying a yellow "approach" aspect. This was the
signal they expected since they understood that they were to take the passing track at
Wiggins to meet a westbound train. At a point 2 miles west of the west turnout to the
passing track, Extra 7820 East entered a 3.7-mile-long stretch of straight track which
extended to & point just beyond the east end of the passing track. The eastbound home
signal at the west end of Wiggins displayed a red over lunar white "restricting" aspect,
which permitted the train to proceed beyond the signal and into the passing track at
restricted speed. 1/ As their train continued to proceed toward the turnout, the
erewmembers saw the headlight of the oncoming westbound train move through a curve
approaching the east end of the passing traek. Although it is customary for enginemen to
dim the locomotive's headlight when approaching an opposing train, the westbound train's
headlight was never dimmed. When the home signal ahead changed from red over lunar to
red over red, the "stop" aspect, the crewmembers on the locomotive of the eastbound
realized that the westbound had passed the west turnout and that a head-on collision was
imminent. The engineer and head brakeman evacuated the unit before the trains collided
at a point 1,027 feet west of the turnout. When the trains collided, about 3:58 a.m., Extra
7820 East was moving at a speed of 15 mph; Extra 6714 West was traveling about 55 mph.
According to the engineer of the eastbound train, the locomotive units of the westbound
train were running under power when the collision occurred. (See figure 1.) At the time
of the accident, it was dark and clear with no atmospherie restriction to visibility, and the
temperature was about 38°F.

Injuries to Persons

The engineer, fireman, and head brakeman of Extra 6714 West, as well as the
fireman and a dispatcher riding on Extra 7820 East, were killed in the collision. The
engineer and head brakeman of Extra 7820 East were injured as they evacuated their
locomotive before the collision.

Extra 7820 East Extra 6714 West Total
Fatal 2 3 5
Nonfatal 2 0 2
None 2 g 4
Total 6 5 11

1/ Restricted speed was defined by BN as permitting a train to, "Proceed prepared to
stop short of train, engine, obstruection, or switch not properly lined, looking out for
broken rail or anything that may require the speed of a train or engine to be reduced, but
not exceeding 20 mph." (See appendix C.)
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Figure 1.-~Aerial view facing west at Wiggins, Colorado.
The BN main track is at the right and is oceupied by the rear portion of
Extra 6714 West. The collision site and primary derailment area are
in the distanee, beyond the edge of the town.
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Train Information

Extra 7820 East consisted of 5 locomotive units, 59 loaded cars, 18 empty cars, and
a caboose. The train had a trailing weight of 4,504 tons, a nominal length of 6,701 feet,
and was authorized a maximum speed of 50 mph. Exira 6714 West consisted of
5 loeomotive units, 59 loaded cars, 13 empty cars, and a caboose. The train's trailing
weight was 5,251 tons, its nominal length was 5,945 feet, and its maximum authorized
speed was 60 mph. The caboose was a standard BN type with a cupola, the sides of which
were flush with the car sides.

The locomotive units on both {rains were the 6-axle type, and the lead units were
General Motors Model SD40-2 with a low-profile, short hood forward. Both lead units had
Barco speed indicator/recorders, rotating amber beacon lights mounted on top of the cab
roof, dual sealed-beam headlights, and overspeed controls set around 76 mph. Neither
lead unit was equipped with foot-pedal type deadman controls, alerter device, or any
other type of automatie backup safety control device.

The lead units and ecabooses of both trains were equipped with permanently mounted
radios set to BN channels 1 and 2. All were operable except the radio in the lead unit of
Extra 7820 East would operate only on channel 2, and the radio in the cupola of the
caboose of Extra 6714 West would not transmit effectively; a second radio set in the
caboose, located at the conductor's desk, would transmit and receive effectively on both
channels. The erew of Extra 7820 East and an on-duty trainmaster at Denver were aware
that only channel 2 was available on its lead unit when the train left Denver. The
eastbound crew also had a portable radio which transmitted and received on channel 1, but
it was located in the caboose. Without a funetional channel 1, the frequency used in road
train communications, the train erewmembers on the lead unit of Extra 7820 East could
not monitor radio transmissions between the dispatcher, other trains, and the rear of their
own train. They could and did, however, communicate with the rear of their train on
channel 2.

Damage

All five locomotive units of Extra 6714 West and the two leading locomotive units of
Extra 7820 East derailed and were destroyed by the impact of the eollision and subsequent
fire whieh resulted from the diesel oil released from the ruptured fuel tanks. The lead
units of both trains were totally demolished, with only their main frames remaining
intact. (See figure 2.) Forty ears were derailed -- 37 in the westbound train and 3 in the
eastbound. All were damaged to some extent, and 26 of Extra 6714 West's cars were
beyond repair.

About 436 feet of track was destroyed, and there was minor damage to signal and
communications wires. The power switeh at the west end of the Wiggins passing track
was damaged extensively as a result of having been run through by Extra 6714 West while
it was aligned for the passing track.

Damage was estimated as follows:

Train Equipment and Lading $3,850,928
Track and Expense of Clearing Wreckage 38,500
Signal and Communications 2,000

Total $3,891,428



Figure 2.—View of the wreckage of Extra 6714 West and Extra 7820 East facing
southwest. The rearmost units of Extra 7820 East that remained upright and in line
with the main track are at the upper right corner of the photo.
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Crewmember Information

Each of the crews consisted of an engineer, a qualified engineer working as a
fireman, a conduetor, a rear brakeman, and a head brakeman. All were qualified under
gN rules without restrictions. Except for the head brakeman of Extra 7820 East, who was
working off the Denver trainmen’s exira board, all the train erewmembers were regularly
assigned to the Denver-Akron freight pool. Denver was the home terminal for all the
crewmembers. (See appendix B.)

A dispatcher headquartered at MeCook, Nebraska, was riding the second locomotive
unit of Extra 7820 East. He was making a routine familiarization trip over his assigned
territory (MeCook to Denver). Such familiarization trips were a requisite of the
dispateher's duties.

Extra 6714 West's crew had reported for duty at Akron about 2:55 a.m., April 13,
and had been on duty continuously for about 1 hour at the time of the accident. Prior to
reporting for duty, the erewmembers had been off duty for 10 hours 25 minutes following
their being transported ("deadheaded"} by highway vehicle from Denver. 2/ Typically, the
trip takes 2 to 3 hours.

The conductor and rear brakeman had last worked in actual train service on
April 11, and had been off duty 16 hours 35 minutes before being deadheaded on April 12.
The engineer, fireman, and head brakeman were last used in train service on April 10;
they had been off duty continuously for 25 hours 10 minutes, 58 hours 39 minutes, and
50 hours 20 minutes, respectively, before being transported on April 12. 3/

Hours worked by Extra 6714 West crewmembers
during 75-hour period before
reporting for duty on April 13, 1984. 1/

Time in actual "Deadhead"
train service travel time Total
(hrs) (mins)  (hrs) {mins) (hrs) {mins)
Engineer 7 10 4 20 11 30
Fireman 3 20 2 10 5 30
Head Brakeman 6 40 2 10 8 50
Conduector 16 25 8 40 23 50
Rear Brakeman 16 25 6 40 23 5

1/ (See appendix D for details).

2/ "Deadheading" is the term for the practice of moving train erewmembers from one
.Ioeation to another without having them perform their normal duties in the proecess. This
is done by train or highway vehicle. While en route they are considered to be on duty and
in pay status. (See appendix G.)

3/ The engineer had been deadheaded from Akron to Denver on April 11, which accounts
for the shorter period of time he was continuously off duty.
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After arriving at Akron at 4:25 p.m., on April 12, the erew of Extra 6714 West wasg
transported to a motel where each man was assigned a room. The motel rooms were made
available to BN crews through contract to the BN and housed only BN employees,
including train crewmembers out of Denver, Colorado, and MeCook, Nebraska, between
runs. The motel provided van transportation between the motel and the BN station where
the crews went on and came off duty. BN crews relaxed and socialized in the motel's
game room.

After checking into the motel, the conductor and engineer played poker in the game
room until about 7:15 p.m. The conductor was then picked up by a friend who took him to
Fort Morgan, Colorado, about 35 miles west of Akron. He returned to the motel about
11:30 p.m., watched television and napped in his room until the motel proprietor notified
him at 1:45 a.m. that he was to report for duty at 2:55 a.m.

The engineer played a game of pool in the game room after the poker game broke
up, and then went to supper with the fireman about 7:30 p.m. About an hour later, the
i{wo men went to a bar in Akron where they played pool and drank beer for about 2 hours.
According to the proprietor of the bar, they each drank two 12-ounce botlles of beer
while in his establishment. Between 10:30 p.m. and 1:45 a.m., the engineer and fireman
went to another bar in Akron, where they socialized with some loeal residents, played
pool, and drank beer. The woman tending the bar told Safely Board investigators that she
served four or five beers to each man.

About 1:40 a.m., the motel proprietor ealled the bar, had the engineer called to the
telephone, and informed him he was to report for duty at 2:55 a.m. During this
conversation, the engineer told the motel proprietor that the fireman was with him. The
motel proprietor testified that he called the bar because he had called the rooms of the
two men and when neither call was answered, he called the bar, because the engineer had
telephoned him about 10:30 p.m from a place with "loud musie in the background." He had
assumed that the engineer was at the bar. Employees of a restaurant next Lo the motel
stated that the engineer and fireman came in about 2 a.m. and had breakfast; they said
that the two men appeared to have been drinking. According to the motel proprietor,
motel maids who tended the rooms the morning of April 13 found that the beds in the
rooms of the engineer and the fireman had not been slept in or otherwise showed any
evidence of use.

The activities of the head brakeman on the night of April 12-13 could not be
determined. However, he was in his room and answered the telephone when the motel
proprietor called about 1:40 a.m. to inform him that he was to go on duty at 2:55 a.m.
According to the proprietor, the head brakeman did not look well, and he stated that he
did not feel well when he came into the motel lobby after being called to go to work.
Moreover, the head brakeman complained that he had not slept well because of the noise
coming from his econductor's room.

The rear brakeman had watched the poker game for 30 to 45 minutes before going to
his room, where he laid down, without sleeping, until about 7 p.m. He then returned to
the game room in time to see the poker game break up. Thereafter, he visited a friend,
returned to his room about 10 p.m., and slept until about 1:40 a.m, when called by the
motel proprietor.
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The motel proprietor stated that the engineer and fireman returned to the motel
between 2 a.m. and 2:30 a.m. At that time, he said he detected the odor of aleohol on the
engineer and noticed that he was "visibly affected." The engineer's . . . speech seemed a
little slower than usual, like his tongue was a little bit heavy," aeccording to the
proprietor. Also according to the proprietor, after going to his room, the engineer
peturned to the motel lobby smelling as though he had used mouthwash. Later, the
proprietor asked the fireman if he was going to run the train, since the engineer "seemed
4 little bit high." The fireman, who appeared to the proprietor to be "normal," replied in
the negative and said that the engineer would run the train. About 2:45 a.m, the
proprietor drove the five crewmembers to the BN station. By this time, he said, the
engineer's speech seemed "very normal.” According to the proprietor, the crewmembers
of Extra 6714 West were "very pleasant people to work with," and had never caused any
problems at his motel.

The surviving crewmembers of Ex{ra 6714 West were discharged by the BN following
the Wiggins accident. The rear brakeman had no prior record of being formally diseiplined
for violations. However, 2 days before the accident, he had been verbally censured by the
trainmaster for failing to inspect a switeh properly. The conductor had been suspended
for a 15-day period in 1983, in connection with a yard derailment, and he had been
reprimanded twice for failing to be available for work assignments. He was described by
his superiors as intelligent, talkative, and likeable, but they also considered him to be
reluetant to assume responsibility. About 2 weeks before the accident, he had been
verbally reprimanded in this regard by the trainmaster and the road foreman of engines.

All three erewmembers on the head end of Extra 6714 West had been fired by BN at
one time or another before the aceident, but had been reinstated on the basis of
leniency. 4/ In 1982, the engineer was dismissed for nullifying the deadman eontrol of his
locomotive and for reading material uprelated to his work while on duty. He was
reinstated 3 months later. Later in 1982, the engineer had been suspended for 45 days
after having violated train order rules; in 1983, he was also suspended for 5 days for
failure to report for his assignment.

According to members of his family, the engineer was in good health and was not
under treatment for any physical disorder. A close friend of the engineer related that he
had complained of stress on the job, the irregularity of his working hours, and the lack of
recreational facilities at Akron, which he said forced the BN's employees to drink. Some
of the engineer's coworkers deseribed him as a "partier” and "drinker," and stated they had
seen him intoxicated while on duty in the past. Several questioned his proficieney as a
road engineer and his knowledge of the railroad. The trainmaster described the engineer
as a congenial complainer.

The fireman had been fired in 1980, after being assigned to a erew whose train had
pa.ssed a stop signal. He had not been operating the train at the time, and he was
reinstated on a leniency basis in less than 3 months. Other than this incident, his record

4/ BN used dismissal for rules violations as a "management educational tool" and about 85
to 90 percent of fired employees were reinstated on a leniency basis as a matter of BN
policy. Rule G violators could be reinstated after 6 months providied they had
successfully completed a preseribed rehabilitation program.
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was ¢lear of reprimands and diseiplinary actions. The fireman's supervisors and coworkers
considered him to be amiable, relaxed, professmnal and responsible. The road foreman of
engines had ridden with him twice during the 2 months preceding the accident, and
thought him to be a proficient engineer.

The head brakeman had been fired {wice -~ once in 1979, for being & member of a
erew whose train had passed a stop signal without stopping, and once in 1982, after he was
found asleep on duty. He was reinstated through the BN's policy of leniency both times, in
the most recent, instance after 5 months. In 1982, the head brakeman was $uspended for
5 days after his train was handled 1mproperly In both 1982 and 1984, he had to take BN's
biennial rules examinations twice in order to pass them. Witnesses stated the head
brakeman thought the diseipline he had received was unfair since ‘he was not responsible
for running thé trains involved. Several coworkers deseribed him as a "sleeper;" one
stated that he often slept on duty and was difficult to arouse from sleep. The head
brakeman's supervisors considered him to be amiable, but slow to aceept responsibility.

Method of Operation

The accident occurred on the BN's Colorado Division main line between MeCook,
Nebraska, and the 31st Street Yard at Denver, Colorado, a distance of 253 miles. Akron,
Colorado, a crew change and layover point, is about 143 miles west of MeCook and
110 miles east of 31st Street Yard. Trains are operated over the single main track by
wayside automatie block signals. Between Akron and Denver, there are 14 passing iracks,
or sidings, spaced 5 to 10 miles apart. These range in length from 4,000 to 8,000 feet.
The passing track at Wiggins was 7,291 feet long; the next eastward passing track, Bijou,
was about 10 miles to the east and was 7,925 feet long. (See figure 3.)

Operations are conducteéd through the use of a Centralized Trafflc Control (CTC)
system . which is controlled by a dispatcher at McCook. . Both Wiggins and Bijou were
eontrolled passmg tracks under the CTC system and were equipped with remotely
controlled switéhes at their turnouts. The home sighals for the control points were the
single-aspect searchlight-type with rotating eolor dises. The intermediate block signals
between control points were the approach- lighted, three-aspect-color-11ght type. Both
intermediate and home 31gnals were mounted on a high mast; the main track home SIgnals
at both ends of Wiggins passing track being located on the right hand side of the track in
the direction of the movement thay governed. The approach signal west of Wiggins,
intermediate signal No. 4816, was also located on the right hand side for an eastbound
train. However, 1ntermed1ate signal No. 4749, the westbound approach signal for the east
end of V\;lggms, wds located on the left hand, or south side, of the main track. (See
figure 4

The dispatcher at MeCook monitored the movement of trains as they reached and
passed control points. These control pomts were represented by lights on the panel board
of his CTC console. Through the ‘use of the power switches at the control points, the
dispateher reimotely establisted thé routes to be used by trains at the control points.
Once the route was established, the governing signals were automatically locked in.

with the route at the west end of W1gg1ns establlshed for Extra 7820 East to take
the dnvergmg route into the’ passing’ track ‘the signals governing the train would have
displayed the following aspects:
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Intermediate Signal 4816 {Milepost 481.44)

Aspect Name Indication
Yellow Approach Proceed prepared {o stop

before any part of train
or engine passes the next
signal. Trains exceeding
35 mph must immediately
reduce 1o that speed.

Eastbound Home Signal 54R (Milepost 479.30)

Aspect Name Indication
Red over Restricting Proceed at restricted speed

Lunar White

With the route for Extra 7820 East thus established, the signals governing the
movement of westbound train Extra 6714 West as it approached the west end of Wiggins
would have displayed the following aspects:

Intermediate Signal 4749

(Milepost 474.91)

Aspect Name Indication
Yellow Approach Proceed prepared to stop

Westbound Home Signal 58L

before any part of train
or engine passes the next
signal. Trains exceeding
35 mph must immediately
reduce to that speed.

(Milepost 477.76)

Aspect Name Indieation
Yellow Approach Proceed prepared io stop
over Red before any part of train

Westbound Home Signal 54L

or engine passes the next

signal. Trains exceeding

35 mph must immediately
reduce to that speed.

(Milepost 479.21)

Aspeect Name Indication
Red Stop Stop before any part of train

or engine passes the signal.
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BN operating rule G prohibits the use of aleoholic beverages, intoxieants, narcoties,
marijuana, or other controlled substances by employees who are "subject to duty,” or their
use or possession while on duty. (See appendix C.) BN operating rules 34 and 804(B)
require train erewmembers to communicate with the operator of their train should he fail
to stop or reduce the speed of the train as indicated by signal aspects. If the
communijcation does not bring about the required action, crewmembers are obliged to use
the emergency brake valve to stop the train. According to BN's Colorado Division
superintendent and the trainmaster in charge of train operations between Akron and
Denver, the rules apply to erewmembers in the caboose as well as those on the head end
of the train. According to the trainmaster, this interpretation was stressed during the
rules examinations conducted on the division in July 1983. Although the road foreman of
engines also interpreted the rules as applying to crewmembers in the caboose, he did not
recall hearing this interpretation given in rules examinations. The conductor of Extra
7820 East stated that he probably would not take any action even if he was aware that his
engineer had failed to comply with an "approach" signal aspect. One of his brakeman
stated that he had never heard an interpretation of Rule 34 given during a rules
examination. The other brakeman gave a similar response and stated that he was not
". . . going to run the head end from the rear end."

According to the conductor of Extra 7820 East, he required the head end to
communicate all restrietive signal aspects to the rear end. The conductor of Extra 6714
West stated that this was the customary practice on the division. However, he also stated
that he did not receive such communication as his train approached Wiggins. The
conductor and rear brakeman of Extira 6714 West stated that they were unable to see the
signal aspects approaching the accident location before the head end of their train passed
them.

Medieal and Pathological Information

Following the accident, the conductor and rear brakeman of Exira 6714 West
submitted to blood tests which were found to be negative for aleohol and drugs.
Postmortem examination of blood and tissue samples from the engineer, fireman, and
head brakeman were made at the Forensic Toxicology Research Unit of the Federal
Aviation Administration (FAA). A specimen of clotted blood obtained from the engineer's
body revealed the presence of aleohol, but the sample was not sufficient to yield a
quantitative analysis. No evidence of acidie, neutral, or basic drugs, or of carbon
monoxide was detected.

Analyses of blood and urine samples obtained from the fireman yielded alcohol
levels of .056 percent in the blood and .091 percent in the urine. There was no evidence
of neutral, acidie, or basic drugs, and no evidence of carbon monoxide in the blood. A
culture of the fireman's blood produced a moderate growth of E. Coli and .061 percent
ethyl aleohol after 24 hours incubation.

Toxicological analysis of blood samples from the head brakeman revealed no
evidence of blood aleohol. Less than 1 percent saturation of carbon monoxide was found
with a hemoglobin eoncentration of 14 grams. (See appendix E.)

Toxicological analysis of blood samples taken from the crewmembers of Extra 7820
East were negative for blood aleohol, and revealed no evidence of neutral, acidie, or basic
drugs, as well as carbon monoxide.
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Survival Aspects

The engineer and head brakeman of Extra 7820 East received minor injuries as a
result of jumping from the lead locomotive unit to avoid the collision. The other surviving
train ecrewmembers of the two trains were uninjured.

The foree of the collision caused the lead locomotive units to be overridden; the
carbodies of both were separated from the main frames and demolished. The bodies of
the four train ecrewmembers and the dispatcher riding on Extra 7820 East were apparently
ejected from the locomotive units during the collision sequence. The bodies of the
engineer and fireman of Extra 6714 West were found about 20 feet apart to the north of
the main track at or near the point of collision. The bodies of the other men were found
south of the main track near the point of collision. These were located 20 to 30 feet
apart with the head brakeman of Extra 6714 West farthest to the east, the fireman of
Extra 7820 East in the middle, and the dispateher farthest to the west. (See figure 4.)

Tests and Research

Extra 6714 West had originated at Chicago, Illinois, where it received an initial
terminal air brake test in compliance with BN air brake rules and Federal Railroad
Administration (FRA) regulations. En route, the train also had received the required
1,000-mile air brake test at Galesburg, Iilincis, and an intermediate air brake test
following a change of its locomotive units at Lincoln, Nebraska. As far as could be
determined during the investigation, these tests did not reveal any defects in the train's
air brake system.

Following the accident, the brake equipment of both trains was tested and found to
funetion properly. One of the undamaged cars in Extra 6714 West's train was found to
have brake cylinder piston travel of 10 3/4 inches--1/4 inch greater than the maximum
allowed under FRA regulations for initial terminal air brake testing. The main track east
of the point of collision was inspected and found free of sand or other evidence that would
indicate that Extra 6714 West was in emergency braking just before the collision.
Damage to the switch at the west end of Wiggins passing track indicated that a westbound
train had run through it while it was aligned to the passing track.

Barco speed recorder tapes were recovered from locomotive units of both trains.
The tape from Extra 6714 West indicated that speed was maintained at 55 mph to the
point of collision. The speed recorder that yielded the tape was calibrated after the
accident and found to record actual speed between 40 and 60 mph. A tape from an
Extra 7820 East unit indicated that the speed of that train was maintained at 15 mph to
the collision point. Calibration of the recorder revealed that recorder speed was 1 mph
greater than actual speed between 10 and 30 mph.

All of the signals and associated systems were inspected and tested on April 14,
1984. The inspections and tests were made by BN signal supervisors and maintainers in
the presence of qualified FRA inspectors. The relays and circuitry were found to be free
of defects, and all signals displayed the proper aspects during the tests. The investigation
also determined that the interlocking at the west end of Wiggins passing track received
the required annual test on April 11, 1984, during which no defects were discovered in the
system.



~-16-

On May 16, 1984, a Safety Board investigator and an FRA operating practices
supervisor conducted a test from the caboose of a westhound BN freight train to
determine whether the aspects of signals 4749, 58L, and 54L could be seen from that
location before the head end of the train passed them. For the purposes of the test, the
dispatcher aligned the switch at the west end of Wiggins passing track to the passing track
so that the three westbound signals would display the same aspeects as had been displayed
for Exira 6714 West., The test train was 6,217 feet long, or about 72 feet longer than
Extra 6714 West. The test was performed at night; visibility was restricted by rain
occasionally mixed with snow. Although the test train's eaboose had a modified cupola
extending beyond the car sides, the sight test was made using only the forward cupola
window on the right, or north side, which was the same as that of the caboose of
Extra 6714 West. Speed of the test train approaching Wiggins was 35 mph, in conformity
with signal aspects displayed. At this speed, the yellow "approach" aspeet of Signal 4749
eould be seen for about 1 1/2 minutes; the yellow over red "approach" aspect of Signal 58L
was clearly visible, although track curvature and the lights of an interstate highway
interchange behind the signal obscured visibility for a time; and the red "stop" aspect
displayed by Signal 541, was clearly visible after the rear of the train entered straight
track at the east end of Wiggins passing track. Throughout the test, the view through the
forward window was distorted by raindrops on the glass face.

Other Information

Akron, Colorado, has long been a division point on the BN's Chieago-Denver
mainline. As such, it was the away-from-home layover terminal for the traincrew
working out of Denver and MeCook, Nebraska. Until March 1, 1983, BN maintained a
dormitory for its crews at Akron. Dubbed the "doghouse" by employees, the dormitory
had some recreational facilities and was staffed by BN employees. Frequently, there
were as many as 35 train ecrewmembers laying over at Akron, and since this was in excess
of the dormitory's capacity, the overflow was accommodated at a hotel, next door to the
BN's station and dormitory.

Akron had g small business distriet, a library, a golf course, a shooting range, and a
small airport. The only theater in town was closed. There were four public lounges or
restaurants, including the one next to the station motel, that served liquor, wine, and beer
by the drink. These stayed open as late as 2 a.m., and had recreational devices such as
billiard tables and video games. There was also a private club that served drinks, and
there were two carry-out package stores that sold intoxicants by the bottle. The carryout
stores were open all day and closed at 10 p.m.

Akron's old high school gymnasium was regularly open to the public for the playing
of basketball and volleyball. In summer, there was an active softball league. Other
seasonal outdoor activities included tennis and gardening. Because of the irregularity of
their work, the railroad men found it impractical to participate in scheduled team sports
in the town. However, a few of them played basketball in the gym, and some had gardens
they tended in summer. The engineer of Extra 7820 East testified that he ocecasionally
rented an airplane at the airport, and one of the motel proprietors stated that the head
brakeman of Extra 6714 West had attended church services in Akron.

The three larger-sized towns nearest to Akron were Brush (22 miles), Fort Morgan
(32 miles), and Sterling (34 miles). (See figure 3.) With a population of more than 10,000,
Sterling was the largest of these and it offered the most extensive recreational
opportunities. This city was also a BN division point; here BN continued to operate a



-17-

dormitory with recreational facilities for its crews. As many as 15 BN frain
erewmembers {including the fireman of Extra 6714 West) kept automobiles or pickup
trucks at Akron in order to get around Akron and to travel to Sterling and the other
nearby cities.

When BN closed its Akron dormitory, it began housing its traincrews at the motel
which had been built by private businessmen for that express purpose. The motel was
operated for the exclusive use of BN employees, and BN guaranteed the daily occupancy
of 35 room units. The motel agreed to transport the BN traincrews to and from the
station and to eall the crews to report for duty. This enabled the BN to abolish ihe crew
caller job at the station, as well as the employees’ jobs at the dormitory.

The proprietors of the motel posted a list of house rules, among which was the
prohibition of the use of alecoholic beverages on the premises, and a rule stating that
unbecoming conduct could result in permanent ejection from the motel. The employees
protested the house rules to their union representatives. According to the senior
proprietor, they wanted to be allowed to drink beer in their rooms. Responding to
pressure from a union representative, the trainmaster in charge of the Denver-Akron
traincrews wanted the motel to drop all the rules. Ultimately, the "unbecoming eonduet"
rule was dropped at the insistence of the trainmaster, but the ™no alecholic beverages"
rule remained in force.

The Newcastle Accident

This accident involved three eastbound Burlington Northern (BN) unit coal trains
which originated at or near Gillette, Wyoming, and were en route to Edgemont, South
Dakota. The first of these trains, Extra 5533 East, consisted of 5 locomotive units, 93
cars, and a caboose, and had departed from the Rawhide Coal Mine, north of Gillette,
about 1 a.m. on Aprii 22, 1984. The train had proceeded 7i.1 miles to Pedro, 7.3 miles
west of Newcastle, Wyoming, where it was routed into the passing track. There the train
was left unattended when its four erewmembers boarded the locomotive units of following
train Extra ATSF 8112 East.

Extra ATSF 8112 East, consisting of 5 locomotive units, 111 cars, and & caboose, had
departed Gillette at 1:15 a.m. The train had proceeded 69.2 miles to Pedro Siding where
it had stopped to pick up the erew of Extra 5533 East. As soon as the crew boarded, the
train resumed eastward movement. The engineer was operating the train from the lead
locomotive unit, which was also oceupied by the head bragkeman. The conduetor and rear
brakeman were in the caboose. The crewmembers of Extra 5533 East were riding in the
second and third locomotive units.

Extra 7843 East, consisting of 5 locomotive units, 115 cars, and a caboose, had
departed from the Eagle Butte Coal Mine, north of Gillette, about 1:50 a.m. and followed
Extras 5533 and ATSF 8112 East. The train hed traveled 73.9 miles to Pedro and was
moving east on the single main track. (See figure 5.} The engineer was operating the
irain from the lead locomotive unit. The head brakeman was also on the lead unit, and
the conductor and rear brakeman were in the eaboose.

Between 4:00 a.m. and 4:58 a.m., on April 22, 1984, there were nine freight trains in
the 29-mile section between Thornton, Wyoming, and the Pedro passing track near
Newecastle. Exiras 5533, ATSF 8112, and 7843 East, preceded by yet another eastbound
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coal train, were being moved past five westbound freight trains in this section. (See
figures 6 and 7.) Four of the westbounds waited in the passing tracks at Thornton and
Upton for the eastbounds to pass; the fifth was advanced to Osage where it was routed
into the passing track. This delayed Extra 5533 East which had to stop and wait for about
10 minutes for the westbound to arrive and clear into the passing track at Osage. In the
process, the distances between the three eastbound trains were shortened eonsiderably.
Extra ATST 8112 East reached the west end of Osage about 5 1/2 minutes after the
preceding eastbound had cleared the east end of the passing track and was now running
about 9 minutes ahead of Extra 7843 East.

Since it was doubtful that the crew of Extra 5533 Fast would be able to reach its
destination of Edgemont before the expiration of maximum allowable duty time under the
Hours of Service Aet, 5/ the dispatcher routed the train into the passing track at Pedro
and instructed Extra ATSF 8112 East by radio o stop there and pick up the erewmembers.
Exira 5533 East cleared the main track at the west end of Pedro about 4:39, and
approximately 8 minutes later, the locomotive of the following train stopped on the main
track opposite its caboose. After the conductor and rear brakeman had boarded its
locomotive, Extra ATSF 8112 East pulled east to the locomotive of the train in the
passing lrack and picked up its engineer and head brakeman. In the process, the caboose
of Extra ATSF 8112 East cleared the turnout at the west end of Pedro passing track about
4:53.

The engineer of Exira 7843 East stated that he was aware that there were eastbound
trains moving ahead of his train and that after leaving Upton, he encountered only
restrietive signals -- yellow "approach" and flashing yellow "approach medium" aspects,
both requiring reduction of speed to 35 mph. Before reaching Osage, the engineer heard
radio transmissions between the crewmembers of the eastbound trains ahead conecerning
the picking up of the Extra 5533 East crew at Pedro. In the 10 miles preceding the
interlocking at East Osage, Extra 7843 East was operated at speeds ranging between 15
and 32 mph. The engineer recalled seeing the signal at West Osage displaying a flashing
yellow aspect, the westbound train standing in the Osage passing track, and a member of
that train's crew in position on the ground to inspeet his train. After that, he said, he
must have "nodded off." He was unable to recall seeing the signal at East Osage or the
two intermediate signals between East Osage and the Pedro passing track. The head
brakeman recalled passing the westbound train at Osage, but he could not recall seeing
the sighals at West Osage or East Osage, or the intermediate signals east of East Osage.

The conductor of Extra 7843 East stated that under normal conditions he expected
slack run-in al the caboose of an eastbound coal train when the caboose was about
one~-half mile west of a 3-mile, 0.80-percent grade known as Y.T. Hill. This, he said,
resulted from the engineer's initiating dynamic braking to control speed after the train
started down the grade. 8/ Shortly after the slack run-in, the conductor said, he would
expect the train brakes to apply.

5/ 49 CFR, Part 228, Appendix A.

6/  Dynamic braking is initiated by reversing the field of the locomotive's traction
motors, thereby changing them into generators and thus causing the retardation of the
locomotive wheels. This form of braking is independent of the train and locomotive air
brake systems. Retarding the locomotive units when the train is free-rolling with the
slack siretehed will usually result in slack run-in throughout the f{rain. Hence, initiation
of dynamie braking is often readily apparent to those in the caboose who often know
where to anticipate it and to brace themselves against slack run-in.
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FIGURE 6
TRAIN MOVEMENTS BETWEEN MOORCROFT AND NEWCASTLE, WYOMING
3146 TO 6156 A.M., APRIL 22, 1984

(Times Shown Indicate When Front and Rear Ends of Trains Passed Signals*)

Extra Extra Extra Extra Extra Extra Extra Extra Extra
LOCATION 6371 5533 8112 7843 7226 5002 7811 7825 5128
East i East East East | West West West West West
Moorcroft 43134332 | 4:48:39) 5:06:11
(MP 569.0 4:31:46 | 4:443159] 5:03:00
Kara G314:26|4126:23 | 4:41:40| 4:48:06
(MP 562.0) i 42:31:4314521:37 | 413333 4:44:38
Thornton 3:54:06) 4304:47|42:12:20 43223334 4:34:30
(MP 556.3) 3:57:39| 4:02:14(4:09:08 4:20:50] 4:31:44
f f )
Milepost 55241 4:04227 4:14:43| 4:25:55
4:08:09 4:10:25] 4:22:37
Milepost 351.6 3367319 4105154 4213308 ) 4124450
3:51:13| 4:09:08 4321136
—_
West Upton 3351233 4:09:26
(MP 550.2) 3:54322) 4:12:01
Upton 3:55:39( 4312456 4
(MP 548.1) 31583251 4315:38
East Upton 3:47:59] 3:57:38| 4114142
(MP 547.2) 3:51435| 4:00:49( 4:18:02
West Osage 4:08:07| 4:34:49] 4:44:57 5:01:24
(MP 535,8) \ 4:12:00] 4335351 | 4:48:56 43:58:17
East Osage 3146256 | 43243397 4136128 4349:14 43120350
(MP 534,1) 3:50:15 | 4:29:13| 4:39:16] 4351152 4;17:21
West Pedro 3:57:56 | 4:35:49| 4:46331) 4:55:51 4311320
(MP 528.9) 4303:50 | 4:38:57) 4:53:08 4:09:07
East Pedro 4106150 4:03:30
(MP 527.3) 4310205 4:00:10
West Newcastle {|4:163539 33154422
(MP 519,3) 4319116 3352129

* From Signal Computer Printout
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Extra 7843 East began accelerating from a speed of about 21 mph in the vieinity of
MP 536, approaching West Osage interlocking. The engineer had the locomotive running
in full throttle. The train passed through the East Osage interlocking (MP 534.1) at an
average speed of 26.4 ‘'mph. About 1.3 miles east of East Osage interlocKing, the train
began to descend Y.T. Hill, and by the time the locomotive had reached the vicinity of MP
530.4, slightly more than 3 1/2 miles east of East Osage, the train was moving at a speed
of about 65 mph (See fi figure 7 )

The tram‘s rapid acceleratlon going down Y.T. Hill alerted the ¢onductor, and he
began calling the éngineer on the radio. This awoke the engineer who saw the speed
indicator registering a speed of "60 to 62" mph. The engineer stated that he responded at
MP 530.3 or 530.4 by sucecessively making a full service application of the train brakes,
reducing the throttle t¢ idle and simultaneously changing to dynamic braking, and putting
the train brakes in emergency. According to the engineer, he changed from power to
dynamiec braking oul of habit, and he deseribed the time between the full service and the
emergency application as "just a pause."” He acknowledged that he had apparently fallen
asleep and had already: passed the approach signal for the west end of the Pedro passing
track when he awoke and began takmg action.

The sound of" the initial air brake apphcatlon ‘aroused the head brakeman who
recallied seeing the engmeer standing up in what he described as a state of panic. The
engineer asked the brakeman if he had seen the last signal, and after receiving a negative
response he stated that they were going about 60 miles per hour, "too fast to get stopped
for the next signal." It was then that he placed the brakes in emergency, according to the
head brakeman. About 30 seconds later, the "stop" aspect displayed by signal 528.9, the
home signal at the west end of Pedro, came into view. The engineer then twice shouted
over the radio, "Get off your wayecar." 7/ He stated that he also sounded the whistle
repeatedly, although the head brakeman - could not remember his domg this. When the
locomotive had reached a point about 500 feet west of Slgnal 528.9, the engineer and head
brakeman jumped to the ground. Aeccording to the engmeer, the train;was moving about
40 mph at the time.

As Extra 7843 East approached the west end of the Pedro passing track, Extra
ATSF 8112 East began to ‘resume eastward movement on the: main track. The
crewmembers on the:locomotive of the train recalied hearing a single garbled radio
transmission of which they reealled understanding only the word "wdycar," and they were
unaware of the overtaking train.: Their conduetor and rear brakeman apparently did not
hear the warning and remained on the caboose. Extra 7843 East was moving at about
35 mph when it struck’ the caboose at about 4:56 a.m. The locatlon was MP 528.5, about
2 251 feet east of Slg'nal 928.9. S

v

At ‘the time of the aceident it was dawn and clear with no atmospherlc restrietion to
vigibilily. The temperature was about 35°F.

Injuries to Persons

Injuries _ Extra 5533 East  Extra ATSF 8112 East Extra '2;843 -‘East Totals
Fatal - 0 2 0 2
Nonfatal 0 ] 2 2
None 4 2 2, 8
Totals 4 4 4 12

7/ Another term for caboose.
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Train Information

At the time of the accident, Extra 7843 East consisted of three General Motors
Model SD40-2 six-axle locomotive unit and two General Electrie Model C-30-7 six-axle
loecomotive units, 115 loaded coal hopper cars, and a Union Pacific bay-window-type
eaboose. The train had a trailing weight of 14, 656 tons, a nominal length of 6,137 feet,
and was restrieted to a maximum authorized speed of 45 mph. Extra ATSF 8112 East
consisted of 5 locomotive units, 110 loaded coal hopper cars, 1 empty car, and a BN
cupola-type caboose. The train's trailing weight was 14,138 tons. Exira 5533 East
consisted of 5 locomotive units, 93 loaded coal cars, and a ¢caboose.

The lead locomotive unit of Extra 7843 East had the low-profile short hood forward
and was equipped with a functioning Chicago Pneumatic tape-type speed
indieator/recorder, a rotating amber beacon light mounted on top of the cab roof, a dual
sealed~beam headlight, and overspeed control set at about 69.5 mph. The unit was not
equipped with a foot-pedal type deadman control, an alerter device, nor any other type of
automatic backup safety control device.

The lead locomotive units and cabooses of Extra 7843 East and Extra ATSF 8112
East were equipped with permanently mounted radios operable on BN channels 1 and 2.
The cabooses of both Extra ATSF 8112 East and Extra 5533 East were standard BN
cupola-type cabooses equipped with electrically powered red marker lights mounted on
the rear platforms. These lights and the radios drew their power from batteries which
were charged when the cars were moving by belt-driven alternators. The battery on the
caboose of Extra ATSF 8112 East would not hold a charge and the radio funetioned only
when the caboose was in motion. 8/ The engineer of Extra 7843 East stated that his
headlight illuminated both eabooses and that he saw the red marker light on the caboose
in the passing track. He said he saw no light on the caboose on the main track before he
jumped from his train.

Damage

All five locomotive units and six of the ears of Extra 7843 East derailed in the
eollision; the locomotive units and 5 of the 6 cars were damaged heavily. The caboose of
Extra ATSF 8112 East was destroyed as were 7 of the 12 coal ears in the train that were
derailed as a result of the collision impact. During the collision/derailment sequence, the
three rear cars of Exira 5533 East's train standing on the passing track were struck and
derailed. These ears received moderate to heavy damage as a result. About 720 feet of
track was destroyed.

Damage was estimated as follows:

Train Equipment $1,216,250
Train Lading 70,743
Track and Signals 18,000
Expense of Clearing Wreckage 54,000

Total $1,358,993

8/ According to the engineer of Extra ATSF 8112 East, he was told at Gillette that the
caboose radio only worked intermittently. When he attempted to make the required
end-to-end radio check while the train was standing at Gillette, he received no response
from the caboose.
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Crewmember Information

Each of the.crews of the trains:involved consisted of:an .engineer, a conductor, a
head brakeman, and a rear brakeman; all were qualified -under BN rules without
restrictions. Edgemont, South Dakota, was the home terminal for all the crewmembers.
(See appendix B.)

The crews of Extras 5533 and ATSF ;8112 East had.reported for duty at Gillette,
Wyoming, at 5:25 p.m., and 10:30 p.m., respectively, on April 21. Their respective prior
off-duty periods at Gillette were 16 hours, and 16 hours 45 minutes.. At the time of the
accident, the crew of Extra 5533 East had been on duty continuously for 11 hours 33
minutes; the crew of Extra ATSF 8112 East, 6 hours 26 minutes. ‘

The en_gineer_-, conduetor, and head brakeman of Extra 7843 East were .regularly
assigned to the Edgemont~-Gillette freight pool.  The rear brakeman was assigned to the
brakemen's extra board at Edgemont. - The crew: had reported for duty at Gillette at
11:00 p.m, April 21, and had been on continuous duty for 5 hours 56 minutes when the
accident occurred. Pmor to reporting at Gillette, the ecrewmembers had been off duty for
9 hours :35 minutes. ., They had previously taken a train from Edgemont to Gillette, and in
the process, had been on duty from .2:20 a.m. to 1:25 p.m. on April 21. The following is
their work/rest history during the 72 hours preceding the accident, as: traced backward
from 4:56 a.m., April 22 (see appendix D for details):

 Engineer Conductor .. . Rear Brakeman - Head Brakeman
Hrs. Mins. Hrs. Mins.. Hrs. Mins,;  Hrs. Mins.

5 56 ON 5 5 ON 5 56 ON 5 56 ON
9 35 OFF 9 35 OFF 9 35 OFF 9 35 OFF
11 15 ON 11 15 ON 11 15 ON 11 15 ON
16 50 OFF 16 50 OFF 11 0 OFF 10 10 OFF
3. 05 ON 9 300N - 9 - 550N 8 15 ON
25 19 OFF 18 54 OFF .. 9. . 30 OFF . 11 15 OFF

- 11- 590N : 8 0 ON
\ 2 . 40 OFF 6 34 OFF
Totals 20 16 ON 26 41 ON 39 5 ON . 34 26 ON.

51 44 OFF 45 19 OEF -32 . 55 OFF. 37 . 34 .0OFF

After going off duty at 1:25 p.m., on April 21, the crewmembers who were to later
man Extra 7843 East were assigned rooms in the sleeping/rest facilities BN maintained for
its traincrews at Gillette. According to the engineer, he visited a friend and played golf
during the afternoon. He said that about 7:00 p.m. he went to bed in his room and slept
until he was awakened at about 11:05 p.m. and was told by his conductor that they had
been called to duty. He had not eaten. He said he waited until. 7:00 p.m. to retire
because he expected he and his crew would not stand for duty until they had been at
Gillette for 15 to 16 hours. The engineer based this estimate on the approximately
16 crews which were available for duty ahead of his, and his.calculation that about one
crew. would be used per hour. He also. stated there was no .other means at Gillette for the
traincrews to obtain accurate information as to when they could ‘expect to be called to
duty.



25

Other than the 4 hours bed rest at Gillette, the engineer's only bed rest during the
48 hours preceding the aceident was about 2 1/2 hours at his home during the night of
April 20-21. He described himself as being, "a little tired" when he reported for duty
shortly after 11:00 p.m. on April 21.

The engineer said he smoked a pack of cigarettes daily and drank an occasional beer.
He also deseribed himself as having been a marijuana user for 4 or 5 years, and that he
smoked marijuana about once a week. He further stated that he had smoked one
marijuana cigarette at Gillette about 2:00 p.m., April 21. He refused to state whether or
not he had smoked marijuana between that time and the time of the aceident, or after the
accident, as well as whether he had marijuana in his possession while he was on duty on
Extra 7843 East. 9/

The head brakeman stated that he, too, believed he would be in Gillette for about
16 hours and for this reason stayed up throughout the afternoon and early evening. He
related that he watehed television at the BN dormitory where he was lodged until about
9:30 p.m., occasionally dozing off in his chair. After being told by a trainman of another
erew that his erew had been called, he went to bed. He said he was awakened by his
conduetor at 11:05. Like Lhe engineer, he had nothing to eat before being taken to his
train. While at home during the night of April 20-21, the head brakeman slept in bed
about 3 to 3 1/2 hours. This, and what he got at Gillette, was the only bed rest he had
during the 51 hours preceding the acecident. He deseribed himself as "extremely tired. ..
extremely exhausted," after going on duty as a erewmember of Extra 7843 East.

The eonduetor stated that he went to bed in his room at Gillette about 2:00 p.m.,
and slept until he was called at 9:30 p.m. Before leaving Gillette, he drank two cups of
coffee, but apparently had nothing to eat. The rear brakeman stayed up at Gillette until
about 5:30 p.m. and slept in his room from that time to 9:30 p.m., when he was called to
duty at 11:00 p.m. Before going to his room, the rear brakeman ate dinner at a restaurant
and then went to a tavern where he drank two beers. He also said that after being called,
he drank two cups of coffee. Both the eonductor and rear brakeman indicated they were
heavy coffee drinkers. The rear brakeman stated he had tried smoking marijuana, "about
3 years ago," but was not a user of the drug at the time of the accident.

The engineer of Extra 7843 East had been dismissed on January 25, 1983, for his
"failure to take necessary action,” to stop a train he was assigned to as fireman before it
passed a "stop" signal. He was reinstated on a leniency basis as an engineer on July 25,
1983. The conductor had been suspended for 10 days in 1976 for his responsibility in a
switching accident, and for 5 days in 1982 for improperly claiming overtime. The rear
brakeman had been held out of service on April 10, 1084, after failing to pass BN's
biennual rules examination. He was restored to service on April 17, 1984, upon passing
reexamination. The head brakeman's service record indicated that he had been suspended
for 5 days in 1982, for missing a eall to report to duty. (See appendix B.)

Method of Operation

The aceident occurred on BN's Alliance Division main line extending from Ravenna,
Nebraska, to Gillette, Wyoming, a distance of 469 miles. The portion between Edgemont,
South Dakota, and Gillette, is 121.1 miles long. This line reportedly carries the highest
annual line-haul tonnage carried over any single-track railroad line in the United States,

9/ Throughout his lestimony at the Safety Board's public hearing, the engineer selectively
invoked the Fifth Amendment when questioned concerning his use and possession of
marijuana. He had counsel present during his testimony.



~26-

and probably the world. 10/ Its tonnage; cons:stmg mostly of unit coal trains from
Wyoming, was expected to exeeed 120 million gross tons in 1984. Twenty years ago, the
line was a secondary main line over which the annual haulage was about 7 to. 8 million
groe,s tons. .

Operations are conducted through the usé of a Centrahzed Traffi¢ Control (CTC)
System controlled by a dispateher at Alliance, Nebraska. Trainerews are also directed in
their duties by radio-transmitted instructions from the dlspatcher. Pedro is a 8,146-foot
controlled passing track with remotely controlled power switches at the turnouts. The
home signals at ea¢h end of the siding are the color—hght type with two sets of three light
units. Osage, the first controlled passing track west of Pedro, was similarly signalled.
Between Osage and Pedro, there are two intermediate automatic block signals of the
approach-lighted, 3-light unit eolor-light type which govern the movement of eastbound
trains. These are signal 530. 6 located 9,622 feet west of the éastbound home sxgnal at
‘the west end of Pedro passmg track and signal 532.4, located 8,892 feet west of signal
'530.6 and 9,268 féet east of signal ! 534.1 the eastbound home s1gna1 at the east end of
Osage passmg track.

With Extra 5533 East occupymg the Pedro passing track, and Extra ATSF 8112 East
occupying the block between intermediate 51gnal 530.6 and eastbound home signal 528.9 at
the west end of Pedro, the sighals governing the ‘movement of Extra’ 7843 East were
designed to dlsplay the followmg aspects:

Home Signal 534.1 (East end of _Oséﬁe)

- Asp ect Name Indication
Flashing ' Approach Proceed prepared 1o pass
Yellow . Medium next signal not exceedmg
: 35 mph.

Intermediate Signal 532.4

Aspect ' Name " Indication
Yellow Approach " Proceed prepared to stop at next

signal, Trains exeeedmg 35 mph must im mediately
‘reduce to that speed.

Intermediate Signal 530.6

Asgpect Name ° Indieation

Red Restrieted Proceed at restricted speed
Proceed through entire blo:ckf

10/ American Railway Engineering Association Bulletin 697, Volume ‘85, Octobert 1984,



-27-

With Extra 5533 East occupying the Pedro passing siding and Extra ATSF 8112 East
occupying the block between the eastbound home signals at the west and east ends of
Pedro, the signals governing the movement of Extra 7843 East were designed to display
the following aspects:

Intermediate Signal 532.4

Aspeet Name Indieation

Flashing Approach Proceed prepared to pass

Yellow Wedium next signal not exceeding
35 mph.

Intermediate Signal 530.6

Aspect Name Indication
Yellow Approach Proceed prepared to stop

at next signal. Trains
exceeding 3% mph must
immediately reduce to that
speed.

Home Signhal 528.9 (West_end of Pedro)

Aspect Name Indieation
Red over Stop Stop before any part
Red of train or engine passes

the signal.

Track Information

The acecident oeccurred on straight track on a 0.50-percent asecending grade
eastbound. An eastbound train moving between Osage and the accideni site would
encounter the following approximate gradients:

MP Loegtions Gradient

534.8 to 532.9 Level

532.9 to 529.9 ("Y.T. HillM D.80% descending
529.9 10 529.7 Level

529.7 to 529.4 0.70% ascending
529.4 to 528.6 Level

528.6 to 528.5 0.50% ascending

Over the above distance, the track was straight excepl for five curves ranging in
length from about 600 to about 1,900 feet, and in degree of eurvature from 1 degree,
1 minute, 15 seconds, to 2 minutes, 30 seconds. The aggregate length of these curves was
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about 1.2 miles. The curve closest to the accident site was a 1,464-foot; 2-degree,
2-minute, 30-second lefthand curve eastbound. The distance from the exit spiral of this
eurve to the accident site was about 3,536 feet. (See figure 7.)

Survival Aspects

The engineer and head brakeman of Extra 7843 East jumped from their locomotive
before the collision and both escaped serious injury. The caboose of
Extra ATSF 8112 East was completely crumpled and torn apart in the collision sequence.
The largest remnant of the eaboose was found erushed against the loaded coal hopper cars
that had been ahead of it (see figure 8). A smaller remnant was impaled to the front end
of one of Extra 7843 East's locomotive units, which veered north after striking the
caboose. According to the rear brakeman of Extra 5533 East, he found the body of the
conductor in what remained of the cupola in the larger remnant of the caboose. He
stated, "The way it looked to me. . .he never got out of his chair." The body of the rear
brakeman was found under the larger remnant of the caboose wreckage almost completely
buried under dirt and ballast stone displaced during the collision/derailment sequence.

Medical and Pathological Information

Autopsies were performed by an Iowa State Medieal examiner on the conductor and
rear brakeman of Extra ATSF 8112 East. According to the autopsy reports, the eonductor
died from multiple acute blunt trauma received in the collision sequence and the rear
brakeman died from suffocation. "

Blood and tissue samples were taken from the dead ecrewmembers and were sent to
the FAA's Civil Aeromedical Institute (CAMI) in Oklahoma City, and to W.O. Brown, M.D.
and Associates, P.C., at Scotts Bluff, Nebraska, for toxicological testing. Remaining
blood samples were sent to the University of Utah's Center for Human Toxicology for
quantitative analysis for the presence of cannabinoids (marijuana). Tests performed by
CAMI for the presence of blood aleohol, carbon monoxide, and illicit drugs other than
cannabinoids were negative. Results of the cannabinoid testing are shown in Table 1.

Blood and urine samples were taken from the 10 surviving train erewmembers for
toxicological sereening at the direction of the BN. All the samples were obtained at the
Weston County Memorial Hospital in Newecastle from 3 hours 45 minutes to 4 hours 54
minutes after the acecident. The samples were sent to W.O. Brown, M.D., and Associates
for toxicological screening. At the request of the Safety Board, portions of the samples
were sent from W.O. Brown to the Armed Forces Institute of Pathology (AFIP) in
Washington, D. C., for verification of the secreening, and to the Center for Human
Toxicology for quantitative analysis of the presence of cannabinoids. Tests for the
presence of blood alechol and illicit drugs other than cannabinoids were negative for all
the individuals. The results of the cannabinoid testing are also shown in table 1.

Tests performed by AFIP for the presence of other toxic substances produced the
following results: :



Figure 8.—Wreckage of the caboose of Extra ATSF 8112 East viewed
facing west along the main track st Pedro. The third head locomotive unit
of Extra 7843 East is behind the caboose. The cars at the extreme left
are on the passing track and are at the extreme rear end of Extra 5533 East.

.-GZ._



TABLE T
CAMMABINQIDL TEST RESHLTS

T teain Time 3'200
T URTME SCREENING BLOOD TESTING brewn Or.
Extra 7843 East W.C.EROWN, H,Dv & Assoc.f; AFIF CENTER FOE HUMEN TOXI[COQLOGY =% Rowil 22, 1954 l
AYEK
EMIT 1/ giiagwli " GC/NS 2/ Defta 9 THC M 3y COOM 47
* 7

ENGINEER + + + 1.8 ng/ml _ Ing/ml 0849

HEAD BRARKEMAN - - _ - _ _ 04950

CONOUCTCR + _ _ - _ - 034)

REAR BRAKEMAN - - - - —_ 3 ng/ml 0936

fxtre 8112 Esst

RVGINEER - - - - — ~ 0az5

READ BRAREMAN * + + 3.8 ng/mi 1.6 ng/m1 | 78 ng/ml 0931 )
CORTUCTOR NA HA HA - - - NA éig
REAR BRAKEMAR HA WA NA - — Sng/mi L

Extrz 5531 East

ERGINEER + + + _ _ 9 ng/n? DS0E
HEAD BRAKEMAN _ - _ _ _ — 0a57
CONDUCTOR _ - _ _ _ - 945
REAR BRAKEMAN + + + 1.1 ng/m _ E' ag/ml 0914
+ Pasitive v : 5
- Megatiye * nancgrams/milliliter

17 Enzyma Tmmuencassay Techndgue ** The vzluss shown are those produced by samples
%ﬁ gag;liqu;dtﬂgr?ﬂitographwmf,s Spectromatry S:Eﬂf;:: ?fozgf;g}_szgp;esofuggsze: :: S:.:lfﬁgz:ter
ax etateli1te = - -~ - ] b
ay Cgri;gg';[m fc1d Metabolste produced slightly different ualues in some ‘nstances.
;IA Ror 14 cakl Accordicg to the assistant diracter of the Center, the
oF Applicable varzzeion In veluss was within accepted telerances for

the tast equipmenta
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Carbon Monoxide# Acetfone®*

Engineer, Extra 7843 East

Head Brakeman, Extra 7843 East
Conductor, Extra 7843 East

Rear Brakeman, Extra 7843 East
Engineer, Extra ATSF 8112 East

Head Brakeman, Exira ATSF 8112 East
Engineer, Extira 5333 East

O D O T Ut 0

< . g O

DO LD O e D Lo T e
§

Head Brakeman, Exira 5533 East
Conductor, Exira 5533 East -
Rear Brakeman, Extra 5533 East 0.03 g/L

* Percent saturation in the blood.
** May be the result of diet or metabolie disorder.

Tests and Research

According to BN, the consist of Extra 7843 East reeceived an initial terminal air
brake test and inspection on April 21, 1984, which revealed no defects in the train. This
was performed at Alliance, Nebraska, while the train was en route to the Eagle Butte
Mine for reloading intact. The reloading was performed after the crew of Extra 7843 East
had bearded the train at the mine, and as far as could be determined, there had been no
change in the makeup of the train.

According to the engineer, the train ran freely and no stops were made between
Eagle Butte Mine and the aceident site. He said he controlled the speed of the train when
necessary by throttle manipulation and through the use of dynamic braking, which he
described to be exceptionally effective. The engineer indicated that he had not used the
automatie air brake until he perceived that an emergeney situation existed approaching
Pedro.

Postaceident inspection of the lead locomotive unit of Extira 7843 Easl revealed the
throttle to be in the No. 8, or full, position and in dynamic braking. The automatic brake
valve was found in the emergency position, the independent brake valve was in release
position, the reverser was in the forward position, the heater switeh on the engineer's side
was sel on "medium," and the headlight switch was in the "bright" position. Aeccording to
members of the other trainerews, they observed the headlight of the unit burning brightly
after the accident. The unit did not have a "deadman' pedal nor a crew alerter device.

About 7 hours after the accident, the air brake equipment of the rear 105 cars and
caboose of Extra 7843 East was inspected and tested. Brake pipe leakage was found to be
1 pound per minute. The brakes on all but one car applied properly, and no other defects
were found in the air brake equipment.

On May 16, 1984, the type 26-L automatie brake valve and the independeni brake
valve removed from the lead unit of Extra 7843 East were bench tested at BN's laboratory
at Lincoln, Nebraska. The automatic brake valve functioned properly during every phase
of testing. The independent brake valve had a minimal leak below the measurable scale in
the release position, but it functioned properly in all phases of application.
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The speed recorder on the lead unit of Extra 7843 East yielded a legible tape that
indicated speed had accelerated from about 21 mph in the vieinity of Osage to about
63 mph at a point a little more than 1 mile west of the accident site. Thereafter, the
tape indicated that speed reduced to about 35 mph at the point of colhslon '

The speed indicator/recorder removed from the lead : unit of Extra 7843 ‘East was
calibrated by BN in the presence of a Federal Railroad Admihistration (FRA) locomotive
inspector on April 30, 1984, Calibration revealed that both indicated and recorded speeds
were within 1 mph of calibrated, or actual, speed in the 10 to 40 mph range and 2 mph
slower than actual speed at 50 mph. Indicated speed was 2 1/2 mph slower, and recorded
speed was 3 ‘mph slower than actual speed at 60 mph. The diserepancy 1ncreased to minus
31/2 and 4 mph for indicated and recorded speeds, respeetwely, at 70 mph.

The radio was recovered from the caboose of Extra ATSF 8112 East and bench
tested. Under normal inputs of 13 volts, the radlo transmltted and recewed properly over
a range of 1 mile. At 7 volts, the audlo output across the speaker terminals was
significantly reduced. However, the test did not develop any data relating to how this
affected receptlon range. Inasmuch as the caboose batteries were destroyed in the
accident, it was not possible to establish the level of their power output. The radio
recovered from the lead unit of Extra 7843 East was also tested; it functioned properly
under normal’ voltage supply.

Al 31gnals mvolved in thlS accldent were mspected and tested on A[)I‘ll 22, 1984, by
qualified BN 31gna1 supervisors and FRA szgnal inspeectors in the presence of Safety Board
investigators.’ The relays and CII'Cl.lltI'y were found to be free of defects and the signals
dlsplayed the proper aspects durmg the tests. Safety Board mvestlgators also performed

,,,,,

west of the acclclent site: Accordmg to ‘the BN, 31gnals 530. 6 532 4, and 534.1° could be
first’ 'séen from an eastbound ‘train ‘at dlstances of 3, 380 4, 700 and 3, 120 feet,
respectlvely.

General Information

Flrst—Llne Superv151on -—A trammaster and a road foreman of engines, both
headquartered at Denver, superV1sed BN's train operatlons béetween Denver and Akron.
There’ was round-the-clock supervision of BN's Denver termlnal operatlons, ‘and the Safety
Board's investigation established that there’ 'was almost’ always a terminal trammaster on
duty ‘at the 31st Street Yard office Where road conductors and brakemen reported ‘and
went off ,duty. Theré was no supervisor on duty at the locomotwe facnhty where’ the
engineers and firemen reported for duty at the time of the nggms aceident. Following
the accident, the enginemen were required to report at the yard office with the remainder
of their. crew. BN had no superv1sor headquartered at Akron.

* Both the trainmaster and‘road foreman of enginés worked daylight tours of duty,
typically 7 a.m. to 4 or 5 p.m., Monday through Friday, and they worked on alternating
weekends. However, they could expect to be called out at any time in the event of an
emergency, and they were expected to make periodlc surprise efflclency checks at mght
Typlcally, they made' these checks together. In add1t1on, ‘each’ was required to ride six
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trains per month. 11/ Their territorial responsibility was confined to the Denver-Akron
mainline (110 miles), and a braneh from the mainline at Brush to Sterling (35 miles).
About two-thirds of the Sterling line was over tracks of the Union Pacific Railroad, and
this seetion was, therefore, not included under the supervisors' responsibilities.

According to the trainmaster, BN operated about 1,000 trains per month over his
territory at the time of the accident. He estimated that the number of trains operated
had tripled during the past 10 years and stated that there had been no increase in the
supervisory foree during that period. Mueh of the increased traffic came from new coal
mines in Wyoming.

Both the trainmaster and road foreman of engines stated that much of their on-duty
time was taken up by adjusting the train ecrewmember's extra board, holding and attending
disciplinary hearings, handling personal injuries, filing reports, dealing with labor
representatives and municipal and county officials, the reduction of overtime, and other
administrative duties. The road foreman said he thought it was "unrealistic" that he be
expected to spend 8 to 12 hours a day in administrative functions and then go out on the
line and make efficiency checks, or attend safety meetings. He stated that when he first
assumed his duties at Denver, he was instructed to, "Get on trains; get out there and meet
your people.” According to the road foreman, he was required to ride a2 minimum of four
through freight trains, one local freight train, and one Amtrak passenger train per month.
He estimated that during the 3 1/2 months he had been on the job before the aceident, he
had ridden about 20 trains, including 6 into Akron, and he stated that none of these rides
were between the hours of midnight and 6 a.m. The trainmaster stated that he usually
rode trains over the westerly one-third of the Denver-Akron mainline. He described his
efficiency checks as being mostly radar speed and whistle checks, and he indicated that he
favored certain locations for making these checks.

According Lo the trainmaster, it was his practice to make surprise checks at Akron
once or twice a month. However, the motel proprietors recalled seeing him once every 2
months on the average, whereas the junior proprietor of the motel remembered seeing the
road foreman four or five times during the 3 1/2 months preceding the accident. The
trainmaster stated that he never checked out the drinking establishments when he was in
Akron. The proprietor of one of the lounges in Akron stated that to his knowledge he had
never met any BN supervisor in his establishment. However, he said that he was familiar
enough with the engineer and fireman of Extra 6714 West to state positively that he had
served them on the night of the accident.

The road foreman remembered being told by his predecessor at Denver that the
engineer of Extra 6714 West was a "problem employee," but he stated that he had not met
him and was not familiar with his service record. Neither the road foreman nor the
trainmaster acknowledged knowing that the engineer may have had a drinking problem,
nor did they know that the engineer and fireman of Extra 6714 West had worked on
Amtrak passenger trains during the month preceding the accident.

11/ According to the trainmaster, they had formerly been required to ride 10 trains per
month. However, the requirement was relaxed about 1981, in lieu of increased
administrative responsibilities, including intensified liaison with local county and city
officials.
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The trainmaster and road foreman knew the head brakeman and were aware of his
reputed propensity for sleeping on duly. The trainmaster had found him sleeping in a
eaboose in 1982, following which the head brakeman had been dismissed from BN service.

The immediate supervisor of the traincrews involved in the Newcastle accident was
a trainmaster headquartered at Edgemont, South Dakota. He was directly responsible for
the mainline from Edgemont 105 miles west to Rozet, Wyoming, (15 miles east of
Gillette); 11 miles of the main line east of Edgemont; and for a 44-mile branch line from
Edgemont to Custer, South Dakota, (see figure 5). At the time of the accident, he had
about 250 ftrain service employees under his direct supervision -- one yard erew at
Edgemont, an assigned local crew, 49 pool erews, and a 41-man extra board. He was also
responsible for overseeing the duties of 12 elerks and operators. There was also a road
foreman of engines stationed at Edgemont. However, he was on sick leave from February
15, 1984, to May 1, 1984, During the road foreman's absence, no supervisor was sent to
Edgemont to temporarily handle his duties.

The trainmaster stated that he had been assigned to Edgemont for 5 years and that
during that period traffic had doubled. When he first went to Edgemont, only he and the
road foreman of engines were assigned there. As traffie inereased with the development
of the Wyoming coal fields, an additional trainmaster and a second road foreman were
assigned to Edgemont. However, about 2 years before the accident, the two additional
supervisory positions were abolished. According to the trainmaster, there was a "little
less" traffie when there were four supervisors at Edgemont than there was at the time of
the accident. He said that currently about 40 trains were operated over his territory in a
typieal day, but as many as 55 trains had been operated in a single day.

According to the trainmaster, his normal workday began between 6:00 and 7:00 a.m.
and ended between 6:00 and 6:3¢6 p.m. When the road foreman was working, the
trainmaster had every other weekend off. On his weekend to work, he usually came in to
the office for about 5 hours each day. During the period the road foreman was on sick
leave, the trainmaster had no days off, and he stated it was necessary for him to let some
things "slide" in order to handle the entire supervisory load by himself. According to the
trainmaster, he was required to ride trains twice a month, which he normally did; one of
the trains was the daylight local freight and the other, a through freight to Rozet,
generally during the day, but occasionally at night. He was also required to make about
30 efficiency checks each month. Typically, he said, he would be out on his territory
after 6:00 p.m., 3 or 4 times a month, usually in connection with an accident, Rule G
violation, or other emergency situation.

According to the trainmaster, much of his time was consumed by administrative
funetions such as reviewing traincrew time claims, holding formal investigations,
submitting reports, and handling correspondence. In addition, he had to transport
trainerews on the average of once a day, which typieally took 2 hours of his work day.
According to the trainmaster, the road foreman had fewer administrative responsibilities
and was able to spend more time riding trains than he. The trainmaster stated he was not
happy with the lack of personal contact he had with the employees he supervised. To do
his job well, he said, he should have had more contact with them. The trainmaster
admitted that his traincrews would consider it unlikely that they would encounter him out
on the railroad at night. He said he had "indications" that employees were using
marijuana and he acknowledged that such use would probably more likely occur during the
time the employees would not expect to see him.
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The trainmaster had 14 years service with BN, having joined the company as a
management trainee. He had been appointed assistant trainmaster in 1971 and
trainmaster in 1979. The trainmaster stated that he conducted the biennial rules
examinations given the train service employees, assisted by men from the BN Safely and
Rules Department. These examinations, he said, did not include question and answer
sessions or general discussions of the rules. He could remember no instance of the
'subject to duty" provision of BN Rule G having been explained or discussed during a rules
examination. The trainmaster's interpretation of the "subject to duty" provision was that
it applied to an employee whenever he was marked up, properly rested as provided for
under the Hours of Service Act, and available for work. He also stated thal he considered
BN Rule 34 (see appendix C) to apply only to the head end erewmembers of a train.

Division Management.--The Colorado Division superiniendent, who was in charge of
the line involved in the Wiggins acecident, testified that, in his opinion, effective field
supervision was based on (1) efficiency testing, (2) train riding, and (3) unannounced
observations. He stated that he thought that supervisory activity had been inadequate and
that there had been infreguent supervisory activity between the hours of 10 p.m. and
6 a.m, although train operations were normally heavy and the making of supervisory
checks was critical during that part of the day.

The Alliance Division superintendent stated that he had 20 first line supervisors, of
which 6 worked at night at Guernsey, Gillette, and Alliance. He estimated that traffie
had increased 14 to 12 percent since he had been made superintendent. Since that time,
he had reduced the supervisory force by four positions, and he said he had made no
provision to fill the road foreman position at Edgemont on a temporary basis while the
incumbent was off sieck. He also stated that during his tenure as superintendent he had
centralized the work of calling erews for the entire division at Alliance.

The trainmaster at Edgemont, responsible for the territory in the Newecastle
accident, reported to an assistant superintendent at Gilletle, who in turn reported to the
division superintendent at Alliance, Nebraska. According to the assistant superintendent,
he was responsible for about 500 to 550 miles of lines, comprising about half of the
Allianee Division and 800 to 900 employees. He stated that 75 to 90 trains were operated
daily over his territory, about half of them between Edgemont and Gillette. In addition to
the trainmaster at Edgemont, he had two trainmasters and a road foreman at Gillette, and
two trainmasters at Guernsey, Wyoming. He said that in the recent past, rcad foreman
jobs at Gillette and Guernsey (one at each location) had been abolished. The assistant
superintendent estimated that BN had operated 350 more coal trains out of the Gillette
area during the first 5 months of 1984 than had been operated during the corresponding
period of 1983. He also stated that during the early part of 1984, about 200 to
300 persons had been hired on the Alliance Division to handle the increased traffic. He
estimated that about half of these were put to work on his part of the division.

BN's Safety and Rules Program.—BN had a regional office of safely and rules at
Denver that was staffed by a director, assistant director, and manager of safety and rules.
These men helped the line supervisors conduct the mandatory examination on the BN's
operating rules —-— annually for the supervisors and biannually for train service employees.
They had also supervised the holding of round-the-cloek "marathon" safety meetings at
points where traincrews reported for work. One such series of safety meetings was
conducted during July 1983, featuring a Union Pacifie film ecalled, "Too Dangerous to
Work With." The topie of this 15-minute film was the use of aleohol and drugs.
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Each "marathon” meeting and film showing was attended by the train service
employees as they reported for work, and each lasted about 30 minutes. 12/ A record was
kept of those who attended the meetings, but no effort was made to assure that all
employees had seen the film. The director of safety and rules estimated that 80 percent
of the Denver Region train service employees had attended the "marathon" meetings.
However, the records of attendance indicated that only the engineer of Extra 6714 West
and one other of the 10 train erewmembers involved in the Wiggins acecident had attended
any of the meetings which featured the fiim, "Too Dangerous to Work With."

BN's biennial program for reinstructing and examining train service employees
consisted of a slide presentation covering recent changes in the rules and instructions
followed by a written examination on the rules. This consisted of 185 multiple-choice
questions. The passing grade was 75 percent for brakemen and switchmen; 85 percent for
conductors and engineers. However, according to the Denver Region Director of Safety
and Rules, if an employee appeared to "lack knowledge in what we would consider an
important area, he could still be failed and required to retake the examination." When an
employee failed the examination, he was required to retake and pass the examination
within 30 days. Failing to do so, the employee was held out of service. Testimony taken
by the Safety Board indicated that the rules classes did not include discussions on the
meaning and application of the rules before or after the written examination.

The Denver safety and rules office set the standards for supervisory efficieney
checks and audited the monthly reports of checks that were made. The safety and rules
supervisors did not make a practice of riding with traincrews, and according to the
director of safety and rules, they had only begun to participate in supervisory efficiency
checks about a year before the Wiggins accident. However, the division superintendent
stated that he had no knowledge of safety and rules supervisors having assisted his
supervisors on effieiency checks.

According to BN's assistant vice president of safety and rules, his department was
responsible for attaining system-wide uniformity in the interpretation of operating and
safety rules. He gave the opinion that Rule G required total freedom from the presence
of ecannabinoids in the systems of employees; therefore, to comply with the rule,
employees had to abstain completely from the use of marijuana. Beyond this, he said,
that since the use of marijuana was illegal, any employee charged with its possession or
use could be dismissed under the provisions of BN's Rule 700, even if he had not been
convicted of the offense. (See appendix C.)

Two of the five Denver Region safety and rules department field supervisors were
headquartered at Alliance, Nebraska. Both had backgrounds in train operations. Their
responsibilities included participation in the biennial rules examinations and the
"marathon" safety meetings, and working with the division supervisors and with the
Allianee Division Safety Committee.

The assistant vice president of safety and rules gave 31 as the median age for 2all
Denver Region employees and he thought that the relatively large number of young and
inexperienced employees was an underlying cause of the region's poor showing in BN's
system-wide safety competition. He cited the Alliance Division as ranking 16th among

12/ The term "marathon" referred to the fact that the meetings were conducted on a
continuous basis around the elock in an effort to reach as many employees on the job as
was possible.
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BN's 18 operating divisions during the first 4 months of 1984 based on BN's method of
using employee injury severity as the criterion for judging safety performanee. Although
the safety and rules department performed safety audits and analyses across the system,
no definitive trends or problems had been identified as underlying the Alliance Division's
relatively poor safety performance.

BN Management.~-BN's senior-vice president of regional operations concurred with
the assistant viee president's interpretation of the constraints imposed by Rule G on
employees' use of marijuana and other drugs. He said that he had been concerned about
the drug abuse problem "within the past year.” He also stated that he was responsible to
see that the regions operated safely, had to be on the lookout for problem indicators, and
had to formulate and implement policy to deal with problems.

The senior vice president of regional operations testified that the BN system
embraced a little less than 29,000 miles of rail lines in 25 States and 2 Canadian
Provinees, employed about 32,000 persons in train service, had an annual operating budget
of $1.7 billion, and had an annual capital outlay budget of $634 million. He stated that
there were “roughly 200" line operating officers, of which 68 to 70 were confined to
terminal operations. He said that, about a year before the Newcastle aceident, BN had
surveyed its supervisory force and had made quite a few transfers and additions of
supervisors to reduce supervisors' work weeks from the level of 70 to 80 hours to 48 to
50 hours a week. The senior vice president also acknowledged that BN was "looking at"
the possibility that there was an imbalance between daylight and nighttime supervision.
He also acknowledged that supervising a major railroad's operations was far more difficult
than overseeing a typieal industrial operation, particularly in light of the faect that it
functioned over a far-flung territory 24 hours a day, 7 days a week.

According to the senior vice president, one of BN's objectives was to rely more
heavily on its engineers and conductors for the management of its train operations rather
than increase its supervisory force. He stated, "We pay our engineers and conductors. . .a
differential over the other crafts to take charge and take responsibility for the train. 1
think it's a waste of stockholder's money to have to over-manage if we've got the
resources angd the ability for our employees to do their job of managing their operations."

Employee Rehabilitation.—-Since 1950, BN has had an employee assistance program
(EAP) to help its employees deal with emotional, marital, legal, financial, oceupational,
drug addiction, family relationship, and other personal problems. At the time of the
Wiggins accident, the EAP program was administered on a regional basis by nine
counselors and was open to all employees and members of their families. The program's
elients either sought the help of the counselors directly, or were referred to them by their
supervisors, families, other employees or the courts. After identifying their clients' most
significant problems, the counselors referred them to clinieal rehabilitation programs.
The use of alcohol was typieally identified as the client's most significant problem in 50
percent or more of the EAP case load. It was mandatory for employees who had been
discharged under the provision of BN's Rule G to go through the EAP and complete
whatever rehabilitative treatment was deemed necessary before they could be reinstated
to service.

According to the 1983 annual evaluation report of BN's EAP, 1,500 clients were
assisted during the year ending June 30, 1983. Of these, 1,208 were employees
(2.9 percent of BN's 41,198 employees); the rest were members of employee families.
Aleohol use was a problem with 57 pereent of the clients; the EAP counselors assessed it
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as the most significant problem in 55 percent of the eases. Usage of other drugs was
cited as a problem for 26 percent of the clients, but was considered the most significant
problem in only 5 percent of the cases.

The counselor for the Denver Region served a territory embracing BN operations in
South Dakota, Wyoming, Colorado, Nebraska, and Texas, with a total employee population
of 4,882. The counselor supplemented the artieles on EAP that appeared regularly in BN's
monthly magazine, with a direet mailing to each employee on the Denver Region and by
distributing posters and bulletins advertising the program to locations where employees
reported to work. He also made oral and videotape presentations to division and terminal
safety eommittees, union meetings, and during the "marathon" safety meetings. The
latter included the 1983 effort which was built around the film, "Too Dangerous to Work
With." In addition, he periodically took his program into the field, setting up shop at
division point offices for as long as a week at each location.

According to the Denver EAP counselor, his office handled 272 eclients during the
10 months following July 1, 1983. Exirapolated to a 12-month basis, his program had
reached 6.7 percent of his employee population, or more than twice the utilization rate
for the BN's EAP system wide. Aleohol and other drug usage were identified as the most
significant problem categories with 102 and 47 employee clients, respectively. ©On a
12-month basis, these two problem categories represented 2.5 percent and 1.16 percent of
the employee populations, respectively -- significantly higher than the 1.6 percent for
aleochol use and 0.15 percent for other drug use given for the entire BN system for the
previous year. The counselor attributed the apparent greater outreach of the Denver
Region EAP, compared to that of the BN program as a whole, to his taking the program
into the field rather than waiting for the employees to eome to him.

According to the Denver counselor, referrals of the 272 EAP clients came from the
following sources: self, 109; supervisor, 86; family, 30; courts, 17; and doetors and other
sources, 30. None of the clients had been referred to him by a fellow employee. The
system-wide report for the previous year gave the tofal number of referrals by other
employees as 64, but no data were given to indicate whether all of these clients were
employees, nor was there any indication of how many clients had significant alcohol or
other drug usage problems.

None of the employees in the Wiggins aceident had ever been EAP clients; survivors
of the accidents said they were unaware of the program. However, the Denver counselor
recalled that the BN trainmaster at Trinidad, Colorado, had informed him about a year
before the Wiggins accident that the fireman of Extira 6714 West indulged in drinking
when he was at away-from-home terminals. The counselor stated that he had no
subsequent contact with the fireman, and that he had not received any adverse reporis on
the fireman since he had been working out of Denver.

The Denver EAP counselor estimated that as much as 50 percent of the BN's Denver
Region employee population might be users of alecohol and/or drugs on the basis of the
perceptional view of such usage within the male adult population as a whole. He stated
that he had no accurate data to support this estimate, and he added that it reflected the
fact that a high percentage of the Denver Region's employees were in the highly prone to
drug usage 26 to 36 age group. National statisties on aleohol use in this age group
indicate that approximately 85 percent of males (age 21-35) are aleohol users, and
25 percent are heavy alcohol users (National Institute of Alcohol Abuse and Aleoholism).
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The Safety Board does not single out alecholics in these figures, since the fatiguing
effects of a few drinks on the performance of transportation operators is the same for
aleoholies as it is for nonaleoholies.

The EAP counselor at Denver stated that he had become increasingly aware that a
"multitude of problems" were developing on the Alliance Division. His econcerns
motivated him to make a special trip to Alliance in January 1984, to meet wilth the
assistant division superintendents, aequaint them with what he termed the serious drug
and aleohol problems on the division, and organize and put into motion a program to deal
with them. The meeting resulted in what the counselor described as a teain approach
involving management, unions, the safety and rules department, the eclaim department,
and the Alliance Division safety committee. Subsequently, it was decided to make the
safety committee responsible for ereating division-wide conseciousness of the depth of the
abuse problem and for publicizing the EAP. Thereafter, the counselor spent a week each
month at Alliance so that potential clients could avail themselves of his help and BN's
program. "Marathon'" safely meetings were held across the division; these featured the
Union Pacific drug abuse film and involved the participation of the safety committee and
supervisors. According to the counselor, none of the train crewmembers involved in the
Neweastle aceident had been EAP clients or had otherwise sought his assistance,

After the Newecastle accident, the EAP counselor was reassigned to a new
prevention and referral program for the entire BN system. This program is to utilize peer
committees to identify employees with alcohol or other drug-related problems and to
encourage them to become EAP clients without jeopardizing their job status. Aeccording
to the counselor, the program is to be conducted in conjunction with the United
Transportation Union, the Brotherhood of Locomotive Engineers, and the Federal Railroad
Administration. This so-called "Rule G Bypass" program is similar 1o one in operation on
the Union Pacific Railroad and has been proposed by the labor organizations as an
alternative to proposed Federal regulation requiring mandatory abstinence and
postaccident toxicological testing.

Alerter Devices.--According to BN officials, their locomotive units were formerly
equipped with "deadman" pedals. Some also had alerier devices. These were removed,
they said, because it was easy for the crews to nullify their purpose, they were coslly to
maintain, and they frequently malfunctioned. Those BN officials who were questioned on
the point stated that they were unaware that the Pulse Electronies "Train Sentry" alerter
device was in use on the locomotives of the Denver & Rio Grande Western and other
railroads. They also stated that they were not familiar with the automatie train control
with cab signals in use on the locomotives of the Union Pacifie Railroad, which operates a
double-and-triple-track mainitine across Wyoming and Nebraska.

Acecording to the manufacturer of the Train Sentry alerter, this deviee funetions on
a variable interval basis, typically on a 60-second cyele up to a given speed, although the
iiming can be varied at the option of the railroad. The operating cycle becomes shorter
as train speed inereases. Any of several actions on the part of the engineer-- blowing the
whistle, changing throttle position, and initiating braking action-~ will reeyele the
alerter. Otherwise, the engineer must depress a push button before the end of the eyele.
If he fails to do so, a light and a horn inside the cab begin intermittent operation. After
5 seconds, the light and horn operate continuously for another 5 seconds. If the engineer
fails to respond to these warnings, full service application of the automatie air brake
system is initiated. The push button must reset after the engineer depresses it; the device
will not recycie if the push button remains depressed.
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According to Pulse Electronies, Southern Railway and Norfolk and Western Railway,
both subsidiary companies of Norfolk Southern Corporation and pioneer users of advaneed
crew alerter devices, use the Train Sentry on their locomotives. Aside from Denver & Rio
Grande Western, other current users include the Canadian National System railroads in
Canada and the U.S., and the Santa Fe, the Chessie System railroads, and the Seaboard
System Railroad in the U.S. Pulse also advised that since the accident BN has ordered
Train Sentry alerters for 56 new locomotive units and is reportedly considering installing
the devices on 800 units in its existing locomotive fleet.

ANALYSIS

Common Faetors in the Aecidents

Aside from the fact that both accidents oceurred within 10 days of each other on
the same region of the BN system, there were numerous factors ecommon to both the
Wiggins and Newcastle accidents. Both accidents oecurred between midnight and 6 a.m.,
the time of day when human performance under normal conditions is typically at its
lowest ebb. Both oceurred on busy single~track main lines where trains were operated by
the indications of automatic signals of a CTC system. In both accidents, one of the trains
involved was not being operated in compliance with restrictive signal aspects because the
engineer and a second erewmember on the controlling locomotive unit either fell asleep or
was otherwise impaired, or both. None of these men had even minimal bed rest over long
periods before the accidents. Moreover, the investigation revealed that the engineers of
these trains were under the influence of either aleohol or drugs. The engineer and
firemen of Extra 6714 West in the Wiggins accident had been drinking beer for 6 to
7 hours before reporting for duty; the engineer of Extra 7843 East in the Newcastle
accident was a marijuana user and admifted that he had smoked a marijuana cigaretite
before going to work. He refused to say whether or not he had smoked marijuana after
going to work, but the evidence establishes that he had.

Although the conductors of the trains being operated by these engineers were in the
cabooses at the ends of the trains, both were afforded unmistakable indications that all
was not well on the locomotive. Action on their parts could have prevented the acecidents.
Additionally, the conductor of Extra 6714 West should have observed the restrictive
signals at Wiggins before the train reached them -~ the weather was clear and the terrain
and sight distanees involved were such that observation was possible.

The Safety Board's investigations established that there was a lack of uniform
understanding of BN Rules 34 and 804(B) which relate to crewmember responsibilily for
taking action when their engineers fail to comply with restrictive signal aspects.
High-ranking divisional, regional, and system officers, including those who headed the
safety and rules department, stated that these rules apply to erewmembers on cabooses,
as well as to those on locomotives. However, only one of the train crewmembers involved
in these accidents interpreted the rules that way. The trainmaster, who directly
supervised the train erewmembers in the Newcastle aceident, stated the rule did not apply
to erewmembers in the caboose. A similar dichotomy appears to have existed in the
interpretation of the "subject to duty” provision of BN's Rule G.

Although train operations were conducted 24 hours a day, 7 days a week in both
instances, the supervisors who were directly in charge of the traincrews involved in the
Wiggins and Newcastle aceidents worked daylight hours. They were heavily burdened with
administrative duties, rarely rode trains, and had infrequent contact with their respective
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trainerews. Except in emergeney situations, they did not work between midnight and
6 a.m., and their traincrews had no reason to expect that they would encounter them
during those hours.

There might have been fewer crewmember fatalities had adequate radio capability been
available on the controlling unit of Extra 7820 East at Wiggins and had adequate battery
power been available on the caboose of Extra ATSF 8112 East at Newcastle. Finally,
neither accident would have occurred had the controlling units of the errant trains,
Exira 6714 West at Wiggins and Exira 7843 Easl at Newecasile, been equipped with
automatic train control, or some other form of sophisticated crew alerter device, the
funetion of which could not be deliberately overridden en route.

Operation of the Trains in the Wiggins Aceident

After leaving Denver, the alert head-end crew of Extra 7820 East noticed sparking
caused by banding dragging from the 24th ear from the head end of their train. They
stopped the train and corrected the problems as required and reported the incident to the
dispatcher by radic. The dispatcher had previously set the CTC machine so that
Extra 7820 East would be routed into the Wiggins passing track to permit the passage of
Extra 6714 West. Since there was no passing track between Wiggins and where Extra 7820
East had stopped and since it was evident that the two opposing trains would reach
Wiggins about the same time, the dispatcher did notl echange the routes he had originally
set up for the meet. It was now imperative, however, that the crew of Extra 6714 Wesl
comply with the signals approaching the meeling point. Failing to do so made the
collision of the two trains inevitable.

Extra 7820 East approached the meeting point on straight track. When the two
trains were still about 3 miles apart, the head end crew of the eastbound observed
Exira 6714 West approaching with its headlight on bright. Since it was customary that
trains dim their headlights when approaching each other and the westbound failed to do
s0, the eastbound erew should have suspected that something was amiss. Since the track
was siraight between the trains, the westbound's headlight blinded the eastbound crew and
it was impossible for them to judge the speed of the train or whether it was going to stop
short of the turnout at the west end of the Wiggins passing track. Had the radio on the
eastbound's econtrolling unit funetioned properly on the road channel, or had the crew
thought to give their portable radio which did function properly to one of the head-end
crewmembers, the erew may have radioed the westbound irain. Ewven had they nol been
able to arouse the head-end crew of Extra 6714 West, the lack of response might have
alerted them to the danger in time for everyone to evacuate the locomotive before the
collision. As it was, the engineer and head brakeman barely escaped; there was not
enough time for the fireman, who was operating the locomotive, to do so.

By the time Extra 6714 West reached Brush, 23 miles out of Akron and where the
crew had boarded the train, the crewmembers on the locomotive had ceased using or
responding to the radic. The conductor informed the head end on the radio that the crew
of an opposing train in the passing track at Bijou had apparently inspected both sides of
the train and had signalied a *highball" (an indication to proceed and that the train was
alright). However, the response he expected to receive from the head end was not
forthecoming. When the train reached a wayside defective equipment detector about
8 miles east of Wiggins, the cerewmembers on the locomotive failed to notify the
conductor of the fact, although required to do so. Although the conductor testified that it
was also the practice for head-end erewmembers to notify the eonductor when restrictive
signals were being approached, this was not done either,
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The engineer's failure to communicate with the conductor at times when he was
required to do so indicated that he was asleep or impaired at the time. Moreover, the
engineer's failures should have alerted the conduetor that a serious problem might exist on
the locomotive of the train. He should have made repeated attempts to contact his
engineer, and in any event, he should have kept a sharp lookout ahead in an effort to
observe the signal aspects being displayed before his train reached them. Although he had
no known vision restriction, he stated that he was not able to see the signals before his
train reached them. However, postaccident testing determined that the succession of
signals approaching the accident location could be plainly seen from the caboose cupola
even in falling snow and rain, and with raindrops on the forward cupola windows. Had the
conductor observed the restrictive signals without the speed reduetion they required, he
could have initiated emergeney braking from the caboose, stopping the train before it
overran the turnout and eollided with Extra 7820 East. Such action is clearly within the
responsibility of the conduetor.

Operation of Trains in the Newcastle Accident

Unexpected, but informative events also occurred in the preaceident scenario at
Newecastle. Three eastbound coal trains were being fleeted past opposing trains which had
been routed into passing tracks. Adequate spacing was maintained between the eastbound
trains for some time after they had left the Gillette area. These trains were all
restricted to & maximum speed of 45 mph, and they were relatively similar in terms of
tonnage and locomotive power. It was a routine situation on a raiiroad line that normally
had an extraordinary flow of trains in both directions. However, when the first eastbound
train, Extra 5533 East, was stopped at Osage to await the arrival of the last of the
westbound fleet, the space between it and the two following trains was lessened.
Extras ATSF 8112 and 7843 East began encountering restrictive approach and spproach
medium signal aspects that required reduction of their speed to 35 mph. These signals
also told their enginemen that they had closed up on a train ahead and that uitimately
they might have to stop behind that train. The situation demanded their compliance with
the signal rules and their attention to duty.

Since the crewmembers of Extra 5533 East were running out of their allowable
continuous duty. time, the dispatcher decided to have them put their train onto Pedro
passing track and to have them picked up by Extra ATSF 8112 East. In the process, that
train had to stop twice, further reducing the distance between it and the following
Extra 7843 East. The engineer of Extra 7843 East overheard radio transmissions between
crewmembers of the trains ahead, and he understood what was being done at Pedro.
Nevertheless, both he and his head brekeman failed to respond to the sighals west of
Pedro, all of which displayed restrictive aspects requiring reduction of the train's
allowable speed. The last two signhals they passed displayed "approach" aspects which
further required that the engineer be prepared to stop short of the next signal. In each
case, Extra ATSF 8112 East was occupying a part of the block governed by that signal.
However, the engineer either did not see these signals because he had dozed off, or having
seen them, failed {o respond to them because he was impaired. The head brakeman had
fallen asleep, did not see the signals, and could not alert the engineer to them or
otherwise take action to stop the train.

Between East Osage and West Pedro, the heavily laden coal train would have to
descend the 3-mile, 0.80-percent grade called Y.T. Hill. The downgrade foree of gravity
on the hill would require the judicious use of both dynamie braking and the automatic air
brake to prevent acceleration, even if only "clear" signal aspects were encouniered
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and the train could proceed at its authorized speed of 45 mph. Controlling speed in
compliance with restrictive signal aspects required even greater care in the handling of
the frain and its braking systems.

The conductor knew that he was following other trains, and he probably had heard
the same radio conversations his engineer heard conecerning the pickup of the
Extra 5533 East crew at Pedro. He probably could not see the signal aspects displayed for
his train from East Osage eastward because he had a bay-window caboose and the sight
distances approaching the signals were considerably shorter than his train. Nevertheless,
he could reasonably expect that at least some of these signal aspects might be restrietive.
He eould have called the head end to find out for eertain, but he failed to do so.

Pasi experience had taught the conductor to expeet slack run-in from the normal
initiation of dynamiec braking when his caboose was about 1/2 mile west of the top of
Y.T. Hill, even if his train was running on "clear" signals. This event would be soon
followed by the application of the train brakes to further prevent acceleration as more
and more of the train was on the downgrade. When neither the slack run-in nor the train
brake application occurred, the conductor should have immediately begun trying 1o
contact the engineer. At the time the slack run-in should have oceurred, the head end of
the train was approaching MP 532 and was still about 1 3/4 miles west of the point where
the engineer was awakened by the conductor's radio eall and began taking action.

The conductor's failure to reaet immediately to what was happening resulted in a
delay of at least 1 1/2 minutes before braking was initiated. With the entire train now on
the downgrade, every second lost resulted in an increase in Exira 7843 East's momentum
and lessened the distance between that train and Extra ATSF 8112 East. Moreover, after
the latter got underway, it would reduce the closing rate once Extra 7843 East was fully
in the braking mode. It is probable that a collision would notl have occurred had the
conductor taken timely action in what was obviously a developing emergency. Even if
Extra 7843 East had eaught up with the train ahead of it, the speed differential at impaet
might not have been catastrophie. In any event, the engineer of Extra 7843 East would
have had more time to sound the whistle, and the ecrewmembers in the caboose would have
had more time to comprehend what was happening and to evacuate.

Safety Backup Devices

In both the Wiggins and Newecastle accidents, as with numerous other train accidents
investigated by the Safetly Board, the conduetors or other train crewmembers on the rear
of the trains failed to take the timely and requisite action that would have prevented the
accidents or mitigated their consequences. This has been invariably true even though
conductors on all railroads are in charge of their trains, are held responsible for their
safety, and almost universally have the advantage of end-to-end radio communication.
The attitude of most of the conductors and brakemen who survived the Wiggins and
Newcastle accidents seemed to be that they ought not interfere with the engineers'
management of their trains. One seasoned trainman went so far as to emphatically say
that he was not going to run the train from the rear end. The veteran conductor of
Extra 7820 East at Wiggins stated that even if he recognized that his engineer was failing
to comply with a restrictive signal aspeet, he probably would not call him on his radio,
much less sel the air brakes from the caboose.

Given this attitude, which Safetly Board investigators have repeatedly encountered
during the investigation of catastrophic railroad accidents, there should be no question of
the value, from a train safety standpoini, of equipping locomotives with modern and
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relatively foolproof safety backup devices. Over a span of many years, the Safely Board
has reecommended to individual railroads and the Association of American Railroads (AAR)
the use of such devices. The Safely Board has also repeatedly called upon the Federal
Railroad Administration {FRA) to promulgate regulations requiring the installation, use,
and maintenance of safety backup devices on locomotives. The specific areas of concern
that have been addressed by the Safety Board have been (1) the universal need for a
fail-safe alerting device that will stop a train if the engineer becomes incapacitated, falls
asleep, or is otherwise impaired while operating the locomotive, and (2) the need for a
backup deviece such as automatie train control, with cab signals, that will stop a train if
its engineer fails to control it in compliance with signal aspeets.

Following the investigation of the head-on collision of two Penn Central freight
trains after the engineer and head brakeman of one train apparently fell asleep at
Herndon, Pennsylvania, in 1972, 13/ the Safety Board recommended on May 3, 1973, that
the FRA:

In cooperation with the Association of American Railrcads, develop a
fail-safe device to stop a train in the event that the engineer beecomes
incapacitated by sickness or death, or falls asleep. Regulations should be
](;)t'omulg;ated to require installation, use, and maintenance of such device.
R-73-8

This recommendation was reiterated by the Safety Board {ollowing the
investigations of accidents at Indio, California, in 1973; Pettisville, Ohio, in 1976;
Lewisville, Arkansas, in 1978; Muncy, Pennsylvania, in 1979; Thousand Palms, California,
in 1979; Orleans Road, West Virginia, in 1980; and Pacific Junction, Iowa, in 1983. 14/

FRA first responded to this recommendation in 1973, reporting that the
Transportation Safety Center (TSC) was conducting a study of existing crew alerters and
potential new devices or techniques for maintaining alertness. In 1977, FRA reported the
studies were under review, and in 1980, advised that it hoped to have a research
locomotive and train-handling evaluator operational in 1982, "to conduct research
pertinent to this area of concern.™ On April 30, 1984, FRA requested that the Safety
Board close the recommendation on the basis that the number of accidents which alerters
would prevent "are so very small,” and that improved training and efficiency testing
programs, as well as FRA system assessments of railroads with poor safety records, would
"attack the root cause of the problem (human error)." The Safety Board closed out the
recommendation and superseded it on June 18, 1984, with a new recommendation issued as

13/ Railroad Accident Report--"Head-on Collision of Two Penn Central Freight Trains at
Herndon, Pennsylvania, March 12, 1972" (NTSB-RAR-73-3).

14/ Railroad Accident Reports--"Rear-end Collision of Two Southern Pacifie
Transportation Company Freight Trains, Indio, California, dJune 25, 1873"
(NTSB-RAR-74-1); "Head-on Collision of Two Penn Central Transportation Company
Freight Trains Near Pettisville, Ohio, February 4, 1976" (NTSB-RAR-76-10); "St. Louis
Southwestern Railway Company Freight Train Derailment and Rupture of Vinyl Chloride
Tank Car, Lewisville, Arkansas, March 29, 1978" (NTSB-RAR~78-8); "Rear~end Collision
of Two Consolidated Rail Corporation Freight Trains, Muncy, Pennsylvania, January 31,
1979" (NTSB-RAR-79-6); "Rear-end Collision of Southern Paeific Transportation
Company Freight Trains 02-HOLAT-21 and 01-BSMFK20, Thousand Palms, California,
July 24, 1979 (NTSB-RAR-80-1); "Head-on Collision of Baltimore & Ohio Freight Trains
Extra 6474 East and Exira 4367 West, Orleans Road, West Virginia, February 12, 1980"
(NTSB-RAR-80-9); and "Rear-end Collision of Two Burlington Northern Railroad
Company Freight Trains, Pacifie Junction, Iowa, April 13, 1983" (NTSB/RAR-83/09).
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a result of its investigation of the rear-end collision of two Seaboard System Railroad
trains at Sullivan, Indiana, on September 14, 1983, 15/ whieh the Safety Board concluded
resulted from the failure of one train's head-end crewmembers "to remain alert due 1o the
use of aleohol on duty.”

Develop and promulgate a requirement that locomotives operated in
main track service be equipped with an alerting deviee which will stop a
train if the engineer fails to respond to an alarm indicating that he or
she has fallen asleep or has become incapacitated. (Class II, Priority
Action) (R-84-31)

On October 11, 1984, FRA responded to this latest recommendation by reporting
that it was making a safety inquiry to explore thoroughly "the safety related aspects of
operating or riding in a locomotive," and the issue of alerting devices. The Safety Board
believes there is enough evidence for FRA to understand the crew alertness problem
without needing to make additional inquiries and studies. Commerecially made crew
alerters that are fully functional, highly reliable, and virtually tamper-proof have been
available for the past 10 years, during which time a number of the larger U.S. and
Canadian railroads have installed them on their locomotives. FRA should take immediate
action to implement Recommendation R-84-31.

The history of the Safety Board's concern for the need for a backup safety device on
locomotives operating over signalled lines to ensure engineers' compliance with signal
aspects is nearly as old as that regarding the alerter control. Following the rear-end
collision of two Texas and Pacific Railway freight trains at Meeker, Louisiana, in
1975, 16/ the Safety Board conecluded that it was the result of an engineer's failure to
comply with a restrietive signal aspect and on January 25, 1978, recommended that FRA:

Promulgate regulations to require an adequate backup system for
mainline freight trains that will insure that a frain is controlled as
required by the signal in the event that the engineer fails to do so.
(R-76-3)

This recommendation was reiterated by the Safety Board following the
investigations of accidents at Pettisville, Ohio, in 1976; Muney, Pennsylvania, in 1979;
Royersford, Pennsylvania, in 1979; Orleans Road, West Virginia, in 1980; Weleh, West
Virginia, in 1980; and Hermosa, Wyoming, in 1980. 17/

15/ Railroad Accident Report--"Rear-end Collision of Seaboard System Railroad Freight
Trains Exira 8051 North and Extra 1751 North, Sullivan, Indiana, September 14, 1983"
(NTSB/RAR~84/02).

16/ Railroad Accident Report--"Rear-end Collision of Two Texas and Pacifie Railway
Company Freight Trains, Meeker, Louisiana, May 30, 1975" (NTSB-RAR-75-9).

17/ Railroad Accident Reports--"Head-on Collision of Two Penn Central Transportation
Company Freight Trains Near Pettisville, Ohio, February 4, 1976" {NTSB-RAR-76-10);
"Rear-end Collision of Two Consolidated Rail Corporation Freight Treains, Muncey,
Pennsylvania, January 3, 1979" (NTSB-RAR-79-6); "Rear-end Collision of Consolidated
Rail Corporation Freight Trains ALPG-2 and APJ-2, Near Royersford, Pennsylvania,
October 1, 1979" (NTSB-RAR-80-2); "Head-on Collision of Baltimore & Ohio Freight
Trains Exira 6474 East and Extra 4367 West, Orleans Road, West Virginia, February 12,
1980" (NTSB-RAR-80-9); "Side Collision of Norfolk and Western Railroad Company's
Train No. 86 with Extra 1589 West, Near Welch West Virginia, September 6, 1980"
(NTSB-RAR-81-2); and "Rear-end Collision of Union Pacific Railroad Company Freight
Trains, Near Hermosa, Wyoming, October 16, 1980" (NTSB-RAR-81-3).
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FRA responded to this recommendation on July 26, 1976, stating that it believed the
immediate answers to the problem were improved training and effective testing rather
than installation of costly mechanical or electrical backup devices. In 1977, FRA
repeated this assessment and responded that it intended to complete an analysis of
training and testing procedures in the railroad industry. FRA estimated that constructive
action "will be about 2 years in the future." On December 24, 1980, FRA responded that
contract research programs to catalog railroad training programs had been completed and
it was distributing the reports of findings to the railroads. FRA's most recent response,
on April 30, 1984, was embodied in that cited previously for Recommendation R-73-8, and
for the same reasons it asked that the Safety Board close out Safety Recommendation
R-76-3. There has been no further response from FRA, and the Safety Board continues to
carry this recommendation in an "Open--Unacceptable Action" status.

These latest accidents reinforee the Safety Board's conviction that improved
training, periodic retraining, and supervisory testing, invaluable and essential though they
undeniably may be, are insufficient in themselves to eliminate the dreary litany of
periodic recurrences of catastrophic railroad accidents resulting from the failures of
engineers to comply with signal aspects. Again, the Safety Board believes the FRA
understands the dimensions of the problem and needs to take timely regulatory action.

There is undeniable merit in the argument that the "deadman" pedals and some early
designs of alerting devices were costly to maintain and were largely ineffective because
their purpose could be, and often was, easily defeated by the engineers. BN advanced
these reasons for its removing the pedals and alerters formerly installed on its locomotive
units. However, before the Wiggins and Neweastle accidents, there was apparently no
serious study given to the use of automatic train control or to the newer and improved
alerter devices being used extensively by other major railroad sysiems. The Wiggins and
Neweastle accidents may have brought about a significant change in BN poliey in this
area, for BN has ordered Train Sentry alerters for its new locomotive units and is
considering retrofitting a large number of ifs existing locomotive units with similar
devices. The Safety Board commends BN management for this action and urges BN to
pursue positive and timely action in this direction insofar as concerns the existing fleet
and future locomotive purchases. Moreover, the Safety Board urges all U.S. line-haul
railroads to install state-of-the-art safety backup devices on those of their locomotives
not already equipped with them.

Crewmember Rest and Performance

Federal regulations limit to 12 hours the maximum consecutive period of time
employees in railroad train service may be actually on duty. 18/ The minimum time they
must be allowed off duty between work assignments is 8 hours. Off-duty time begins
when the employee goes off duty, not when he actually reaches his home or away-from-
home lodging, and it ends when he reports for his next assignment. Typically, the
employee is notified 90 minutes before his reporting time. Thus, he can be allowed as
little as 6 1/2 hours of time in which to rest and from this value must be deducted
whatever period of time he needs to travel from his duty loeation to his home or lodging.
Il is essential that employees working under such conditions be provided with reasonably
reliable advance information as to when they may be recalled to duty. While the Safety
Board recognizes that many factors impaet on the predietability of train movements and

187 49 CFR, Part 228, Appendix A, Pg. 119.



-47-

crew utilization, the investigation of the Newecastle acecident indicated that traincrews
laying over at Gillette sometimes had to resort to guesswork in the absence of accurate
information as to when they could expect to be called to duty.

The median age of the crewmembers of Exira 6714 West in the Wiggins accident was
32; that for those assigned to Extra 7843 East in the Newecastle accident was 30. The
engineers of the two trains were 34 and 27, respectively. As far as could be determined,
all of the erewmembers of the two trains were in good health. Typical of railroad train
service employees who work in road freight pool service or who are assigned to the exira
board, their work sehedules were habitually irregular and unpredictable, and they probably
were accustomed to going for long periods without bed rest. It would not be unusual for
them to avoid sleeping altogether when away from home, particularly if they worked in a
relatively short-haul time freight pool, such as that between Denver and Akron. Since
they could normally expect to make the trip home to Denver in 3 to 4 hours, some might
spend their off-duty hours at Akron awake and wait until they get home to sleep. This
tendency, which is not unusual in railroading, is probably aggravated by the fact that
often the sleeping rooms available to them do not afford the proper environment required
for restful sleep. 19/

There is much scientific evidence that human performance varies with the time of
the day, and that it is correlated with the approximately 24-hour circadian 20/ rhythm of
human body temperature. Major decrements of performance have been demonstrated
when body temperature is at its lowest level, typically between midnight and
7 a.m. 21/ Research has shown that this is the most difficult time period for persons to
stay awake, even when they are accustomed to working at that time of day. Gradual
shifting of the biologiecal clock can be accomplished by delaying or advancing the
initiation of the sleeping period by not more than 1 or 2 hours per day, but adverse effects
on the performance of many persons, including fatigue inducement, can be caused by
irregular and constantly changing work/sleep eycles. The extent of these effects is only
now being discovered. 22/

Persons with constantly changing work periods are often trying to sleep when their
bodies are trying to wake them up, and trying to be awake when their bodies are trying to
sleep. Length and quality of sleep depend on when a person sleeps rather than on the
length of prior wakefulness. Because persons with irregular and changing work periods
never habituate to a single sleep cycle, they never sleep sufficiently. They are frequently
tired while working, often to the peint of chronic fatigue, and they commonly experience
some form of insomnia when attempting to sleep. Some researchers have found that such

19/ According to the erewmembers involved in the Newcastle accident, this was the case
with the older of BN's dormitories at Gillette, where, they said, there was little to
insulate the rooms from exierior sound and there was usually much noisy aetivity in the
adjoining rooms and hallways.

20/ From "eirca" (about) and "dian" (day).

21/ Moore, Ede, Sulzman and Fuller, The Clocks That Time Us: Harvard University
Press, 1982. Akerstedt, Torswell, and Gillberg: 'Sleepiness and Shift Work; Field
Studies." Sleep, 5:895-81(6: New York, Raven Press, 1982,

22/ Johnson, L. C. and Naitoh, P., "The Operational Consequences of Sleep Deprivation
and Sleep Deficit,” AGARDOGRAPH No. 193, June 1974. "Biological Clocks and Shift
Work Seheduling," Hearings before the Subcommittee on Investigations and Oversight of
the Committee on Science and Technology, House of Representatives, Ninety-Eighth
Congress, March 23, 1983.
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chronie fatigue and insomnia may result in a self-medication process leading to
aleoholism. Fatigued workers may ingest ‘massive doses of caffeine by drinking coffee or
tea to stay awake, and then consume high amounts of alcoholic beverages to ealm their
systems in order to sleep. Alecholism’ is known to be more prevalent among
changing-shift workers than in the regular working population. Caffeine and alcohol only
intensify the problem of fatigue, beeause they further disturb the normal sleep process.

A study reportéd in the Annual Revnew of Medleme, 1983, stated that smoking low
to moderate doses of marijuana produced a "...sense of well-being, with relaxation,
drowsiness, altered sense of time and dlstance . . .particularly during complex’ perceptual
motor tasks.* The complex task cited in the study was driving an automobile, which in
terms of eomplexity is generally categorized with flying airplanes and operating’
locomotives. _

L4

The erewniembers of Extra 6714 West had been off duty for periods varying from
16 1/2 ‘to ‘more than 58 hours befdre they were transported from Denver to Akron on
April 12. 1t is reasonable to assume that, while at home, they had slept during the night
of April 11-12 and hed arisen to begin their day's activities by 8 a.m., or about 20 hours
before the aceldent oceurred at Wiggins. The engineer and fifeman had no bed rest during
that period. ‘All that is known of the head brakeman's rest at Akron is that he complained
to the motel proprietor that he had not slept well because of the noise coming from the
conductor's room. The conductor did not return to his room until 11:30 p.m., after which
he watched television -~ the likely source of the noise that bothered the head brakeman.
At most, the conductor got less then 2 'hours rest and it is doubtful that either he or the
head brakeman actually slept at Akron.  The rear brakeman said he had about 3 1/2 hours
sleep before getting up to go to work. It is hot possible to state that any member of the
erew could be considered to be properly rested when they reported for duty at Akron

The engineer of Extra 7843 East had a total of 6 1/2 hours sleep, including about
4 hours at Gillette on the e¢vening of April 21, during the 48 hours preceding the
Newcastle accident. The head brakeman, who smd he was extremely exhausted, had at
the most, an Hour of sleep at Gillette and probably no more than a total of 4 hours sleep
during the 51 hours precedlng ‘the accident. Both of these men were unguestionably
suffering from fatigue and were unfit for duty when they went to work. The conductor,
who at 38 was 9 to 10 years older than any other man on the crew, was also the best
rested, havmg slept 7 1/2 hours while laylng over at Gzllette. The rear brakeman had only
slept about 3 1/2 hours.

The engmeer and head brakeman ‘said that they delayed going to bed at Gillette
because they thought they would be there about 16 hours and wanted to be rested when
they ‘'went to work. They said they based this caleculation on the supposition that the
16 crews ahead of them in the ealling rotation would be used at the rate of one an hour.
As it turned out, they were actually called 9 1/2 hours after going off duty, because the
crews had been used faster than they had thought they would be. However, this was not a
valid reason for their failure to get adequate sleep as their conductor had done. They
should have rechecked the rate at which erews Were being called and recalculated their
estimate of whén they would be recalled to duty. Instead, they chose to spend their time
in other activity. The Safety Board believes that this may have been characteristic of
these men. When they were last at theu' home térrinal of Edgemont, the engineer had
been off duty for neéarly 17 hours, but had slept only 2 1/2 hours;.the head brakeman had
slept only 3 to 3 1/2 hours of the 10 hours he had been off duty.
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Of all the crewmembers of Exira 7843 East, the engineer had worked the least
during the 72 hours preceding the accident-~20 hours 16 minutes. He had worked
11 hours, 15 minutes going from Edgemont to Gillette, but he had worked only 3 hours
5 minutes on his previous trip. It ecannot be said that the engineer had been
overworked--he had only worked 17 trips in the 30 days before the accident and a number
of these were of only a few hours duration. (See appendix D.) Although the head
brakeman had worked 22 trips during the 30 days preceding the accident, he, too, had been
afforded periods of time off during this period. The most recent of Lthese, during April 16-
19, had spanned 58 hours. During subsequent off-duty periods between trips, he had failed
to gel adequate sleep as a matter of choice. It is not surprising that he fell asleep after
leaving Gillette, and as with the head brakeman of Extra 6714 West in the Wiggins
accident, it was probably not an isolated incident of irresponsible behavior.

It is characteristic of a busy railroad division's extra board that it is staffed by the
employees with the least seniority, and extra board brakemen will usually get only
minimal time off belween work assignments. They know this and need to get rest when
they are off. As illustrated by these aceidents, they sometimes catceh up on their sleep on
the job, particularly if they are on a through train and have little or nothing to do. A
fast-moving extra board is usually an indication that the men who hold regular
assignments are being permitted to take time off their jobs. This was ceriainly the case
with the LEdgemont-Giliette pool and is borne out by the work records of the engineer,
head brakeman, and conductor of Exira 7843 East.

In summary, the Safety Board concludes that a contributing cause of both acecidents
was the head-end crewmembers' fatigue resulting, in part, from their voluntary lack of
sleep during their off-duty time. In the Wiggins case, the faligue was aggravated by the
irregular work/rest eyele to which the men were subjected. In the Newcastle case, the
work/rest cyele was somewhat irregular; however, the work schedule was much more
unpredictable than that of the Wiggins crew. The Newcastle crew had plenty of
opportunity to obtain rest, but the unpredietability of when they would be ealled for work
was more of a problem than it was for the Wiggins crew.

The Safety Board recognizes that {trainerew work hours are dictated by
union-management agreements, and changing the current duty~time agreements would be
an enormous undertaking. However, shift work and its impaet from the standpoint of
fatigue is a fact of life for many trainmen. The Safety Board believes that the railroad
industry in general has failed to consider properly the adverse effects of irregular and
unpredictable work/rest cycles on their traincrews, exemplified by the BN extra board and
pool crews. Other transportation industry operators are exposed to shift work, but
railroad exira board and pool trainerews' work/rest cycles are often even more irregular
and unpredictable.

Airline pilots and air traffic controllers are similarly exposed to shiff work as a
reality, and at times, they are exposed to irregular/rest cycles. However, the aviation
industry has taken steps to educate its operators about the seriousness of the effeets of
irregular work/rest cycles. For instance, self~monitoring of sleep and eating patterns and
the effects of alteration of the body's circadian rhythms are some of the items taught to
aviation operators. WNASA is currently conducting research on the effects of irregular
sleep and work schedules on long and short haul flights of commercial and military pilots.
Moreover, studies in Sweden and Japan have illustrated performance decremeni and
fatigue in train operators.
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The Safely Board believes there is an apparent lack of awareness on the parts of
railroad management and the labor organizations that this problem exists. This was
certainly borne out by the prevailing work conditions involved in the Wiggins and
Newcastle accidents. The Safety Board urges railroad management and the railroad labor
organizations to review the latest scientifie data regarding operator fatigue and expand
the existing employee training and super\nsory programs to include edueation in this area
of concern.

Crewmember Use of Alechol and Drugs

A significant factor in both accidents was the manner in which the engineer and
fireman of Extra 6714 West in the Wiggins acecident and the engineer and head brakeman
of Extra 7843 East in the Newcastle acc¢ident spent their off-duty hours before the
aceidents. Because all had gone without sleep, or at least had failed to get adequate
restful sieep when they had the opportumty, they were cmtlcally fatigued when they went
to work.

The 34-year old engineer of Extra 6714 West had been off duty for more than
25 hours before being transported as a passenger to Akron on April 12. This relatwely
long period of rest coupled with the fact that the trip to Akron was made in a little more
than 2 hours increased the likelihood that the engineer would spend his time in Akron
engaging in activity other than sleeping. Friends and coworkers of the engineer told
Safety Board investigators that he was a habitual drinkér, he probably had a "few beers™
every day at home or at layover points. The engineer was well known by name and
appearance to the employees, proprietors, and customers of the taverns in Akron. On the
night of the accident, he and the fireman had each eonsumed at least 6 or 7 beers in
Akron taverns between the hours of 8 p.m. and about 1:45 a.m. The engineer was
observed by the on-duty proprietor of the railroad contracted crew rest facilities between
2 and 2:30 a.m., visibly affected by his drinking. The proprietor, who was very familiar
with him, thought his speech was a little slow, "like his tongue was a little bit heavy," and
he later remarked to the fireman that the engineer "seemed a little bit high." The
proprietor was concerned enough to ask the fireman if he was going to run the train in the
engineer's place. By the time he drove the crew to their train, the engineer had
apparently used mouthwash to clear his breath and his speech seemed normal. If the
conduetor or any other erewmember thought the engineer was less than his usual self,
they evidently took no action to ensure that he did not operate the train. ‘

The investigation failed to develop sufficient factual information to establish with
certainty the quantitative level of alcohol in the engmeer's body or its effect on his
behavior when and after he boarded the train. -The available evidence indicated that he
had consumed about 1 ounce of aleohol per hour over a period of 6 to 7 hours. Alcohol is
eliminated from the system at an average constant rate of 0.015 percent per hour, and on
that basis the engineer would have had an approximate blood alcohol level of 0.10 percent
when he stopped drinking, and a blood aleoho! level of 0.070 percent at the time of the
accident. A postmortem toxicological scan of the engineer's blood indicated the presence
of aleohol, although the sample tested was insufficient for quantitative analysis.

Having spent the evening making the rounds with the engineer, the fireman's intake
of alcohol was probably about the same as that of the engineer. At least that is the
testimony of witnesses. He, too, had gone without sleep. Unlike the engineer, he
seemingly did not exhibit outward indications of intoxication, at least while he was with
the motel proprietor. However, the toxicological scan of blood and urine samples
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recovered from the fireman yielded findings of 0.056 percent blood alcohol level and
.09 percent urine aleohol concentration. The fact that the urine level was more than
35 percent greater than the blood concentration indicates that the fireman was in the
postabsorbtive state at the time of his death and that blood aleohol would have been
higher at an earlier time. Assuming that the fireman had nothing to drink after leaving
the Akron bar about 2 hours before the accident, it is calculated that his blood aleohol
level was about .085 percent when he received the eall to report for duty and about
.070 percent when he boarded the train.

A blood aleohol concentration in the .07 to .09 perceni range in the typical
individual ean cause impaired response to both audible and visual stimuli, even though
outward appearance may be normal. Given the known propensity for alecohol to
complicate the effects of fatigue caused by lack of sleep and irregular work/rest cycles,
its use by the engineer and fireman of Extra 6714 West must be considered a major
contributing factor to the reason they fell asleep, and therefore, it relates directly to the
cause of the Wiggins aceident.

The blood and urine samples obtained from all the surviving train erewmembers in
the Newcastle accident and the blood and tissue samples obtained from the men who had
been killed were submitted to toxicological testing. All the samples were negative for
alechol and illicit drugs other than cannabinoids. Positive findings for cannabincids were
reportedly found through the Enzyme Immunoassay Technique (EMIT) by one laboratory in
the urine samples obtained from the engineer and conductor of Extra 7843 East; ithe head
brakeman of Extra ATSF 8112 East; and the engineer and rear brakeman of Extra 5533
East. These findings were confirmed in every case (except that of the conductor of
Extra 7843 East) by means of Thin-Layer Chromatography testing at the same laboratory.
The latter findings were also confirmed through the use of the more sensitive and reliable
Gas~Liquid Chromatography/Mass Spectrometry {GC/MS) method of screening at the
Armed Forees Institute of Pathology (AFIP).

Subsequent testing of portions of the whole blood samples was performed at the
University of Utah Center for Human Toxicology. Testing for the presence of
cannabinoids in the blood is the most definitive procedure and the quantitative level of
positive results gives an accurate indication of recency of usage. Three different
cannabinoids were tested for in the blood samples - Delta 9 Tetrahydrocannabinoid (THC),
Hydroxy Acid (OH) metabolite, and Carboxylic Acid (COOH) metabolite (the first two
named are psychoactive substances in the blood). Delta 9 THC peaks rapidly, then
diminishes from about 100 ng/ml to about 1 ng/ml 23/ in 6 hours. The OH metabolite is
undetectable after about 3 hours. The COOH metabolite diminishes gradually and has
been detected in the blood for up to 1 week after marijuana use. If this metabolite is
detected in the urine, it should also be present in the blood. The blood testing detected
cannabinoids in the samples as follows: THC and COOH in the engineer of
Extra 7843 East; COOH in the rear brakeman of Extra 7843 East; THC, OH, and COOH in
the head brakeman of Extra ATSF 8112 East; COOH in the rear brakeman of Extra
ATSF 8112 East; COOH in the engineer of Extra 5533 East; and THC and COOH in the
rear brakeman of Extra 5533 East. No trace of cannabinoids was found in the sample
taken from the conductor of Extra 7843 East, or any of the other erewmembers of the
three trains.

23/ Nanograms/milliliter.
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The associate director of the Center for Human Toxiecology testified as an expert
witness at the Safety Board's public hearing. He stated that the most common effect of
marijuana use is euphoria. "There's a feeling of high, spaced if you want to ceall it that;
that type of feeling, euphorie."” He also stated that during experiments he had observed
none of the subjeets fall asleep during the first hours after using marijuana, and he related
that there are no firm studies in the area of the effects after euphoria ends. He did not
think there was as yet sufficient data to extrapolate levels of cannabinoids in the human
system to presumptive effects on performance and behavior; however, he said that
research of which he was aware revealed measurable human performance degradation up
to 6 hours after marijuana use. There is also experimental evidence that marijuana
impairs psychomotor performance, such as reaction time, coordination, and tracking
tasks, for as long as 4 to 8 hours after use. 24/ Research has not established thal adverse
behavioral effects do not ocecur for longer periods. Furiher, the metabolic characteristics
of marijuana are such that it may aectively affect the nervous system long after it is no
longer detectable in the blood. Moreover, the long-term behavioral effects of casual
and/or chronic use of marijuana have not been confirmed or eliminated by research.

The expert witness also gave his interpretation of the test results shown in Table 1
on page 30. In his opinion, the statements of the engineer of Extra 7843 East, as to how
often he smoked marijuana and when he had last smoked it, were inconsistent with the
test results. According to the expert witness, the test results indicated that, if the
engineer was a casual user of marijuana, as he testified, then he had smoked a marijuana
cigarette 4 to 6 hours before his blood was drawn for testing. Since nearly 4 hours had
elapsed between the sample collection and the accident, this indicated the engineer had
smoked marijuana some time during the 2 hours preceding the accident. Even if the
engineer was a heavy user and had used marijuana more than 4 to 6 hours before being
tested, the presence of THC in his blood indicates that he was still under the influence of
marijuana at the time of the aceident. The Safety Board concludes that, on this basis, the
engineer was under the influence of THC at the time of the accident, and therefore, his
failure to respond to the signals may have been the result of his use of marijuana.

In light of the faet that EMIT testing of the urine sample taken from the conduetor
of Extra 7843 East was positive for cannabinoids, whereas GC/MS testing of the sample at
AFIP and testing of blood at the Center for Human Toxicology were negative for
cannabinoids, the expert witness explained that the EMIT test of urine has been known to
give positive results when the more definitive GC/MS testing of the same specimen
produces negative results. He added that on the basis of the full range of tests, he did not
consider the conductor to be a marijuana vser. According to the eonductor, he had never
smoked marijuana. The Safety Board, therefore, concludes that the positive EMIT result
was a "false positive."

The rear brakeman of Extra 7843 East said he had tried marijuana about 3 years
before the accident, but had not used it since. The expert witness interpreted the low but
positive detection of COOH in the brakeman's blood as inconsistent with his testimony.
He said that if the brakeman was an infrequent user, he had last used marijuana about
6 days before the accident.

24/ '"Marijuana and Health: Report of a Study by a Committee of the Institute of
Medicine, Division of Health Sciences Poliey, National Academy Press, Washington, D.C,,
1982,



53—

The head brakeman of Exira 8112 East stated that he had been using marijuana for 6
to 7 years, currently used it once or twice a week, and recalled last using it 5 to 6 days
before the accident. The expert witness also found this testimony inconsistent with the
test results which revealed conecentrations of THC, OH, and COOH in the man's blood.
The levels detected, according to the expert witness, indicated usage of a highly potent
grade of marijuana about 3 hours before the samples were taken, or about 1 1/2 hours
after the accident ocecurred. From 6 to 8 a.m., April 22, the head brakeman was away
from the accident site and had yet to be contacted and instructed by a supervisor to
submit to testing. Therefore, he had ample opportunity to use marijuana unobserved
during that period.

Testing of the blood sample recovered from the body of the rear brakeman of
Extra ATSF 8112 East detected the presence of COOH. In the expert witness opinion, the
low level of the metabolite indicated use of marijuana by the brakeman about 6 days
before the acecident.

According to the engineer of Extra 5533 East, he had used marijuana for 2 to
3 years, and had used it about 10 times during that period. He also stated that he had last
used marijuana about 10 days before the accident. The expert witness' testified that
these contentions were not consistent with test findings that indicated use of marijuana
24 to 48 hours before the accident.

The rear brakeman of Extira 5533 East related that he had used marijuana since
1969, currently used it once or fwice a week, and had last used it a week before the
accident. The expert witness again disagreed, stating that the current and recent usage
statements were not borne cut by the detection of THC and COOH in the man's blood. He
said the levels detected indicated the brakeman used a very potent grade of marijuana and
had last used it 4 to 6 hours before his blood sample was obtained. As with the engineer
of Extra 7843 East, this indicated usage during the 2-hour period preceding the accident.

Given the expert witness interpretation of the time implications of the levels of
cannabinoids found in the samples of 6 of the 12 BN train erewmembers involved in the
Newcastle accident, it can be coneluded that 3 were relatively casual or infrequent users
of marijuana, 1 had used marijuana shortly after the acecident (and conceivably could have
been under the influence of THC at or before the time of the accident), and two had used
marijuana within a period of 2 hours before the aceident (and were under the influence of
THC before and at the time of the accident). During the Safely Board's investigation, it
was not possible to develop sufficient data to establish whether the 12 erewmembers in
the Newecastle accident were representative of the Alliance Division as a whole, other
than the faect that they were from the standpoint of median age. Nevertheless, the Safety
Board believes that the fael that half of this group were marijuana users is a strong
indication that the use of illicit drugs was a serious problem among train service
employees on the division.

About 3 months before the Newcastle accident, the Denver Region counselor for
BN's EAP beeame sufficiently concerned by whatl he perceived to be a serious drug abuse
problem on the Alliance Division to organize a special program to attack it. His plan was
to gain partieipation in the program by the division's employees and supervisors, the
division safely committee, the union representatives, and the staffs of the safety and
rules department and eclaim department. "Marathon" safety meetings were held which
stressed the aleohol and drug issue. The counselor devoted mueh of his time to these
meetings and
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to being available to counsel potential clients for the EAP. During February, March, and
April 1984, the biennial rules examinations were also econducted at Edgeimont, and 8 of the
12 employees involved in the accident attended these. (See appendix B.} The trainmaster
at Edgemont helped conduct all of the rules examinations that the eight ecrewmembers
attended.

BN's assistant viee president of safety and rules testified at the Safety Board's
public hearing that he interpreted BN's Rule G as meaning that before employees go on
duty, they must be entirely free of the effects of the substances covered by the rule,
namely "aleoholic beverages, intoxicants, narcoties, marijuana, and other controlled
substances." He said, "When they come on duty, they must be free from the effects of
these substances."” He further stated that he thought this required freedom from the
substances in the employees' systems, necessitating total abstinence from the use of
marijuana, and at times, total abstinence from the use of alechol. However, the rule
prohibits the use of the substances by employees on duty and when they are subject to
duty, and it states employees must not report for duty under the influence of the
substances. It does not say they must be totally free of the effects of the substances, nor
does it define "influence" or "subject to duty." The Safety Board's investigation left little
doubt that BN Denver Region employees had been left to interpret for themselves the rule
and its fine points, particularly the "subjeet to duty" provision. None of the surviving
crewmembers involved in the accidents recalled discussion of the provision at biennial
rules examinations or safety meetings, despite the fact that safety and rules department
supervisors usually took part in those funetions. The assistant superintendent at Gillette
testified that he had never heard an interpretation given at a safety meeting on the
Alliance Division.

The Safety Board's investigation established that BN's Denver Region employees
were required to attend rules classes every two years and that the classes were essentially
limited to an examination on the rules usually preceded by a slide presentation covering
changes to the rules and instructions. The lack of discussion on eritieal rules and their
provisions failed, in the opinion of the Safety Board, to comply with Federal
regulations 25/ which required the railroads to periodically instruet each employee
governed by the rules "on the meaning and application” of those rules. (See appendix G.)
Further, an examination composed of multiple-choice questions that could be passed with
a relatively low mark and taken repeatedly until it was passed was not necessarily an
accurate gauge of the employees' knowledge of the rules. Since not all the employees
were tested simultaneously, some could always find out what was in the test from those
who had taken it. When an employee failed a test and then passed it later without
retraining other than "boning up," there is little reason to expect long-term improvement
in his knowledge. If an employee may miss one-fourth the questions and still be passed,
he may have missed many questions dealing with critical areas such as Rule G, the signal
aspects, and defined speeds. Although BN's director of safety and rules stated that the
employee would be failed in such an instance, the judgment was probably left to the
immediate supervisor who gave and graded the test. The Safety Board's investigation of
another BN accident indicated that such a decision was entirely disceretionary and could
permit an employee to continue to be qualified on a job without any knowledge of rules
critieal to that assignment. While this form of inadequate training may not be endemie to
the railroad industry, Safely Board investigations of major accidents in the past strongly
suggest that it is relatively widespread and representative in the industry.

25/ 49 CFR, Part 217.11.
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The Safety Board believes that the Wiggins and Newecastle accidents dramatically
illustrate how imperfectly BN's operating employees and line supervisors undersiand
"subject to duty" under Rule G. At the time of these accidents, BN comprised the largest
single or combination railroad system in North America and operated virtually from coast
to coast in the U.S. and Canada. 26/ It had a policy and a rule concerning the use of
alcohol and drugs by its employees. There was a mechanism within BN's organization for
developing and disseminating a uniform understanding of what that policy and rule
required. BN had a safety and rules department with regional directors and field staff
which had the responsibility of carrying the understanding and requirement to line
supervisors and employees through the vehicle of training and safety programs. Yet, the
Safety Board's investigations have shown that there was a complete breakdown somewhere
in this line of ecommunication. Obviously, unless supervisors have a uniform understanding
of the rule, they cannot enforce it properly.

Testimony at the Safety Board's public hearing produced a broad range of conflicting
opinions on the part of train service employees and line supervisors as to the meaning of
subject to duty under Rule G. While some of this testimony may have been self-serving,
the Safety Board believes that the situation was confused and that little effective effort
had been made to give the employees and their supervisors a elear and uniform
understanding of management’s interpretation of the rule. This was particularly
unfortunate on the Alliance Division which had one of the worst safety performances of
any BN division during the first part of 1984, and where the EAP counselor had ealled for
an all out attack on what he perceived to be a serious drug abuse problem on the division.
During the 3 months preceding the Newcastle accident, safely meetings and rules
examinations were held across the division, but no one used these opportunities fo cover
ecentral questions such as, "When does the rule apply?" or "When are you under the
influence?" and "When do you stop?" It was management's responsibility to make certain
that all employees understood its interpretation of the correct answers to these critical
questions and to enforce Rule G with an adequate supervisory staff.

The older and more experienced survivors of the Wiggins accident seemed lo
undersiand that they were subject to duty under Rule G and should abstain from drinking
when they were "marked up," that is they were available to work whenever fully rested
under the 8-hour rule. This could be construed to mean that they understood that they
had to refrain from drinking early enough for them to be fit once they could be called to
work. Bul even among these men, it was obvious that there was no common understanding
on the subject. The veteran engineer of Extra 7820 East said that he had never heard a
time specified in his experience, and that he really didn't know what was meant by subject
to duty under Rule .

Of the younger men who survived the Newcastle accident, 6 said that they thought
they were subject to duty under Rule G when "the phone rang," or 90 minutes before they
had to report to duty. They believed that their use of the prohibited substances had to
cease 90 minutes before going on the job, providing of course that their eall gave them
the requisite lead time. The engineer of Extra 7843 East said it meant 4 to 5 hours before
going to work, although he stated i1 was difficult to prediet or to find out for certain
when he would be called to work. The engineer of Extra 5533 East thought it

26/ BN's mileage was 28,835; the nearest systems to il in terms of size were Canadian
National Railways (22,518) and Union Pacifie~Missouri Pacific (22,068).
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meant when he was marked up, fully rested, and could be called. The conductor of Extra
7843 East called the subject, "a very gray area" that he had never heard defined. The
trainmaster al Edgemont and his immediate supervisor, the assistant superintendent at
Gillette, disagreed with those who said subject to duty slarted when the phone rang.
Their interpretation was similar to that of the engineer of Extra 5533 East, that
employees were subject to duty under Rule G after they had "received rest as provided by
the hours of service law." Since the law permits putting a train service employee back to
work 8 hours after he last went off work, this interpretlation could conceivably permit his
continued usage of a prohibited substance right up to the minute he reports for duty. As
has so often been tragically demonstrated, users of aleohol or drugs characteristically fail
to recognize that they are adversely influenced by whatever substance they have been
using. Railroad users of aleohol appear to be as prone to this inclination as those from
any other segment of society, and their lack of proper judgment in this regard can result
in potentially catastrophic impact on their fellow employees and the public.

In a 1983 incident at Union Station in Washington, D.C., a Baltimore and Ohio
Railroad engineer was removed, minutes before its scheduled departure, from the
locomotive of a Maryland Department of Transportation commuter train occupied by
about 400 passengers. Although the engineer was found to have a blood aleohol level of
.222 percent, he protested that he believed he had stopped drinking early enough for the
aleohol to '"wear off" and that he was perfectly fit and capable of running the
train. 27/ Evidence developed as a result of the Wiggins investigation indieates that
neither the engineer nor the fireman of Extra 6714 West considered themselves to be
impaired by drinking they had done just before reporting for duty. Nor did the engineer of
Exira 7843 East in the Newecastle aceident believe that his use of marijuana would affect
his performance in operating the train, even though he said he knew his use of marijuana
typically altered his mood.

BN's Rule G, and the like rule of North America's entire railroad industry, is based
on the Uniform Code of Operating Rules (UCOR). In recent years, BN and some other
railroads have modified and expanded their Rule G, but some of the most critical aspects
of the rule remain couched in ambiguous language that leaves far too muech to individual
interpretation. This is particularly true of the subject to duty provision which has never
prescribed specific mandatory periods of abstinence from the use of alcohol and other
prohibited substances. The railroad industry management and the railroad brotherhoods,
as well as FRA, seem unable and/or disinelined to provide railroad employees with
specific timespan guidelines to follow. An example of this attitude was expressed by the
assistant vice president in charge of BN's safety and rules department in his testimony
that he didn't think the employees could live up to BN’s Rule G unless they observed an
abstinence period, but he didn't believe that the period needed to be specified "in light of
our present Rule G." The Safety Board believes, however, that the interests of the
railroad companies, railroad employees, and the publie at large demand that the subjeet to
duty provision of Rule G be thoroughly defined, and that its definition be disseminated to
and interpreted for railroad employees. Inaction and "band-aid" remedies are not going to
solve this problem.

27/ Railroad Accident Report--"Derailment of Illinois Central Gulf Railroad Freight
Train Extra 9629 East (GS-2-28) and Release of Hazardous Materials at Livingston,
Louisiana, September 28, 1982" (NTSB/RAR-83-05).
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The Safety Board's eoncern about aleohol- and drug-induced impairment of train
crewmembers dates from its investigation of a 1973 collision between two Southern
Pacific Transportation Company freight trains resulting from an aleohol-impaired
engineer's failure to control his train. 28/ As a result of the investigation, the Safety
Board recommended that FRA promulgate regulations prohibiting the use of intoxicants
and narcoties by railroad employees for a specified period before they go to work and
while they are on duty. FRA never took the recommended regulatory action. Following
the derailment of an Illincis Central Gulf Railroad train and resultant release of
hazardous materials at Livingston, Louisiana, on September 28, 1982, and the collision of
two Missouri Pacific Railroad trains at Glaise Junetion, Arkansas, on October 3,
1982, 29/ both involving alecohol~impaired engineers who turned over the operation of their
trains to unqualified employees, the Safety Board made the following recommendations to
FRA:

Immediately promulgate a specific regulation with appropriate penalties
prohibiting the use of alechol and drugs by employees for a specified
period before reporting for duty and while on duty. {(Class II, Priority
Action) (R-83-30)

With the assistance of the Association of American Railroads and the
Railway Labor Executives Association, develop and promulgate effective
procedures to ensure that timely toxicological tests are performed on all
employees responsible for the operation of the train after a railroad
accident whiceh involves a fatality, a passenger train, releases of
hazardous materials, an injury, or substantial property damage. (Class I,
Priority Action) (R-83-31)

The Safety Board reiterated both of these recommendations on May 14, 1984, as a
result of its investigation of a rear-end collision between two Seaboard System Railroad
trains at Sullivan, Indiana, on September 14, 1983; 30/ the collision had been the result of
an alechol-impaired engineer and head brakeman fallmg asleep.

FRA responded to Recommendations R-83-30 and R-83-31 on June 5, 1983, by
stating that it was fully committed to combating the misuse of aleohol and drugs by
railroad employees and was directing its efforts to develop a comprehensive national
program in elose working relationship with the railroads, rail unions, the Safety Board, and
other agencies. On July 5, 1983, FRA issued an Advance Notice of Proposed Rule Making
(ANPRM) to address the alecohol and drug problem. Subsequently, FRA held publie
hearings at several locations throughout the country.

28/ Railroad Accident Report--"Rear-end Collision of Two Southern Pacific
Tran')sportatlon Company Freight Trains, Indio, California, June 25, 1983" (NTSB-RAR-
74-1

29/ Railroad Accident Reports--"Derailment of Illinois Central Freight Train Extra 9629
Fast (GS-2-28) and Release of Hazardous Materials at Livingston, Louisiana,
September 28, 1982" (NTSB /RAR-83/05) and "Side Collision of Two Missouri Pacific
Railroad Company Freight Trains at Glaise Junction, Near Possum Grape, Arkansas,
October 3, 1982" (NTSB/RAR-83/06).

30/ Railroad Accident Report -- "Rear-end Collision of Seaboard System Railroad
Freight Trains Extra 8051 North and Extra 1751 North, Sullivan, Indiana,
September 14, 1983" (NTSB/RAR-84/-02).
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On June 12, 1984, the FRA issued an NPRM which proposed {o:

While the Safely Board supports the concept of FRA's proposed rule, the Board
believes certain technical improvements need {0 be made to it.
Board testified before the FRA in Washington, D.C., on FRA's proposed rule and suggested
Formal writlen comments were provided to FRA on August 15,
In summary, the Board proposed the following technical

changes to improve it.
(See Appendix F).

1984.

a) Prohibit the use of aleohol and drugs in railroad operations.

b) Require toxicological testing of employees following major
aceidents and incidents.

e) Require pre-employment drug urine screens for applicants for
certain positions.

d) Authorize the railroads to require employees to cooperate in
breath and urine tests administered by or for the railroad in certain
cirecumstances that would be deemed to constitute just cause for
testing.

e) Require the railroads to institute policies that will encourage the
identification of employees troubled by alecohol and drug abuse.

f) Institute improvements in the acecident/ineident reporting system
that will assist in better documenting the extent of aleohol and
drug involvement in train aceidents.

improvements to the rule:

a)

b)

e)

d)

e}

f)

The Safety Board believes that FRA's proposed rule, if amended in response to these
concerns of the Board, will provide some positive measures that will begin to control the
use of aleohol and drugs in railroad operations. However, the rule will only be a start in
the right direction. The Board is concerned that the final rule has not yet been issued by

All employees directly involved in an aceident should be covered by the
rule.

Specifiec reference should be made to the faet that marijuana is a
controlled substance as defined by 21 U.S.C. 802.

The rule should not convey the message that a blood aleohol level, such
as 0.05 percent, in an operator is permissible for safe operation of a
train.

Testing for marijuana use must be based on a reliable blood analysis for
THC and its metabolites.

Postacecident toxicological testing of railroad employees involved in rail-
highway grade crossing aceidents should not be excluded.

Railroad employees who refuse to be tested under the proposed rule
should be terminated from railroad employment.

On August 2, 1984, the
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FRA, and that FRA's resolve in addressing this serious safety problem may be eroding or
weakening. The Board believes that the action FRA has publicly promised to take should
be taken withoul further delay.

Supervision of BN Train Operations

Akron, Colorado, is a rural village with little commerce other than that provided as
a result of its being a crew-change point on the BN Chicago-Denver main line. It is the
away-from-home layover point for traincrews operating out of Denver, Colorado, and
MeCook, Nebraska. Recreational activity available to these erews at Akron was limited
and seasonal in nature. There were, however, a substantial number of taverns, eonsidering
the town's size, where video games and pool could be played and where aleoholie
beverages were served. The Safely Board believes that only substantial patronage by
railroad employees could support so many such establishments, and given the dearth of
alternatives, BN's supervisors had little reason to expect otherwise. In addition to several
bars, the town also had several carry-out stores, making it easy for railroad employees to
obtain aleoholic beverages and consume them in their rooms.

When the proprietors of the motel contracted with BN to house its employees, they
set forth a set of rules of conduect, one of which absolutely forbade aleoholic beverages
and illegal drugs on the motel premises. Because BN's employees wanted to drink beer in
their rooms at the motel, they complained about the rule to their union representatives.
In response, the superintendent and trainmaster in charge of the Denver-Akron main line
asked the motel proprietors to drop the rule, as well as the others. At the insistence of
the proprietors, the alcohol-drug rule was still in force at the time of the accident.
However, there appears to be a serious confliet between BN management's interpretation
of {he subjeet to duty provision of Rule G and the supervisors' efforts to remove a
restriction to employees' consuming alcoholic beverages at a time they were supposed to
be getling their rest and might be subjeet to being called to work.

Unlike most railroad crew change points, Akron was not the headquarters of a
trainmaster, road foreman of engines, or other BN operating department supervisor.
After BN closed its dormitory and eontracted with the motel, the only local employee was
the agent who worked the daylight shift. Crews received their calls to duty and were
transported as necessary by the motel proprietors. The trainmasters and road foremen of
engines responsible for supervising the erews on both sides of Akron were headquartered
at the erews' home terminals of Denver and MceCook. The erews that worked between
Denver and Akron worked under a trainmaster and a road foreman, both of whom worked
nominally daylight tours of duty. No supervisor was assigned to work the territory at
night. The trainmaster and road foreman had many administrative duties which took up
much of their time and kept them relatively close to Denver. Although the road foreman
had been instructed to get out and meet his subordinates, he had only been able to ride
about 20 trains in the 3 1/2 months preceding the Wiggins aceident, and none of these
were between the hours of midnight and 6 a.m. The road foreman had ridden only 6 trains
into Akron, and the proprietor of the motel recalled seeing him only 4 or 5 times in the 3
1/2 month period. Even though warned by his predecessor that the engineer of Extra 6714
West might be a problem, the road foreman had yetl to contact him and he was not aware
that the engineer was used at times on Amtrak passenger trains between Denver and
Akron. The Safetly Board believes that this was the resultl of the road foreman's need to
set priorities rather than his personal oversight or negleect.
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The trainmaster rarely rode trains over the Akron end of his territory, and he never
checked out Akron's taverns to see if his erew was drinking there. Although he said he
made surprise checks at Akron once or twice a month, the motel proprietors said they
only saw him once every 2 months on the average. Before the accident, the trainmaster
and road foreman usually made their efficiency checks together, and these were
habitually made at the same location. If traincrews knew where and when their
supervisors were most likely to make "surprise" efficiency checks, then there was little
element of surprise and the purpose of the checks was nullified. If the supervisors
predictably rode trains on the Denver end, there was not much chance they would be
encountered at Akron. The crew of Extra 6714 West had no reason to fear that a
supervisor might observe their off-duty activity at Akron or be on hand to check their
fitness when they reported to work. The Safety Board considers that this was a relative
certainty and that it contributed to the irresponsible behavior of the crew.

The lack of adequate supervision was also a critical faetor in the Neweastle
accident. Ag in the Wiggins scenario, the crew of Extra 7843 East had little contact with
supervisors between Edgemont and Gillette -- virtually none at night. They had no reason
to think they might encounter their trainmaster at night, because they could be
reasonably certain that he was at home in bed on any normal night when no emergency
existed. The trainmaster at Edgemont was also burdened with many administrative
funetions, and for more than 2 months prior to the Newcastle accident, he had been the
only supervisor overseeing the performance of about 250 train crewmembers over
160 miles of railroad, including 116 miles of one of the busiest single-track railroads in
the world. During this period, he had no days off duty and nominally worked & 12-hour day
from about 8 a.m. to 6 p.m. In the absence of an emergency, there was no supervision of
the trains moving over his territory at night. The trainmaster was able to meet his
requirement of riding {wo trains a month which he usually did during his normal daylight
hours of duty.

The Edgemont trainmaster realized that he had far too little contact with his
employees, but there was little he could do about it. He alsc had too little training on the
rules -- his interpretations of Rules G, 34, and 804(b) were improper, judged in the light
of their interpretations by higher management. This was unfortunate since the majority
of employees working under the trainmaster were young and relatively inexperienced, and
the trainmaster had a key role in the conducting of safety meetings and rules
examinations for the employees during the critical months preceding the aceident.
Traditionally, the trainmaster is a teacher as well as an enforcer. He must understand the
rules if he is to interpret them correctly for his employees.

Given the Alliance Division's poor safety record and the coneern over the perceived
drug problem on the division, the Safety Board questions the BN's failure to provide the
Edgemont trainmaster with the assistance of another supervisor while the Edgemont road
foreman of engines was ill and could not work. Both the assistant superintendent at
Gillette and the superintendent at Alliance should have made the necessary provisions to
do this. The Safety Board believes that their failure to do so is an indieation that they
were more concerned with supervisory economy than they were with operational safety.
If they had been impressed by the EAP counselor's warnings about the division's
drug-asbuse problem, they apparently did not perceive that greater supervisory activity
might alleviate it. This sense is reinforced by the faet that traffic had at least doubled in
the 5 years preceding the accident, yet two supervisory positions added at Edgemont
during this period had been gbolished. Even before the road foreman became ill, there
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were no more supervisors than when the traffic level was half that at the time of the
accident. The situation was exacerbated by the fact{ that traffic growth had necessitated
the hiring or transfer to the division of hundreds of youthful and inexperienced employees.

Traffic also had greatly increased on the Denver-Akron territory without any
increase in the number of supervisors. These failures to keep supervisory levels apace of
traffic appear to be a direct result of BN management policy. The senior vice president
of regional operations said he believed BN ought to rely more heavily on conductors and
engineers for the management of its train operations and, thus, avoid over-managing the
employees. On the other hand, he stated that supervising a railroad's operations was much
more difficult than overseeing & stationary work operation, such as a factory. On the
basis of figures he provided at the Safety Board's public hearing, the average BN line
operating offieer, exeluding those assigned to terminals, supervises 220 miles of railroad
24 hours a day. The same imbalance between day and night supervision evident in the
territories involved in the Wiggins and Newcastle aceidents probably exists elsewhere on
the BN system. While the senior vice president said BN was "looking at" the possibility
that such an imbalance might exist, the Safety Board is convinced that BN does have
serious inadequacies in this area.

The Safety Board believes that it is absurd for BN management to charge its
supervisors with the responsibility for training and testing the employees to gain their
increased eompliance with its rules, and then justify reducing the supervisory force on the
premise thatl the employees ought to be able to supervise themselves.

As a result of the Safety Board's investigation of the Glaise Junction, Arkansas,
accident previously referenced, the following recommendation was made to all member
railroads of the Association of American Railroads:

Establish supervisory procedures at crew-change terminals fo insure that
all operating department employees coming on duty at any hour of the
day are physically fit and capable of complying with all pertinent
operating rules. (Class II, Priority Action) (R-83-60)

On July 27, 1983, BN responded that it had recently increased its efficiency testing
program, ineluding cehecks of employees prior to their departure on trains, as well as
stopping trains en route and checking their crews. However, BN replied that, "To
establish supervisory procedures at all points where crews change or at all outlying
terminals where crews go on duty would prove extremely difficult...and would
necessitate many additional supervisors.” BN said, however, that it would continue the
program of making checks more frequently where supervisors were not on duty.

The investigations of these accidents indicated that, contrary to BN's response to
Recommendation R-~83-60, there was no increase in the checks being made at Akron.
Indeed, fewer rather than more tests were being made. The ability of supervision to
maintain even a modicum of nighttime activity at Edgemont and on the line between
there and Gillette was significantly reduced by the failure to replace the Edgemont road
foreman while he was unable to work. The Safely Board believes BN's policy of reducing
its supervisory foree in the face of increasing traffic is self-defeating and unrealistic.
This tendeney, along with the failure to make adequate provision for night supervision,
particularly at outlying peints, were probably factors in both the Wiggins and Newcastle
accident.
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BN's Employee Assistance Program (EAP)

The investigation indicated that the Denver counselor in BN's employee
rehabilitation program (EAP) was very active and had a much higher percentage of clients
to total employee population than the program had system-wide. Many self-referred
employee clients of EAP had been discharged for violating Rule G and could only be re-
instated in their jobs if they entered the program and submitted to evaluation and
treatment. However, this may have been an indication that the number of employees with
problems was higher on the Denver Region than elsewhere. There is no reliable way to
accurately determine how effective the program really was. In any event, its outreach
was apparently inadequate insofar as employees with aleohol- and drug-related problems
was concerned. The overall utilization rate on the region for aleohol and drug users was
only about 3.7 percent of the total employee population, whereas the EAP counselor
thought that as many as 50 percent of the employees might be users based on the low
median employee age and use within the population as a whole. Moreover, the irregular
work assignments of many BN employees might have resulted in an even higher
percentage of users within the employee population.

It was evident that EAP had been insufficiently publicized before the accidents
occurred, since many employees were unaware of it. One reason for this was probably
inadequate staffing. Although the Denver counselor had been informed that the fireman
of Extra 6714 West liked to drink when away from home, he never followed up on the lead.
This factor may help explain the program's relatively poor outreach performance. Since
the aceidents, BN has increased the Denver staff to two counselors. This is a
commendably positive response and is probably an indication that BN recognizes the need
to strengthen EAP in the region. In this regard, EAP would probably be econsiderably more
effective were first line supervisors required to become more thoroughly involved in the
program. Given what the Safety Board views as a critical situation resulting from BN's
policy of reducing line supervisor strength and the burdens now being borne by the
supervisors, placing this added responsibility on them would be unrealistic at present
levels of supervisory staffing.

A significant aspect to the Denver EAP outreach performance was the fact that no
employee elient had been referred to the program by another employee. Since the
accidents, BN has created a new prevention and referral program on the Denver Region
which is to utilize peer committees to identify those employees with aleohol and drug
problems and to encourage them to become EAP clients. This so-called "Rule G By-pass"
program has been highly favored by the labor organizations as the ultimate solution to the
aleohol and drug problem. It will be, however, a voluntary program that, like EAP itself,
can only help those who recognize that they need help and accept it. Of course, the
Safety Board strongly supports any program which will ultimately alleviate the alcohol
and drug problem on the BN and other railroads. Nevertheless, it remains to be seen
whether Rule G Bypass can overcome the historie, industry-wide ineclination of railroad
employees to ignore the impairment of a fellow employee, even when he may be in a
position to jeopardize their own lives. The Safety Board supports strongly the intent of
the EAP programs and the envisioned intent of Rule G Bypass programs; however, neither
should be considered singularly, or in combination, as alternatives to specific mandatory
abstinence from use, intensified supervisory oversight, and mandatory postacecident
toxicological examination. The Safety Board urges a multi-faceted approach to resolving
the aleohol and drug issue in railroad operations.



10.

-63-

CONCLUSIONS

Wiggins Accident

It was critical that Extra 6714 West and Extra 7820 East be operated in strict
accordence with the signal system; radio instructions, visibility, mechanical
condition of the trains, and proper functioning of the signal system were not
causal factors in the aceident.

The crewmembers of Extra 7820 East were alert and responded properly fo
signal aspects and other conditions affecting the safety of their {rain.

The crewmembers of Extra 6714 West failed to comply with resirictive signal
aspects and they took no action to stop their train before the acecident.

The head-end crewmembers of Extra 6714 West did not observe the signals,
nor did they see Extra 7820 East, because they were asleep.

The engineer and fireman of Extra 6714 West fell asleep because they had
failed to use any of their rest period for sleeping and because they had used
aleohol.

Before the engineer and fireman were observed at the restaurant where they
had breakfast before they reported for duty, one witness, the motel proprietor,
thought the engineer was intoxicated; two restaurant employees thought both
men were intoxicated.

The conductor rode to the train with the engineer and fireman. He either
failed to recognize their impaired condition or he chose to ignore it and took
no action to prevent their boarding and operating the train.

The conductor did not have adequate rest during his off-duty hours; while it
appears he probably stayed awake, he was not alert and he did not act when
the head-end crewmembers failed to respond to his radio calls.

BN rules 34 and 804(b) required conductors and other erewmembers riding in
the cabooses of train to take action, including the use of the emergency brake
valve, if the engineer failed to respond properly to the signals. Although the
conductor of Exira 6714 West should have seen the restrictive signals at
Wiggins, he did not act when the engineer did not respond to them.

Newcastle Accident

The crewmembers of Extra 7843 East knew that they were following other
trains and overheard radio transmissions indieating one of the trains was
stopping at Pedro to pick up the erew of another train. Because of this, they
should have anticipated encountering restrietive signal aspects and should have
been alert and on the lookout for them.
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Extra 7843 East had to descend Y.T. Hill, a long dewngrade between Osage and
Pedro, whieh required the use of dynamic braking and the automatic air brakes
to eontrol speed even if no restrictive signals were encountered.

The engineer of Extra 7843 East failed to respond to restrictive aspects
displayed by home signal 534.11 at East Osage and intermediate signals 532.4
and 530.6 between East Osage and Pedro. As a result, he did not initiate the
braking needed to control the train's speed and it accelerated rapidly as it
descended Y.T. Hill.

The head brakeman of Extra 7843 East feil asleep after the train passed West
Osage and failed to take the action required by BN rules to bring the
restrictive signal aspects to the engineer's attention, whiech might have
resulted in a proper response by the engineer, or failing that, action by the
brakeman, to stop the train by using the emergency brake valve.

The engineer and head brakeman of Extra 7843 East had reported for duty
suffering from acute sleep loss and fatigue resulting from their failure to sleep
in company-provided facilities and time to do so at Gillette and previously
during their off-duty hours at Edgemont. Their fatigue probably was
aggravated by the time of the day, locomotive noise and vibration, and
particularly in the case of the head brakeman, by a constantly changing
work/rest eyecle.

The engineer used marijuana while operating Extra 7843 East from Eagle Butte
Mine to Pedro; this probably impaired his performance and was a causative
factor in the acecident.

The conductor of Extra 7843 East expected to experience the effect of braking
action well before the caboose reached Y.T. Hill. No indiecation of braking
occurred; instead, the train began to accelerate as it descended the hill. Had
the conductor contacted the engineer when braking failed to occur, there
would have been sufficient time and distance to stop the train short of Pedro
passing track.

By the time the conductor acted and woke the engineer, the entire train was
on the downgrade and it was moving about 65 mph. There was now only about
two miles separating Extra 7843 East and Extra ATSF 8112 East, and it was
too late to prevent a collision between them.

The erewmembers in the caboose of Extra ATSF 8112 East did not have enough
warning of the impending accident to escape since the engineer of Extra 7843
East apparently failed to sound his locomotive's whistle, and the ecaboose
battery of Extra ATSF 8112 East was not providing sufficient power for their
radio to receive the warnings transmitted by the engineer on his radio.

Tests indicated the conductor of Extra 7843 East had not used marijuana.
Although tests indicated ihe rear brakeman of Extra 7843 East had used
marijuana at some fairly recent time previous to the accident, he was not
under its influence and his use was not a factor in the aceident.

Tests indicated two crewmembers of Extira ATSF 8112 East, and two
crewmembers of Extra 5533 East were marijuana users, but their usage had no
bearing on the accident or the events that preceded it.
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Traincrews operating between Edgemont and Gillette are subjected to
irregular and relatively unpredictable work schedules, mostly as a result of the
heavy traffiec volume, traffic congestion, and factors related to coal mining
operations over which BN has little control. As a result, it is not possible to
gperate trains on a published schedule or predictable basis.

Regular pool erewmembers were permitted to take time off from work on a
reasonably liberal basis; younger employees assigned to the extra board were
expected to be available to fill temporary vacaneies in pool erews. This type
of employee utilization is a traditional and commonplace element in
railroading.

Despite the faet that the Alliance Division had one of the poorest safety
records on the BN system, and the Denver EAP counselor had warned the
division's officers that ithe drug problem among their employees was serious,
the superintendent and assistant superintendent failed to fill temporarily the
vacant road foreman or engines jobs at Edgemont during the 2 months
preceding the accident.

As the only supervisor at Edgemont, the trainmaster had to oversee the
operation of 40 to 50 trains daily and monitor the activities of more than 250
train service employees. This meant that his duties and responsibilities in
these areas had been inereased more than four-fold from their level two years
before when there was less traffic on his territory. This made it necessary o
"et some things slide," including personal contaet with his employees. This
was a causa) faclor in the Newcastle aceident.

General Pindings

Train crewmembers were afforded at least the minimum rest time required by
Federal regulations, and when away from home they were provided rest
facilities. It was the responsibility of the employees to utilize the time and
facilities to obtain proper bed rest and to report for work fit for duty.

There was a reluctance of BN conductors and brakemen to interfere with the
engineer's operation of their trains evidenced by the investigations of these
aceidents. It is an indication that BN has not stressed their responsibility to
do so under Rules 34 and 804(B). BN cannot expect its employees to develop a
uniform and accurate understanding of what is required without proper
training.

There was much professed conflict of interpretation of the "subjeet to duty™
provision of BN's Rule G on the part of employees involved in these accidents
and their supervisors.

Although BN had a safety and rules department staffed by supervisors with
operating department backgrounds, it was apparent that on the Denver Region
they did not regularly ride with traincrews or observe and monitor the
performance and fitness of trainerews in conjunction with line supervisors.
There also seemed to be a breakdown in the line of communication between
safety supervisors, line supervisors, and employees in ensuring that all had a
uniform understanding of eritical operating rules.
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29. Except at terminals, there was very little supervisory activity at night, since
the supervisors all worked nominally daylight jobs and had no counterparts at
night. This imbalance between day and night supervision may be
characteristic of the BN as a whole.

30. These accidents occurred between midnight and 6 a.m. when human
performance is typically at it lowest point, and when traincrews could be
virtually certain they would encounter no supervisor en route or at outlying
points such as Akron and Edgemont.

31. Although the Safety Board had recommended to BN that it provide supervision
to check crews' fitness at all points where they report for duty, no effort had
been made to do this at Akron or Edgemont. Indeed, the level of ccecasional or
part-time supervision at these locations had been reduced.

32.  BN's stated policy of placing greater responsibility for the safe operation of its
trains on its engineers and conductors in lieu of supervisory oversight is
unrealistic and self-defeating. Train erewmembers need to know that their
performance will be monitored routinely and that they may expect to be
checked for fitness at any time where they report to work and while they are
en route on trains.

33. Had the locomotives of Extra 6714 West at Wiggins and of Extra 7843 East at
Newecastle been equipped with functional automatie train control and/or
alerter devices, the aeceidents would not have oecurred.

34. The Federal Railroad Administration's proposed rule to control aleohol and
drug use in railroad operations has not been promulgated. The accidents
demonstrated that there remains a critical need for Federal Regulations that
prohibit the use of aleohol and drugs by railroad employees on duty, provide
for specific mandatory periods of abstinence from use prior to reporting for
duty, and require postaceident toxicological tests of train erewmembers.

3s. The outreach of BN's EAP. program is minimal because of inadequate publieity
and limited staffing, and'it relies heavily on self-referral. Sinee alecohol and
drug abusers rarely recognize their problem, such a program will not have a
high utilization rate among this group of employees without greater
involvement of BN supervisors and the EAP's staff.

Probable Cause

The National Transportation Safety Board determines that the probable cause of the
Wiggins accident was the engineer and other head-end crewmembers of Extra 6714 West
falling asleep and failing to comply with restrictive signal aspects. Contributing to the
failure of the engineer and fireman was their consumption of aleohol and fatigue resulting
from their voluntary lack of sleep during their off-duty time, aggravated by irregular
work/rest eyecles. '

The National Transportation Safety Board determines that the probable cause of the
Newcastle accident was the failure of the engineer and head brakeman of Extra 7843 East
to operate their train in compliance with restrictive signal aspects because they were
asleep or, in the case of the engineer, otherwise impaired. Contributing to their failure
was the use of marijuana by the engineer, as well as the fatigue of the engineer and head
brakeman due to their voluntary lack of sleep and unpredictable working hours.
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Contributing to both aceidents were (1) the conduectors' failure in both instances to
protect their trains in compliance with operating rules 34 and 804(B); and (2} Burlington
Northern's failure to supervise properly its train operations.

RECOMMENDATIONS

As a result of its investigations of these accidents, the National Transportation
Safety Board made the following recommendations:

~—to the Burlington Northern Railrcad Company:

Provide enhanced nighttime supervision of train operations. {(Class 11,
Priority Action} (R~85-37)

Define the "subjeet to duty" provision of Rule G and provide all train
service employees a uniform interpretation of its requirements.
(Class TI, Priority Action) (R-85-38)

Improve its capability to provide accurate and timely information as to
when traincrews laying over at Gillette, Wyoming, and other outlying
points may expect to be called to duty. (Class II, Priority Action)
(R-85-39)

Improve its training program to provide first line supervisors with a
uniform understanding of the meaning and application of BN operating
rules. (Class II, Priority Action) {R-85-40)

Modify its program of periodic training of train service employees to
include instruction on the meaning and application of the operating rules
as required under 49 CFR, Part 217.11. (Class II, Priority Action)
(R-85-41)

Equip its locomotive units with crew alerters or other backup devices
that will stop a train in the event its engineer becomes incapacitated or
impaired. (Class II, Priority Action) (R-85-42)

—to the Association of American Railroads:

Encourage its member railroads to define the "subjeet to duty" provision
of their Rules G to stipulate a defined period of required abstinence
from the use of alecohol and other substances by train erewmembers prior
to their accepting calls to duty. (Class II, Priority Action) (R-85-21)

In addition to these recommendations, the Safety Board reiterates and reemphasizes
the importance of the following recommendations which were made to the Federal
Railroad Administration as a result of the investigations of other train collisions:

Promulgate regulations which require an adequate backup system for
mainline freight trains that will insure that a train is controlled as
required by the signal system in the event that the engineer fails to do
so. (R-76-3)
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Immediately promulgate a specific regulation with appropriate penalties
prohibiting the use of aleohol and drugs by employees for ‘a specified
period before reporting for duty and while on duty. (R-83-30) -

With the assistance of the Association of American Railroads and the
Railway Labor Executives Association, develop and promulgate effective
procedures to ensure that timely toxicological tests are performed on all
employees responsible for the operation of the train after a railroad
accident which involves a fatality, a passenger train, releases of
?azardou§ materials, an injury, or substantial property damage.
R-83-31

Develop and promulgate a requirement that locomotives operated in
main track service be equipped with an alerting device which will stop a
train if the engineer fails to respond to an alarm indieating that he or
she has fallen asleep or has become incapacitated. {Class II, Priority
Action) (R-84-31)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

_ /s/ PATRICIA A. GOLDMAN
e * Viee Chairman

[

G. H. PATRICK BURSLEY, Member, Concurring and Dissenting:

i believe that the essential faets and conclusions have been accurately developed,
analyzed and reported. The report supports all of thé elements which we have found were
central to these accidents. 1 belleve, however, that the report is too expansive in going
from the particular to the general in the areas of alcohol involvement, drug involvement,
and crew scheduling. The first two of these areas (and perhaps the third) are in need of
intensive attention from the Federal Railroad' Administration (FRA) and the railroad
industry. It is important that the Safety Board's reports of' railroad accident
investigations exert pressure on the FRA and the industry to take necessary remedial
action. In my view, this calls for methodieal, carefully knit reports building on
specifically identified circumstances. Merely saying over and over again, in increasingly
encompassing terms, that the aleohol situation, the drug situation, and the crew
scheduling situation, ete., are deplorable, will cease--if it has not already--in attracting
interest from the parties who will count in effecting a solution to the problems, i.e., the
FRA, rail management, and rail labor. Public pressure can do only so much and the
audience which is responsive to generalities is not the group that is going to solve the
problems we have 1dent1f1ed.

I want to emphasize that I view the problem of crew 1mpa1rment by reason of alcohol
consumption or use of drugs as one of serious proportions in the railroad industry. I
believe, also, that supervision of train operations -- particularly in nighttime train
operations -~ is in need of a major overhauling. The railroad aceidents that the Board has
been investigating in depth recently have taken on an almost monotonous : pattern in
respect to these factors. Accordingly, I have voted for the adoption of Safety
Recommendations R~85-21 and R-85-31 through R-85-42 which address these problems
as they have arisen on the Burlington Northern Railroad.
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While I have some minor reservations, I join in the adoption of the probable cause.
However, 1 eannot join in the adoption of the underlying report because I believe that it
goes beyond the faets and circumstances of the accidents in its analysis and draws
conclusions whieh the Board has yet to document adequately through its aceident
investigations. This is not to say that the conelusions are untenable, but rather that it is
my belief that our analyses must be built on hard facts rather than informed
extrapolation.

f8f G. H. PATRICK BURSLEY
Member

April 1, 1985
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 INVESTIGATIONS AND HEARING

Investigations

Wiggins Accident.

The National Transportatlon Safety Board was notified of the accident about
7100, a.m on April 13, 1984, and immediately dispatched an investigator from the Denver
F1e1d Offnce to the scene. . The investigator-in-charge and additional members of :the
mvestlgatlve team were subsequently dispatched to the secene from. Washington, D.C. and
Los Angeles, Cahforma. Investigative . groups were established for operations,
mechamcal, sigrial, and human performance factors. .

Neweastle Accident

The National Transportation Safety Board was notified of the aceident about
9:30 a.m,, on Apml 22, 1984, and immediately dispatched an investigator from the Denver
F1eld Offlce to the:scene. The investigator-in-charge and additional .members of: the
mvestlgatlve feam were subsequently dispatched from Washington, D.C. and:Los Angeles,
Cahforma. Investlgatwe groups were established for operatmg, mechamcal, track and
signals, and human performance, factors, :

_Hgari_ng ) -

The Safety Board convened a 5-day public hearing as part of its investigation of
these accidents on June 4, 1982. Parties to the hearing included the Burlington Northern
Railroad Company, the State of Colorado Public Utilities Commission, the Federal
Railroad Administration, the Brotherhpod of Locomotive Engineers, and the United
Transportation . Union. Testlmony was taken from 40 witnesses and 70 eXhlbltS .were
aecepted into the record,
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APPENDIX B
TRAIN PERSONNEL INFORMATION

WIGGINS ACCIDENT

Extra 6714 West

Conductor John G. Irons

Conductor John (. Irons, 32, was employed as a helper in the Burlington Northern
Railroad's (BN) track department on June 8, 1970, and transferred to the position of
brakeman/switechman at Lincoln, Nebraska, on August 29, 1973. He was promoted to
conductor on December 14, 1977, and was transferred to Denver, Colorado, on
September 20, 1978. Mr. lrons last passed a company physical examination on August 9,
1983, and he passed the biennial rules examination on January 21, 1984,

Engineer Larry Dean Reed

Enginecer Larry Dean Reed, 34, was employed as a switchman by the Burlington
Northern Railroad on August 7, 1974, and transferred to the position of locomotive
fireman on March 24, 1976. On January 1, 1977, he entered BN's engineer's training
program and as part of this program completed 3 weeks of formal training at St. Paul,
Minnesota, on February 19, 1977. On September 2, 1977, he passed the promotional
examination and was formally promoted to locomotive engineer. Mr. Reed had last passed
a company physical examination on June 22, 1982, and he had most recently passed a
combination Union Paeific Burlington Northern rules examination on January 16, 1984,

Fireman Larry Vineent Alishio

Fireman Larry Vincent Alishio, 31, was employed as a brakeman by the Burlington
Northern Railroad on July 5, 1977, at Trinidad, Colorado. On December 21, 1977, he
transferred to Denver, Colorado, and on January 10, 1979, he transferred into the
Locomotive Engineer's Training Program as a locomotive fireman. On March 3, 1979, he
began pre-requisite engineer training and on April 206, 1979, completed 3 weeks of formal
classroom training at St. Paul, Minnesota. He passed final exXaminations and was
promoted to locomotive engineer on July 26, 1979. According to his service record, Mr.
Alishio last passed a company physical examination on June 24, 1977, prior to being
initially employed by BN. At the time he entered the BN engineer training program in
January 1979, physical examination was waived as not necessary. He last passed
examination on BN rules on March 13, 1982, and on Union Pacifie rules on February 17,
1984,

Rear Brakeman Bruce D'Wayne Fierstein

Brakeman Bruce D'Wayne Fierstein, 27, was employed as a switchman by Burlington
Northern Railroad on April 13, 1976, and subsequently worked as a brakeman or
switechman at Hastings, MeCook, and other locations in Nebraska. On April 1, 1984, he
transferred to Denver, Colorado. Mr. Fierstein was not promoted. Aeccording to his
service record, he last passed a company physical examination at the time he was first
employed, and he last passed examination on BN rules on March 2, 1983.
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Head Brakeman James Joseph Yoch

Brakeman James Joseph Yoch, 40, was employed as a switechman by Burlington
Northern Railroad on Deecember 2, 1976. On March 6, 1978, he transferred to BN's
engineer Training Program as a locomotive fireman and subsequently completed
prerequisite {raining, but was subsequently given a 120-day leave of absence beginning on
August 29, 1978, due to hearing problems. On January 10, 1979, he was physically
disapproved for completion of the engineer training program and returned to service as a
brekeman. On May 2, 1979, Mr. Yoch was promoted to conductor. He last passed a
company physieal on August 2, 1982, and he passed reexamination on BN rules on March
29, 1984, after previously failing the examination on February 16, 1984.

NEWCASTLE ACCIDENT

Extra 7843 East

Conductor Bryan Eugene Lolley

Conductor Bryan Eugene Lolley, 37, was employed as a brakeman by Burlingion
Northern Railroad on May 1, 1971. He was promoted to conduetor on December 18, 1973.
He last passed a company physical examination on March 22, 1983, and he last passed
examination on BN rules on February 8, 1984.

Engineer Jerome Michael MeNulty

Engineer Jerome Michael MeNulty, 27, was employed as a brakeman by Burlington
Northern Railroad on September 1, 1978. He transferred to the position of locomotive
fireman/engineer on March 30, 1979, and entered BN's engineer training program on
May 7, 1979. He completed the program and was promoted to engineer on September 11,
1979. Mr. McNulty last passed a company physical examination on June 27, 1983, at
which time he was required to wear corrective eyeglasses at all times when on duly and to
carry at least one extra pair on his person. Comments on a report of a February 8, 1982,
company physical examination stated, "Patient has history compatible e Diabetes Millitus,
will cheek Glucose Tolerance.” No mention of this condition was made on the 1983 report
of physical examination. Mr. MeNulty last passed examination on BN Rules on June 20,
1983.

Rear Brakeman Robin Qetavius Baker

Brakeman Robin Oetavius Baker, 27, was employed as a brakeman on the St. Louis-
San Francisco Railroad 31/ in Arkansas on May 30, 1978. He transferred to Alliance,
Nebraska, on September 4, 1983, and to Edgemont, South Dakota, on December 17, 1983.
His service record does not indicate that Mr. Baker had ever submitted to a company
physical. He passed re-examination on the BN rules on April 17, 1984, having previously
failed the examination on March 13, 1984,

Head Brakeman Warren Keith Young

Brakeman Warren Keith Young, 29, was employed as a brakeman by Burlington
Northern Railroad on September 1, 1978. He was not promoted. Mr. Young had last
passed a company physical on March 16, 1983. At that time he was required to wear
glasses "constantly"” and to always carry at least one exfra pair while on duty. Mr. Young
last passed examination on BN rules on February 7, 1984,

31/ The St. Louis-San Francisco Railroad became a part of the Burlington Northern
system in November 1980.
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APPENDIX C

EXCERPTS FROM BURLINGTON NORTHERN
OPERATING RULES, OCTOBER 1, 1980

GENERAL RULES

A Employes whose duties are prescribed
by these rules must be conversan{ with and
ahey the rules and special instructions Rules
and special instructions must be carried out
intelligently to achieve an efficient operation
If in doubt as to the meaning of any rule or
special instruction emplioyes must apply to the
proper authority of the railroad for explana-
tion

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

Employes must not report for duty under the
influence of any aleoholic beverage, intoxicant, nar-
cotic marijuana or other controlled substance, or

medication, including those prescribed by a Doctor,
that may fn any way advet sely affect their atertness,
coordination, reaction, response or safety

34 Employes located in the ¢ab of engine must
communicate to each other in an audible and elear
manner the name or aspect of each signal affecting
movement af their train or engine, as soon as the
signal is clearly visibie or gudible It i{s the responsi-
bility of the engineer to have each employe comply
with these requirements, including himself

It is the engineer's responsibility to have each
employe located in the cab of engine maintain & vig-
ilant leckout for signals and conditions along the
track which affect the movement of the engine or
train

If a crew member becomes aware that the engineer
has become incapacitated or should the engineer fail
to operate or control the engineor train in aceordance
with the signal indications or other conditions requir-
ing speed to be reduced, other members of the crew
must communicate with the erew member control-
ling the movement at once, and if he fails to properly
control the speed of the train or engine, other
members of the crew must take action necessary to
ensure the safety of the train or engine, including
operating the emergency brake valve,

RestricTED SPEED —Proceed prepared to stop
short of train, engine, obstruction, or switch
not properly lined, looking out for broken rail
or anything that may require the speed of a
train or engine to be reduced, but not exceed-
ing 20 MPH

700 Employes will not be retained in the
service who are careless of the safety of them-
selves or others, disloyal, insubordinate, dis-
honest, immoral, quarrelsome or otherwise
vicious, or who do not conduct themselves in
such a manner that the railroad will not be
subjected to criticism and loss of good
will

804 (B) When conditions or signals re-
quire that the train be stopped or speed of train
be reduced and the engineer or conductor fails
to take proper action to do so, or should the
engineer become incapacitated, other members
of the crew must take immediate action to stop
train, using emergency brake vaive if neces-
sary
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BURLINGTON NORTHERN INC
Automatic Block, CTC and Interlocking Signal Systems

CAB
RULE ASPECTS SIGNAL
ASPECTS
1 2 3 4 5
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1 2 3 4
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501K
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APPENDIX C
NAME INDICATION
Clear Proceed
Approach Proceed prepared to pass next signal not
Medium exceeding 35 MPH
Approach Proceed prepared ta stop ot next signal Trains
exceeding 35 MPH must immediately reduce to
that speed
Restricting Proceed ot restricted speed
Stop Stop before any part of train or engine passes
and the signal Then proceed at restricted speed
Proceed through entire block

Rule 501K - change Name and Indication to read:
NAME - Restricted Proceed

INDICATION -
entire block.

Proceed at

restricted

speed through
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EXCERPTS FROM BURLINGTOM NORTHERM
DENVER REGION TIMETABLE NO. 2
OCTOBER 30, 1983
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gg DE&% el Sugn Teamportaton Olivite
!.' a TAYLOR ﬁwmm Adwnce
E F HATZENBUHLER  Trolmeste: Allarcs
G LSHRE. .. Trairvraster - ARSNCE
AE €R0SS = Troemaser i
E € (LR Tralnmasie Topamert
W . LONNOREN Trarmashr Siaring )
D.L BANTER .. ... JAosd Forsmen Algncd
W H WASSERBERGER  Road Foreman .. A0S
D L. TREMBLAY Road Foremen Exgaiont
OwHLL. . Fosd Foreman . . . Gllette CO
€ E GRAMKE Tranmaster Road Foremen Sharing L]
" e DENVER
W T RELLY Alarce
T N.BISSEN . Titminal Trainmaster . Allbnce
J. W HARTWIG Torminal Trairrnesier Alignce
G A LAVALLEY Tarminel Trenmasie Aance
M J ARITA Toxtningl Treiomanter . Alancd .
J C KLAUS Asel Torminal Tracrmasler Ao REGION
COLORADO DIVISION g —
J. C. Pohl—Division Supsrintendent ALLIANCE, COLORADO
B 5 YW oo B iritend g AND FORT WORTH DIVISIONS
¥ KLUTHE Aott. Saph oatwey Warkerance Ovwrratt
LH COX ... Trainmasier . Darryer
£ W.WLSON Trarmaster . MeCook
iR B i TIMETABLE
J. P. HOLLAND Tranmasier Chwyanne
H NICHOLAS .. Traiwnpster Ageni MeCook
R B HANCOCK Roed Foreman MoCook
Q E %HSTEFBEN Rosd Foremin Durwir
0 PorRee Tt Dcecrar ot AND
DENVER YARD
D K WATTS Termingl Superindancient ... Derve SPECIAl
G € WeNDT AaW: Tutrnitel Superthencert Durrowr
L £ HANN. .. Tormingl Trsinmester . Dexvar
R F LOUKOTA Tormingd Treirmmasier Darvar
AR Yol Tranmasie Berver lNS I RUC I IONS
FORT WORTH DIVISION .
T. H. Lynch—Division Supsrintendent No 2
W A GBSON Ast Suph Trarwporteton Fart Worlh
%%m}:m ﬁgm . Em a
$ & waony T Vo IN EFFECT AT 12:01 A.M.
LR {%‘w Trobmaste wrds ot Central Standard Time
i%@%m&-ggﬂ Tobv Triwind Mountain Standard Time
JE. 5MITH . Rokd Foreman Toague
K B LARSEN Poad Foremen ‘Wichita Fals
§ L SR mwwm Wichi Faby
5. HUFFMAN At Trraaior-Agnt Guiveston
§.5 0 M 3o = Sunday, October 30, 1983
,ec FW WORTH—IAVING TERMINAL ror Inc.:lud(ng National Raiiroad Passenge: Corporation (NRPC) Tralns
4 W % Tarminal Trairmaster Fort Worfr .
K & PETERSON Tomnel Tesivwasler Fort Worth
. : “Aaal. Tarerirws Tradwaster Forl Worh .
HERE e et ot Vice President Assistant
And General Manager General Manager
W. L. ARNTZEN E. M. MARTIN

Yice President
Transportation—System
Prinkad it US4 E. H. HARRISON




~77- APPENDIX C
COLORADO DIVISION
W FIRST FIRST i
£ CLASS CLASS | ¢
] A
M 5 2nd Subdivn 6 !
A ke Leogn e | Datarce MAIN LINE W
D 8(A) Sidng | Swion NRFC Line Post | From STATIONS NRPC R
1 Signs inFeol | Numbers Daty Segrmant | Locasion | MoCook Office Ca¥s Dally D
BKRT THIS | 20724 2:35AM 2878 | 00 MC Co! As 1:10AM
I 6765 | 20738 2990 | 112 CULBE
7,220 | 20745 3093 | 214 :}i
6845 | 20757 31 | 332 tm:?ou
6800 | 20767 3307 | 428 MAX
7310 | 20778 3391 | s12 unfg‘;ﬂm
7080 | 20788 uys | 617 "??’5‘5
6925 | 20197 611 | 132 mlnga‘.:a
9,170 | 20813 s | wvs WRAY
6460 | 2082 1856 | 970 nosg
7,190 | 20828 P22 | 1042 ecKLEy
6765 | 20841 4048 | 1168 YUMA
6633 | 2085 440 | 1264 wﬂmu
67235 | 20859 430 | 1351 PLATHER
BXRT 8,200 | 20867 s 4:35 4308 | 1429 AK .ugnsem 2 11:16
43250 | 20873 4377 | 1497 nsngu
s780 | 20880 2 M3 ]| 1560 pomEQ
JT 4531 § 1658 wtnlnuau
N7,287 P
BJKRT S7.117 | 20891 4349 | 1669 BU BRUSH CENTER
4565 ] 1684 wusr: énusu
J 20894 4580 | 1699 IAWIES KT
4,035 | 20895 44591 {1711 L??f
6560 | 20000 | 1 35:05 4543 | 1764 N T ﬂm + 10:45
7925 | 20904 ss | 1805
7351 | 20915 4789 § 1910 mgajms
73715 | 20924 48951 | Wl e%sr
7057 | 20932 4557 | 074 ”;‘;‘”‘
1121 | 2094 5054 | 2173 uzn;gnm
6.152 | 20949 5130 | 2249 m?gou
7191 | 20054 5185 | 2304 '°'?3""'
7610 | 20960 s248 | 2364 n_’A:n
7905 1| 20968 5317 | u3s RONDALE
1 20973 3369 | 2487 uun: %ulx
412
BKRTU 20977 03 | 2530 w 318t 87, YARD
476 5o 1
B.IJKR 20979 | As 7:00aMm 477 00 | 2542 u";‘:' ud 9:20pM
IXY 22 | 2564 BOUTH PARK JCT
N 41 | 2583 SOUTH DENVER

BN Radio Channel No 1 in service on this Subdiviefon

BN Radlo Channal No 2 In sarvice st Denver Yard



APPENDIX C

—OD»E~GME

—OD»EwmME

—OD>E4ME

4th Subdivn !
Loog . MAIN LINE A
Ruge Ao Distance g
&} Sidng | Staion | Line Post | from STATIONS H
Signe n Feel |Humbers| Segmeni | Location | Siering Ofice Calls W
A
szxnrvl son) | 21 | ns Loo I [ST STEMLMG | g
23§
BETWEEN STERIING AND UNION UPRR AULES TIMETABLE AND SPECIAL INSTRUCTIONS
GOVERN.
1 84103 TR ER w0
72% | 84109 21 1412 | 261 vzwr:u.st.mu cre
T 1480 | 32¢ BhusH JCT
BIKRT 20891 1500 | 349 BU BRUSH CENTER
3rd Subdivn I
|t o |o#m=| MAIN LINE |}
B{A} Sidng | Staton | Line Post | Edg STATIONS s
S N Feet {Numbers | Segment | Localion | emoni Office Cads J‘
BKRT 30475 461 | 00 MR EDGEMONT a
IMT] 06 )
T 3047 4767 | 06 DEADWOOD JCT
7 -
30483 4243 | 82— MARIETTA
1
8,143 | 30404 4958 | 197 OEWEY
i
011 | mo0 || OWENS
2MT| 68
s13¢ | 318 SPENCER
s
5193 | 432 EAST NEWCASTLE
14
10819 5207 | a4 NC  NEWCASTLE
01
5208 | a7 WEST NEWCASTLE
7
8146 | 30527 5280 [ 519 PEDRO
7
8206 120504 s3s4 | s93 osace
1t
4 st | o | EasT ubTON | CTC
09
9976 | 30548 st | 120 RO UPTON
MT 2
ss02 | M1 WEST UPTON
61
129 | 30855 5563 | 802 i
87
520 | a5 | KARA
IMT 10
30568 690 | 929 |—
. 125
30581 s815 | 1054 || ROZET
50
w 30587 863 | 1104 {aur DONKEY CREEK
4
1] 30588 879 | 18— CAMPRELL
14
30589 913 | sz wrooax
4
5953 | ne2 EAST au;uﬂ'!
'
BKRTY 30596 s91.2 | 1 X GALETTE |
10th Subdivn !
| ‘o leeal  MAINLINE |5
BiA} Sdng |Swdon | Le | Post | From STATIONS $
Signe: inFesl [Numbeit| Segr Locaion OMcs Cale W
T 30388 00 | 00 o a
7650 T T o
' CLOVIS POMY
T
I 188 10 30 To Clovie Pom 1.8 crc
FY. UMON JCT
] 50 50 To PL Usion 1.0
£AGLE BUTTH
T
Yo Rawhide 17
To Eagle Butts 4.5
3 33308 9.5 9.5 To Buckelin .8
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SPECIAL INSTRUCTIONS

ALL SUBDIVISIONS

Qpeed Restrictions— Mazimum Speeds Permitted

All speeds are mubject to modification by speed
restrictions indicated under Individual Subdivision
Special Instructions

Passenger trains will be governed by freight train speeds
if passenget train speed is not specified under
Indlgvid Subdivision Special Instructions

Freight trains up to 100 Tons/0B* 60 MPH
Freight trains over 100 Tons/OB* 50 MPH
*Tons per operative brake (Tons/(B) is defined as the
groas trailing tonnage of the train divided by the total
number of cars having operative brakes
To determine if train exceeds 100 tons per operative
brake, add two zeros to the number of cars having
operative brakes If train has greater trailing tonnage
d":n the resulting figure, train exceeds 100 tons per
opetative hrake Ezample: 85 cars with operative
brakes plus two zeros equals 8500 An 85 car train
with 8182 tons would exceed 8500 and hence would
exceed 100 tona per operative brake
Uniess otherwise provided—
Loaded unit ore, ballast, and potash trains 40 MPH
Loaded unit coal and grain trains . 45 MPH
Empty unit coal trains . 50 MPH
Light locomotive consist or caboose hop 50 MPH
All traina and engines through turnouts, except as
specified under Individ Subdivision Special
Tnetructions ot where fized signals indicate otherwise 12 MPH
COLORADO DIVISION
{(McCook to South Denver)
SECOND SUBDIVISION
Speed Restrictions— Maximym Speeds Permitted
Zone—Between Passenger Freight
Pagsenger traina 79 MPH
Freight trains:
63-163 (includin sections
orignating Chicago) . 60 MPH
0AC DNM 100 (including sections
originating Denver) 60 MPH
BDX 163! P .. 63 MPH
Eastward trains handling loaded
RYC beer cara in groupa of three
{3} ar more 5 MPH
All other freight trains . 50 MPH
MP 4305 and MP 431 § 50 MPH 40 MPH
MP 431 5 and MP 434 80 MPH 50 MPH
East Brush to Brush Jet . . 25 MPH 25 MPH
Brush Center—Entering Sterling main
tracks . . e 15 MPH 15 MPH
Head end or leading car over 72nd
Avenue crossing MP 535 3 40MPH 40 MPH
MP 5353 and MP 537.2 . 40 MPH 40 MPH
Gver UP crossing MP 537 3 30 MPH 30 MPH
MP 5374 to signal MP 5307 .. 40 MPH 30 MPH
Signal MP 5397 to signal MP 541.2 30MPH 15 MPH
Signal 541 2 to 21st Street MP 5419 15 MPH 15 MPH
Bridge 541 28 (Wye Bridge) to Bridge
86 (North leg of Wye) at 23rd Street 12 MPH 10 MPH
Speed through turnouts off main line,
coal 1 and 2 and south lead at 38th
Street . . . 20 MPH 20 MPH
Locomatives in Groups H and I on
sidiniWray N . - 20 MPH
Through Denver Union Terminai
Limita o 10 MPH 10 MPH
Crossover MP 06 10 MPH 10 MPH
Ladora yard tracks—On tangent track
between gate and classification yard 10 MPH
Engines in the Colorado Blvd area and
Market Street line . .o 10 MPH
Traine through turnouts of controlled
sidings 25 MPH 25 MPH

APPENDIX C



APPENDIX C

9.

-80-

ALLIANCE DIVISION

(Edgemont to Gillette)

THIRD SUBDIVISION

Speed Restrictions— Maximum Speeds Permitted
Zone—~Between Freight
Edgement and Gillette trains up to 100 Tons/OB 50 MPH
Edgemont and Gillette trains over 100 Tons/OB . 45 MPH
Edgemont between east and west highway crossings,

head end of train . . . 25 MPH
Qver Upton siding bridge 549 . 10 MPH
Giliette yard tracks . . 10 MPH.

Edgemont yard tracks 10 MPH

Through turnouts beginni.ng and end of two n}a::m tracks,
all controlled sidings and crossovera equipped with
dual control switches . . . 35 MPH.

Item 1A, all subdivisions, applies MP 570.8 to MP 563 7
and MP 526 1 to MP 519 4 to eastward trains only

Bridge, Engine and Heavy Car Restrictions—

Bridge 549 44 on Upton siding must not be used by trains over 100

Tons/OB

Train Register Exceptions—None

Clearance Provisions and Exceptions Rule 83(B)—
Campbell and Donkey Creek—Rule 83(B) will not apply
Rule 99—When flagging is required, distance will be 2 miles.

The following Failed Equipment Detectors protect bridges,
tunnels or other structures—None

Other Failed Equipment Detector Locations—

MP 573 8 MP 5395

Rule 268 A—Switches on the following tracks are not equipped with
electric locks:

Marietta Back Track Qsage Chip Track
Dewey Back Track Clay Spur

Spencer Back Track Upton Back Track
Newcastle Sawmill Track Bentley Back Track
Energy Spur Moorcroft Back Track
Black Hills Power and Light Moorcroft Stock Track

Local Crossing Ordinance—

Edgemont, Newcastle and Gillette: Standing traing must not occupy
crossings for over five minutes

CTC—Two Main Tracks between the following locations:

MP 476 1-MP 4843 MP 562 0-MP 589 @
MP 507 0-MP 513 9 MP 581 5-MP 5879
MP 547 2-MP 556 3
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APPENDIX C

SPECIAL INSTRUCTIONS

Failed Equipment Wayside Display—

This device must be observed by the crew on rear of train, and they
must be governed by the information shown immediately after the
rear of the train has passed

Enginemen must alert ctew members ¢n rear of train when approach
ing detector site

Entire train must not move beyond failed equipment aign until
authorization to proceed is received from rear of train. If communica
tion between head end and rear end of train fails or is not provided
train may continue to move unless crew member on rear atops the
train by use of caboose brake valve

When failed equipment is indicated engine crew muat be notified to
stop train for inspection Advise train dispatcher reason for delay by
first available means of communication

FAILED EQUIPMENT DISPLAY
AS VIEWED FROM PASSING “HAIN

TRACK
SIDE z

SIDE
ur.:u Q 9 9 uo‘ts

L6 4]

NOYE
ﬁ NOTE 6
4 3

Note 1—Hot bearing indicator light When illuminated het bearing
detected. The hot bearing is located on right side of train when right
light is illuminated, and on left side when left light is illuminated

Note 2—Multiple hot bearing or dragging eté:ﬂigmem indicatoy light
When illuminated inspect train for more ofie hot bearing ar
dragging equipment

Note 3—Dragging equipment indicator light When illuminated
dragging equipment has been detected

Note 4—Flaahingetnin inspection light When flashing train is being
checked for hot bearing and dragging equipment After rear of train
has passed, if train inapection light is not flashing while numbers are
displayed, stop and inspect train

Note 5-—Journal number display panel Number shown is axle count
from rear of train to first hot Eearing ot dragging equipment detected
When making inspection, check at leaat eight (8% arles both directions
from indicated number

All journals on the train must be inspected whenever hot bearing
indicator light, dragging equipment indicator light, multiple hot
bearing or dragging equipment indicator light is iluminated and
there ia no count shown on failed equipment display panel or when
digital readout displays false indication such as numbers totaling
more then train azle count

Failed Equipment Radio Reporter—

Failed equipment detectors at locations showm under Individual Sub
division gecial Instructions convey information to train and engine
crews by Burlington Northern radio

Each radio message from these devices will contain the site identifica
tion such as: “Burlington Northern (Town, State)"

A four second warning tone is issued immediately upon each defect
detected

This type of device muat be monitored by train and engine crew and
they must be governed by the information conveyed immediately
after the train has passed

Detector Status Message

n No defects™

“ Integrity failure”

" Firet hot bor right side
XXx-

FIELD NOTE

COMPLETE NUMBER Wil NOT
APPEAR UNTIL ENTIRE TRAIN HAS
PASSED SCANNERS

Train Crew Response

Proceed

Stop train for inspection
Stop train for inspection
near indicated axle

“ Firet dragging equipiment Step train for inapection
near axle §(XX" near indicated axle
" Firat hot wheel near axle Stop train for inapection
u near indicated axle
" (No detactor status Stop train for inapection®
mesaage)”
De"tector status messages may descibe more thap one defect auch as:

First hot boz left and right side XXX
“ First hot wheel near axle XXX’
" Second hot box right side XXX '
" Third hot box left side XXX

All detector atatus messages will be repeated in order of detection

XXX is the axle count from the rear of the train to the defect indi
cated When making inspection check at least eight (B} axles both

directions from indicated number
*When incomplete age of no sage iy received atop train for
inapection

Train must not move beyond failed equipment sign unless a proceed
message ia received from the detector site or until inspection is
completed

When feiled equipment is indicated, train czew must stop train for
inapection and advise train diapatcher reason for delay by first availa
ble means of communication

Faliled Equipment Alarm Indicetor—
Alarm Indicator Assembly employing redio for defect location

This device musat be observed by the crew on the rear of the train and
they must be governed by the {nformation shown immediately after
the rear of the train has passed

Enginemen must alert crew members on rear of train when approach
ing detector site

Entire traip must not move beyond failed equipment sign until
authorization to proceed is received from rear of train. If communica

tion between head end and rear end of train fails or ia not provided

train may continue tc move unless crew member on rear stops the
train by use of ceboose brake valve

When failed equipment is indicated, engine crew must be notified to
atop train for inspection. A walking inspeclion must be made of both
sides of entire traim and also s walking inapection must be made if
there is evidence of dragging equipment Advise train dispatcher
reason for delay by first svnifnbie means of communication

Rules 501S and 501T are in effect

ALARM INDICATOR ASSEMBLY

|

NOTE 2

N

NETE
Ve

Note 1—Failed equipment indicator light When illuminated contin
uvously or when not illuminated, stop train and inspect for het bearin
or dragging equipment When flashing, no defect has been delecte
Note 2—Dragging equipment indicator light When illuminated stop
train and inspect for dragging equipment

Note 3--Left hot bearing indicator light When illuminated defect is
on left side of train

Note 4—Right hot bearing indicator light When illuminsted, defect
is on right side of train
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WIGGINS ACCIDENT



Duty and Rest Schedule, 1984
John lrons, Conductor/Brakeman

March
18 19 20 2122 23 24 2526 27 28
1 N B

.\

|
29 30 31

I '-

|
]—.l-
o

= I
R =

ey N

] 2

o, A o]
o || N

B 0Ottt Duty-Denver {home)

-

E& Cn Duty
% Off Duty-Akron * “parked Off”
Off Duty-Steriing

_88_

ad XIANAddV
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Larry Alishio, Fireman/Engineer
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Duty and Rest Schedule, 1984
James Yoch, Brakeman

March | April

1

T Ll S

L

\ .
_ L

- On Duty *

2100 '
2400 |
D Qff Duty-Denver (home)
N Otf Duty-Akron *

E Off Duty-Sterling

2021222324252627282930311 23456 78 9

|

#Turned Around and Dead Headed Back

sy
o

P~
—t

—t
| N

PPV

-
W

20~ ———0
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Duty and Rest Schedule, 1984
Larry Reed, Engineer

March

als

D Oft Outy-Denver (home)

N oft Duty-Akron
. Off Duty-Sterling
]

21 22 23 24 25 26

1

\
I

\ |
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8 29
-
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*

T

] w
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B

I

AL ISISAD, >

-

April

I EN

" -

77

—h
-l

WIS IAATID,

1m0

o R

U XidNHddV

-98-.



-87- APPENDIX D

TRAIN CREWMEMBER DUTY AND REST RECORDS

NEWCASTLE ACCIDENT
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Duty and Rest Schedule, 1984
J.M. McNulty, Engineer
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Duty and Rest Schedule, 1984

B.E. Lolley, Conductor
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R.O. Baker, Rear Brakeman

March April
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Gorenaie Siqhtﬂiﬂﬁygy Consultants

PO Box 418
LOVELAND. COLORADO B0O537

ROBERT L LEYENS M D
PATRICH & ALLEN M D

April 17, 1984

Pat Jolliffe, Morgan Cuunty Coruner
Jolliffe Funeral llome

Fort Maorgan, Colurade R07(H

Dear Mr. Jolliffe:

Re: Wiggins train crash victims 4/13/84

TELEPHONE
1303 6689 464
EXT 459

For your records, the following specimens were drawn by me on the evening

of April 13, 1984 From the five train crash victims:

#1) Tdent1fied as James Yoch one tube of blood from the heart.
e Pepalae. = Carbon D)20stspil. liaw Ko ~|

#2) Tdenliflcd as Mark Ague' one tube of heart blood and one container of

bloody urine. d’f‘a_’-d o+ Zloket -/)uf‘cff.—&_ . %u Zovn /7%

#3) JYdentified as Larry Reed: one container of coagulated blood from

pulponary arvleries and one container of pieces of liver.
“Nerned Lriec Eptoamnce.. — aleoksl 7f9uzau( Lot rtlancre Sl

#4) TIdentified as Larry Alishio: one container of urine and one tube of

binody fluid from the heart-pericardial region.

#5) Tdentified as Dennis Krugmon: two tubes ot blood from t ight ventricle.

chal -~ Blork. D.05°¢ %% Lirene , p%/ wgadeie.
r é

Gleatiot + Lnegs —7Ugadadt.  (aoilart T7 tortadicle -4544 w /Y,

All specimens were labeled with the decedent's number, name, and origin of
the specimen. All were placed in an F.A.A, “crash kit" styrofoam container.
As per verbal instructions to you, the tonlainer was Lo have ice placed in
a metallic paint can which was supplied, the container sealed, and mailed

to the F.A.A, address supplicd with the kit,
1f | may be of any further assistance, please do not hesitate to contact
Sincerrly,

ﬁ/—.ul 4 /‘/}’Zf M\)

Patrick . Allen, M.D.
Pathologist

me.

These specimens were turncd over to Mr. Gordon Inglis, Railroad

PCA: kk saftey specialist. These results were not those of Dr. Allen but
were added by me as received by telephone from Mr. Inglis. The
written teports will follow and will be made a part of each
individuals Coroner report.
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Page 2 WILBUR B. RICHIE. D.D.S

FORENSIC ODONTOLOGY

April 18, 1984

Case 1 James Yoch

Case

Case

Case

?;Xrays and single sheet dental record .

= Xrays dated 2-5-80, no date on record.

Oomplete match with all teeth (27) and correct missing teeth to
received record.

Xrays were of 17 teeth, all restorations match our charting of Case 1

Therefore, Case I is James Yoch.

II Mark Agee

4 anterior Xrays dated 8-24-81

4 posterior Xrays dated 9-2-83

Upper anterior teeth missing, but lower anterior teeth agree.

Xrays of 18 posterior teeth, all restorations match except lower
right second molar which shows caries and I charted a restoration,
if records had been sent they would agree.

Therefore, Case II is Mark Agee.

111 lLarry Reed

3 Xrays and copy of dental record dated 9-26-77
No dental matching possible.

Maxilla, mandible and anterior head missing.

By elimination, Case III is larry Reed.

Iv larry Alishio

2 posterior Xrays dated 2-8-74. Dr. Perrendelli

10 full mouth Xrays dated 11-16-79. Dr. Biber

Chart dated 9-11-78 Dr. Biber

All remaining of maxilla was teeth upper right posterior to the cuspid.

All remaining of the mandible was lower right molars.

The restorgtiona in these teeth present and missing match the above
records.

Therefore, Case IV is larry Alishio.

Dennis Dean Krugman would be Case V, he was identified prior to our arrival

by personal effects and billfold. He had not burned as the other & did
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
MIKE MONRONEY AERONAUTICAL CENTER

TOXICOLOGY REPORT

DATE: April 20, 1984 CASE: R-1

ACCIDENT OR EVENT:
Railroad accident which occurred near Wiggins, Colorado, on April 13, 1984.

RECEIVED BY:
W. A. McCabe from FAA mailroom on April 17, 1984, at 9:00 a.m.

SAMPLES:

One blood clod and one bottle of liver tissue labeled #3, Larry Reed.
One tube and one bottle of heart blood labeled #1, James Yoch.

One tube of heart blood and one bottle of urine labeled #2, Mark Agee.
One tube of blood and one bottle of urine labeled #4, Larry Alisho.
Two tubes of heart blood labeled #5, D. Krugman.

Specimens were cool.

RESULTS:
ACIDIC & NEUTRAL DRUGS (Acid-Ether Extractions, UV Scan):
Reed - None detected ~ blood hemogenate.

Yoch - None detected - blood.

Agee - Insufficient sample for analysis.
Alisho - None detected - urine,

Krugman - None detected - blood.

BASIC DRUGS (Alkaline-Ether Extraction, UV Scan):

Reed - None detected - blood hemogenate.
Yoch - None detected - blocd.

Agee - Insufficient sample for amalysis.
Alisho - None detected - urine,

Krugman - None detected - blood.

ETHYL ALCOHOL (Gas Chromatography):

Reed - Alcohol found in blood clod hemogenate.
Yoch ~ None detected - blood.
Agee - Nopne detected ~ blood and urine.
Alisho - 0.056% (56mg%) -~ blood.
0.091% (91lmg?) - urine.
Krugman - None detected - blood.

Continued on Page 2
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
MIKE MONRONEY AERONAUTICAIL CENTER
TOXICOLOGY REPORT

DATE: April 20, 1984 CASE: R-1 (Continued) “Page 2

RESUETS: (Continued)
CQRBON MONOXIDE (Conway Diffusion, Palladium Chloride):

Reed - None detected in blood hemogenate with & hemoglobin concentration of 24 gramsZ.
Yoch - Less than 1% saturation in blood with a hemoglobin concentration of 14 gramsi.
Agee - Less than 1% saturation in blood with a hemoglobin concentration of 4 gramsZ.
Alisho - None detected in blood with a hemoglobin concentration of 5 gramsi.
Krugman - Less than 1% saturation in blood with a hemoglobin concentration

of 1.5 gramsi.

Alisho « A culture of the blood produced a moderate growth of E. Coli and 0.061%
(6lmgZ%) ethyl alcohol after 24 hours incubation in BHI.

SIGNATURE AND TITLE'

[ZL Z‘ ,.,tf /
D ert J, Lacéfield, PNH.D.
SUPERVISOR, FORENSIC TOXLICOLOGY RESEARCH UNIT, AAC-114B

cc:
Dr. Phyllis Kayton, TE-50, NISB, Washington, D.C.

Gordon Inglis, NTISB (DEN), Aurora, Colorado (Originmal & cc)
Leon Langford, FRA, Kansas City, Missouri
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WNTAYDATETIME | PRORTTY "7 ORAWDATETIME T T, SNTE T DRGEA NO CHART €O
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PHTYDATETME ~ T T WRORTY T UM BATEINE .. - JORDERNO. RT cog‘r
O/P SEIF““ 7957-2
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TRAIN CREWMEMBER TOXICOLOGICAL RESULTS
NEWCASTLE ACCIDENT
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Mr. E. E. Cole 2

From Robin O, Baker we received 60 ml of urine and 10 ml of unlabeled
vhole bilood, The whole blood alcohol was negative, the urine drug
screen was positive for nicotine, but negative for cocaine metabolite
and Delta 9 THC,

Fram Thomas G, Covel we received 100 ml of urine and 10 ml of unlabeled
whole blood. The blood alcohol was negative, the urine drug screen by
thin layer chromatography was negative, cocaine metabolite was negative,
and Delta 9 THC by EMIT was negative.

Fram David M, Mader we received 70 ml of urine and 10 ml of unlabeled
vhole blood. The blood alechol, urine drug screen by thin layer
chromatography, EMIT test for cocaine metabolite, and EMIT test for
Delta 9 THC were all negative,

Fran Kurt M, Hankey we received 50 ml of urine and 10 ml of unlabeled
whole blood. The blood aleochol, urine screen for cocaine, urine screen
by thin layer chramatography, and Delta 9 THC by EMIT were all negative,

Fram W. Keith Young we received 80 ml of urine and 10 ml of labeled
whole blocd. The blood alcohol and urine screen for cocaine by EMIT
were negative. The urine drug screen by thin layer chramatography was
positive for nicotine. The EMIT screen for Delta 9 THC was negative,

Received from Michael Barney were 20 ml of sealed and unlabeled whole
blood. Results include a negative blood alcohol and negative drug
ecreen by gas liquid chromatography. The gas liquid chramatography will
not detect cocaine, Delta 9 THC, or amphetamines as utilized at this
time,

Received from Robert Almendinger were 20 ml of unlabeled whole blood.
Results include a negative blood alcohol and a negative drug screen on
plasma by gas liquid chromatography. This method as utilized at this
time will not detect cocaine, Delta 9 THC, or amphetamines.

In sumary, the results on Wilbert Stalvey demonstrate drugs that
probably came fram cigarettes and over-the-counter cough syrup, as well
as marijuana metabolites. Specimens fram Jerome McNulty contain
nicotine and marijuana metabolite, Specimens from Anthony M. Klein
contain marijuana metabolite. Specimens from Dale Faust contain
marijuana metabolite. Specimens from Bryan E. Lolley showed a positive
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Mr., E. E. Cole 3.

test for marijuana metabolite, but this was not confirmed by thin layer
chromatography testing, This may be due to the fact that the thin layer
chramatography test is samewhat less sensitive than the EMIT test or it
may be due to a false positive by EMIT. Results on Rebin O. Baker were
positive for nicotine, but negative for other drugs. Results on Thamas
G. Covel were negative for all drugs. Results on David M. Mader were
negative for all drugs. Results on Kurt M, Hankey were negative- for all
drugs. Results on W. Keith Young were positive for nicotine but
neqative for other drugs. Results on Michael Barney were negative for
all drugs. Results on Robert Almendinger were negative for all drugs.

Sincerely,
0. T
) O«L——\)V o>
Mm Ai mmg; JI., M. D-
ArA:£4
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ARMED FO €S INSTITUTE OF PATHOLOGY
WaSHINGTON DT 20300

WPC/JDV/sq PATIENT IDENTIFICATION i s e s
AFLF &7 73010 NNJMABEER ERvike §EC 1k !
REPLY TO: THE DIRECTOR 1933194 01 00
ATTN: AFIP-RRR -CPL-T A Tiin

Baker, Robin 0O,

SUP T By LIRS BATM ZTLELL)S R 8 4_1085
FOELSE pWF R0 v T AY FaTiE T T imglat. i
National Transportation Safety Board
800 Independence Ave EW DATE:
Attn: Dr. McFarland 8 May 1984

Washington, D.C, 20594

L _!

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIF DIAGNOSIS:
Specimens Received: Blood and Urine

REPORT OF TOXICOLOCICAL EXAMINATION

1. The urine specimen was tested for amphetamines, barbiturates,
cocaine, methagualone, opiates, prhencyclidine, benzodiazepines,
propoxyphene, cannabincids, salicylates, acetaminophen, and pheno-
thiazines., ©None of these drugs were found,

2. The blood contained 4.9% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values,

3. The blood and urine were examined for the presence of ethanol,
methanol, acetone, acetaldehyde, isopropancl, and n-propanol, None
of these compounds were found,

WILLIAM R, COWAN
Colonel, USAF, MC
The Director

Rgport ngtfﬂvgew By:
J D. WHITING, Fh.D. ZZ;Z// :
Aching Chief, Divfision of Toxicology ,f 27t?xﬂﬁ&

ROBERT F KARNEY, IR.

CAPT MO USH.
REPHTY RIRFPTAR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASH:NGTON D C 20306

WRC/JD¥/89 PATIENT IDENTIFICATION | st s e —
AFIF AZCESERO NUMBER CHECK BIC SEC U T
REPLY TO: THE DIRECTOR 1933197 04 00
ATTN: AFIP-RRR _pp - — — ,

Covel, Thomas D,

SURCITAL AUTOPSN PATH ACCESSION® § B4-108¢

PLEAST IFORM Us OF ANY FA1ERT DB SICETT. (RECS

=
National Transportation Safety Board

800 Independence Ave SW DATE:

Attn: Dr., McFarland 8 May 1984
Washington, D,C,. 20594

L -

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS:
Specimens Received: Blood and Urine

REPORT OF TOXICOLOGICAL EXAMINATICN

1., The urine specimen was tested for amphetamines, barbiturates,
cocaine, methagualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, cannabinoids, salicylates, acetaminophen, and pheno-
thiazines, None of these drugs were found.

2. The blood contained less than l% carboxyhemoglobin saturation.
Saturations of 10% or above are considered elevated values,

3. The blood and urine were examined for the presence of ethanol,
methanol, acetone, acetaldehyde, isopropancl, and n-propanol. None
cof these compounds were found,

WILLIAM R, COWAN
Colonel, USAF, MC
The Director

Vi
ing Chief, DiYision of Toxicology ‘ ééé?ﬁgﬁz}u

ROBERT F KARNEL, IR.
CAPT MC USN
BFPUTY DIREETOR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

VEACE TIOF BCIF 277 FCL o
WRC/JDV/sg PATIENT IDENTIFICATION | fomet S0P 088 ™
AFIP ACCESSION NUMEER CHECK DICIT SESJE TE B
REPLY TO: THE DIRECTOR 1933216 02 00
ATTN: AFIP-RRR -CPL-T MNAME SSAr

Faust, Dale E,

SURGICAL/AUTOPSY PATH ACCESSION? § 84-1082

PLEASE (IFDRMUS OF &MY PRTIE o IDERSYIRMIRT | 4P TH-

-

[

National Transportation Safety Board

B00 Independence Ave SW DATE:

Attn: Dr. McFarland " 8 May 1984
Washington, D.C. 20594

L -

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS: _ _
Specimens Received: BRlood and Urine

REPORT OF TOXICOLOGICAL EXAMINATION

l. The blood contained 9.2% carboxyhemoglobin saturation.
Saturations of 10% or above are considered elevated values.

2., The urine specimen was tested for amphetamines, barbiturates,
cocaine, methaqualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, salicylates, acetaminophen, and phenothiazines. None
of these drugs were found.

3. Positive~Cannabinoids. The urine contained 103ng/ml (0.103mg/L)
ll-nor-delta-9-tetrahydrocannabinol-9-carboxylic acid by gas chroma-
tography/mass spectrometry.

4. The blood and urine were also examined for the presence of
ethanol, methanol, acetone, acetaldehyde, isopropancl, and n-propanol.
None of these compounds were found.

WILLIAM R. COWAN
Colonel, USAF, MC
The Director

Rgport and pr'gw By:
DLl

Jeuy D. WHITING, Ph.D. 77
acting Chief, Division of Toxicology ;%fﬂfﬁgﬁj
ROBERTF KARNE!JR

CAPT MC USH
DEPUTY DIRECTOR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

WRC/JDU/s9 PATIENT IDENTIFICATION | Feiact Sieme seceear o
AFFE LLTESSHO N hiUMEEK CHEC® DIGIT sEC-JE-'»f;E
REPLY TO: THE DIRECTOR 1933198 02 00

ATIN: AFIP-RRR _opr . m

MAME $SAN

Hankey, Kurt M,

SURGICAL/AUTOPSY PATH ACCESSIONY § B4-1087
PLEASE INFORM US OF £80Y PATIErSY IDENTIFICATET: £FC OF
1
National Transpcrtation Safety Board
800 Independence Ave SW DATE:
Attn: Dr., McFarland 8 May 1984

wWashington, D.C, 20594

L _J

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS:
Specimens Received: Blood and Urine

REPORET OF TOXICOLOGICAL EXAMINATION

1. The blood contained less than 1.2% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values,

2. The urine specimen wasg tested for amphetamines, barbiturates,
cocaine, methaqualone, opiates, phencyclidine, benzodiazepines,
propoxyphene ,cannabinoids, salicylates, acetaminophen, and pheno-
thiazines. None of these drugs were found.

3., Positive-Acetone. The urine contained 0.19g/L (19mg/dL) and the
blood, 0.01g/L (1.0mg/dL) acetone by headspace gas chromatography.
The presence of acetone may be the result of diet or a metabolic
disorder.

4. The blood and urine were also examined for the presence of
ethanol, methanol, acetaldehyde, isopropanol, and n-propanol.
None of these compounds were found.

WILLIAM R. COWAN
Colonel, USAF, MC
The Director

porﬁ aE§ R7 i¢w By:

J D. WHITING, PH.D. ,
Acting Chief, Divigion of Toxicology ;Zi;%?ééﬁgﬁa}u
ROBERT F KARNEY, JR.

CAPT MC USH
bepufY BiRERTOR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D O 2030

WRC/JDVW/sg PATIENT IDENTIFICATION | ot seas hccesarr =
A1 ACCESSICH: NUMBER CHECK DIGIT s[cug-"‘i -
REPLY TO: THE DIRECTOR 1933208

ATTN: AFIP-RRR ~CPL~-T

NAME SSAMN

Klein, Anthony M.

SURGICAL AUTOPSY PATH ACCESSIONS § 84-10%0

PLEARSE IRFO8 1A S OF ANY PATIENT ADDWNTIFICATI DN IPS T8¢

-

National Transportation Safety Board

B00 Independence Ave SW DATE:

Attn: Dr. McFarland " 8 May 1984
Washington, D.C. 20594

L _J

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS:
Specimens Received: Blood and Urine

REPORT OF TOXICOLOCICAL EXAMINATION

1, The blood contained 1.3% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values,

2. The urine specimen was tested for amphetamines, barbiturates,
cocaine, methagualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, salicylates, acetaminophen, and phenothiazines. None
of these drugs were found,

3. Positive-Cannabinoids. The urine contained greater than 200ng/ml
(0.2mg/L) 1l-nor-delta-9-tetrahydrocannabinol-9-carboxylic acid by gas
chromatography/mass spectrometry.

4, The blood and urine were also examined for the presence of
ethanol, methanol, acetone, acetaldehyde, isopropanol, and n-propanol,
None of these compounds were found,

WILLIAM R, COWAN
Colonel, USAF, MC
The Director

Report and Revyigw By:
BN

JOAN D. WHITING, Ph.D. %;// .
A ng Chief, Division of Toxicology o %7zigg¢1

ROBERT F KARNE, JR.
CAPT MC USN.
DEPUTY BiREETOR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTGN D C 25306

WRC/JDW/sg PATIENT IDENTIFICATION Aty Sl i
AFIF ACCESSITN NUMBER CHEZK DIGH SEGUERC!
REPLY TO: THE DIRECTOR 1933220 04 00
ATTN: AFIP-RRR _cpL,—T AN SAN

Lolley, Bryan E,

SUPGICAL AUTOPSY PATH ACCESSICH € 84-1083
PLEASE INECE O OF AR RRATENTOLE CHITICATION, ERR T
, ]
National Transportation Safety Board
800 Independence Ave SW DATE:
Attn: Dr, McFarland " 8 May 1984
L Washington, D.C, 20594
_!

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS; .
Specimens Received: Blood and Urine

REPORT OF TOXICOLOGCICAL EXAMINATION

1. The urine specimen was tested for amphetamines, barbiturates,
cocaine, methaqualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, cannabinoids, salicylates, acetaminophen, and pheno-
thiazines, None of these drugs were found.

2. The blood contained 7.3% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values.

3, The blood and urine were examined for the presence of ethanol,
methanol, acetone, acetaldehyde, isopropanol, and n-propancl. None
of these compounds were found,

WILLIAM R. COWAN
Colonel, USAF, MC
The Director

ROBERT F KARNEL, IR,
CAPT MC USN
pesuTY BIRFETER
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

WRC/JD¥V/sg PATIENT IDENTIFICATION e Shere J
AFIE AT TESV O MJMEER AT I T
REPLY TO: THE DIRECTOR 1933190 09 00
ATTN: AFIP-RRR  _CPpL,~T NAME SSAN
Mader, David M.
SURGICAL AUTOPSY PATH ACCESSIONS 3 84-1084
PLEASE INFORF S OF any PATIENT ISENTIFICETID ERETH

A
National Transportation Safety Board

800 Independence Ave SW DATE:

Attn: Dr. McFarland " B May 1984
Washington, D.C,. 20594

L i,

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS: _ _ )
Specimens Received: Blood and Urine

REPORT OF TOXICQLOGICAL EXANINATION

1. The urine specinen was tested for amphetamines, barbiturates,
cocaine, methaqualcne, opiates, phencyclidine, benzodiazepines,
propoxyphene, cannabinoids, salicylates, acetaminophen, and pheno-
thiazines. None of these drugs were found,

2. The blood contained 9.1% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values.

3. The blood and urine were examined for the presence of ethancl,
methanol, acetone, acetaldehyde, isopropancl, and n-propancl. None
of these compounds were found.

WILLIAM R, COWAN
Colonel, USAF, MC
The Director

R porf ESdLijﬂéiziByz

J D. WHITING, f#.D.

A ng Chief, Division of Toxicolo -7 !
g : gy /ﬂf‘gé//a%ﬁ)”

ROBERT F KARNEL, JR.
CAPT MC USH
NFPUTY BIRFETAA
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

WRC/JDW/sg PATIENT IDENTIFICATION A A e <1 e
AFIF ACCESSION NJMEFR CHECK DIGIT T USEQUEISTE
REPLY TO: THE DIRECTOR 1933202 02 00
ATTN: AFIP~RRR ~-CPL-T NAME ' SSAN ’

McNulty, Jerome

SURGICAL AUTOPSY PATH ACCESSIONY 5 84-]1088
PLEASE INFORM US OF ANY PATIEWT IDE 9TIFICATITT ERE Sp%

B
National Transportation Safety Board
800 Independence Ave SW DATE:
Attn: Dr. McFarland 8 May 1984

L_ Washington, D.C. 20594
|

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS:
Specimens Received: Blood and Urine

REPORT OF TOXICOLOGICAL EXANINATION

1. The blood contained 8.4% carboxyhemoglobin saturation.
Saturations of 10% or above are considered elevated values.

2, The urine specimen was tested for amphetamines, barbiturates,
cocaine, methaqualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, salicylates, acetaminophen, and phenothiazines. None
of these drugs were found.

3. Positiée-Cannabinoids. The urine contained 85ng/ml {0.085mg/L)
ll-nor~delta-9~tetrahydrocannabinol-%~-carboxylic acid by gas chroma-
tography/mass spectrometry,

4. The blood and urine were also examined for the presence of
ethanol, methanol, acetone, acetaldehyde, isopropanol, and n-propanol,
None of these compounds were found,

WILLIAM R, COWAN
Colonel, USAF, MC
The Director

d Regview By:
DL

JQHN D, WHITING, {Ph.D,

Acting Chief, Diyision of Toxicology %% )u

ROBERT ¥, KARNEI, JR.

eehrd Bintan




-111- APPENDIX E

ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

WRC/JDVW/sg PATIENT IDENTIFICATION | JER -7 2
AFIF AL CESSIC N NUMEER CHECF DIGIT el b ot
REPLY TO: THE DIRECTOR 1933204 08 00
ATTN: AFIP-RRR _(CP[,~T — <

Stalvey, Donald W.

SURGICAL AUTOPSY PATH ACCESSICHi* § 84-1089

PLEASE {NFORM US OF AMY PATIEY T IDENTIFICETICr £R0 X

A
National Transportation Safety Board

800 Independence Ave SW DATE:

Attn: Dr, McFarland 8 May 1984
Washington, D.C. 20594

L. -

CONSULTATION REPCRT ON CONTRIBUTOR MATERIAL

AFIP DIAGNOSIS: ‘
Specimens Received: Blood and Urine

REPORT OF TOXICOLOCICAL EXAMINATION

1. The blood contained 1.6% carboxyhemoglobin saturation,
Saturations of 10% or above are considered elevated values,

2, The urine specimen was tested for amphetamines, barbiturates,
cocaine, methagualone, opiates, phencyclidine, benzodiazepines,
propoxyphene, salicylates, acetaminophen, and phenothiazines. None
of these drugs were found.

3. Positive-Cannabinoids. The urine contained 176ng/ml (0.176mg/L)
ll-nor-delta-9-tetrahydrocannabincl-9-carboxylic acid by gas chroma-
tography/mass spectrometry,

4., Positive-Acetone. The urine contained 0.25g/L (25mg/dL} and the
biood, 0.03g/L (3mg/dL) acetone by headspace gas chromatography. The
presence of acetone may be the result of diet or a metabolic disorder.

5. The blood and urine were also examined for the presence of
ethanol, methanol, acetaldehyde, isopropanocl, and n-propanol,
None of these compounds were found.

WILLIAM R. COWAN
Colonel, USAF, MC
The Director

eport and iew By:

J D. WHITING} Ph.,D.
Aofing Chief, Division of Toxicology Eﬁ?%giﬁwHJﬁ

REPHTY BIRERTAR
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ARMED FORCES INSTITUTE OF PATHOLOGY
WASHINGTON D C 20306

WRC/JDV:/sg " PATIENT IDENTIFICATION | Jlsst Useastb accrsIor e
AFIF AT CESSION NUMAER CRECK DIGIT SEGUE~NTE
REPLY TO: THE DIRECTOR 1933211 03 00

ATTN: AFIP-RRR _pp—m

NAME S$AN

Young, Keith

SURG ICAL, AUTOPSY PATH ACCESSION' § 84-1091
PLEASE Mo Dpas J3 OF ANY PATIESSY ISENTIFICATIO EFSCEC
1
National Transportation Safety Board
800 Independence Ave SW DATE:
Attn: Dr. McFarland 8 May 1984
Washington, D.C. 20594
L "

CONSULTATION REPORT ON CONTRIBUTOR MATERIAL

AFIP DIAGINOSIS:
Specimens Received: Blood and Urine

REPORT OF TOXICOLOGICAL EXANINATION

1., The urine specimen was tested for amphetamines, barbiturates,
cocaine, methacgualone, opiates, phencyclidine, benzodzazeplnes,
propoxyphene, cannabinoids, salicylates, acetaminophen, and pheno-
thiazines. None of these drugs were found,

2. The blood contained 5.7% carboxyhemoglobin saturatiom,
Saturations of 10% or above are considered elevated values,

3. The blood and urine were examined for the presence of ethanol,
methanol, acetone, acetaldehyde, isopropanol, and n-propanocl., None
of these compounds were found.

WILLIAM R. COWAN
Colonel, USAF, MC
The Dlrector

ort.) aS my

JOBN D. WHITING, Ph.D. .
Acti¥ng Chief, Divigion of Toxicology ;Zﬁ;? gizgﬁm

ROBERT F. KARNEI, IR,
CAPT MO LN
BEPUTY BIRCETOR
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAM @ SALT LAKE CITY, UTAH 84112 {801) 381.5117

CONSULTANT CASE CC-559-84
June 1, 1984

I. REFERENCE INFORMATION (A) Barney and (B) Almendinger
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

I11. EVIDENCE AND SOURCE The - samples were submitted by D.J, Lacefield, Ph.D.
Federal Aviation Administration, at the request of Ronald L. Schleede on
May 25, 1984.

I11. PURPQOSE QF EXAMINATION It was requested that the samples submitted be
analyzed for delta -tetrahydrocannabinol and its metabolites.

IV. RESULTS AND CONCLUSIONS

A. Barney - The blood contained 5 ng/ml of the carboxylic acid metabolite;
no delta’-tetrahydrocannabinol was detected.

B. Almendinger - No delta’-tetrahydrocannabinol or its metabolites were
detected in the blood.

v. DISPOSITION OF EVIDENCE The samples are retained at the Center for Human
Toxicology awaiting your instructions.

MAP/cld
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CENTER FOR HUMAN TOXICOLOGY

TUMIVERSITY OF UTAR o $ALT LAKE CULTY, UTAK 84112 {801) 581.5117

CONSULTANT CASE CC-471-84

May 18, 1984
I. REFERENCE INFORMATION Baker, Robin #84-1085
TYPE EVIDENCE £XAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

IT. EVIDENCE AND SQURCE The sample was submitted by the Armed Forces
Institute of Pathology on May 4, 1984. _

III.  PURPQOSE OF EXAMINATION It was requested that the sample submitted be
analyzed for delta’-tetrahydrocannabinol-and its metabolites.

IV. RESULTS AND CONCLUSIONS The blood contained 3.0 ng/ml of the carboxylic
acid metabolite of delta®-tetrahydrocannabinol.

V. DISPOSITION OF EVIDENCE The sample is retained at the Center for Human
Toxicology awaiting your instructions.

e
ﬁTthanig;Digzt, Ph.D.
Associ irector

MAP/cld
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH » SALY LAKE CITY, UTAN 94112 (80)) SB1.3117

CONSULTANT CASE CC-467-84
May 18, 1984

REFERENCE INFORMATION Covel, Thomas #84-1086
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by the Armed Forces
Institute of Pathology on May 4, 1984.

PURPOSE OF EXAMINATION It was requested that the sample submitted be
analyzed for delta’-tetrahydrocannabinol and its metabolites.

RESULTS AND CONCLUSIONS No delta®-tetrahydrocannabinol or its metabolites
were detected.

DISPOSITION OF EVIDENCE The sample is retained at the Center for Human
Toxicology awaiting your instructions.

Michdel A, Péat, Ph.D.
Assoc irector

MAP/cl1d
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CENTER FOR HUMAN TOXICOLOGY

u}uv:gslyv OF UTAH -',sxg\u LAKE CITY, UTAH 84112 (301) 581-5117
CONSULTANT CASE CC-~469-84
May 18, 1984

1. REFERENCE INFGRLATION Faust, Dale #84-1082,
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportaticn Safety Board

wash1ngton, D.C.

II.  EVIDENCE. AND SQURCE = . The, sample was submitted: by the Armed Forces
Inst1tute of Pathology on May 4, 1984

111, PURPOSE QF EXAMINATION: [t -was requested that the sample submitted be
analyzed for deltag—tetrahydrocannab1nol and its metapolites.

IV.  RESULTS AND CONCLUSIONS 4 The, blood -contained. 9.0 ng/ml of the carboxy]1c
acid metabolites of delta’® -tetrahydrocannab1no]

V. DISPQSITION OF EVIDENCE . The .sample. is retained at the Center, for:Human
Toxicology awaiting your instructions.

(L led A
Michael A/ Peat, /Ph.D.
Associate ire br

MAP/c1d
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSETY OF UTAH ® SALT LAKE CITY, UTAH 841132 (800} S8T-3117

CONSULTANT CASE CC-466-84
May 18, 1984

REFERENCE INFORMATION Hankey, Kurt #84-1087
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by the Armed Forces

Institute of Pathology on May 4, 1984.

PURPOSE OF :EXAMINATION It was requested that the sample submitted be .

analyzed for delta’-tetrahydrocannabinol and its metabolites.

: RESULTS AND CONCLUSIONS No delta®-tetrahydrocannabinol or its metabolites

were detected.

DISPOSITION OF EVIDENCE The sample is retained at the Center for Human
Toxicology awaiting your instructfons.

WichaeTCA- Peat . Ph.D
Associl&E*DTFzztor

MAP/cld
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CENTER FOR HUMAN TOXICOLOGY

UNIYVERSITY OF UTAH » SAI;T LAKE CITY, UTAH 84112 {801) 58t.5117

CONSULTANT CASE CC-463-84
May 18, 1984

I. REFERENCE INFORMATION ‘Ktein, Anthony #84-1090
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

washington, D.C.

I1. EVIDENCE AND SOURCE - The sample was submitted by the Armed Forces .
Institute of Pathology on May 4, 1984.

I1I1.  PURPOSE OF EXAMINATION It was requested that the sample submitted be
analyzed for delta’-tetrahydrocannabinol- and its metabolites.

IV.  RESULTS AND CONCLUSIONS - The blood contained 3.8 ng/ml of delta®-tetra-
hydrocannabinol, 1.6 ng/ml of the hydroxy metabolite and 78 ng/ml of the
carboxylic acid metabolite.

V. DISPOSITION OF EVIDENCE The sample is retained at the Center for Human
Toxicolooy awaiting your instructions.

Moo d 18

Michael A. \Peat Ph.D.
Associate Director

MAP/cld
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH o SALY LAKE CLTY, UTAH B4112 (801} 581-5117

CONSULTANT CASE CC-468-84
May 18, 1984

REFERENCE INFORMATION Lolley, Bryan #84-1083
TYPE EVIDENCE EXAVINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by the Armed Forces

Institute of Pathology on May 4, 1984.

PURPQSE GF EXAMINATION It was requested that the sample submitted be

“analyzed for delta’-tetrahydrocannabinol_and its metabolites.

RESULTS AND_CONCLUSIONS No delta®-tetrahydrocannabinol or its metabolites

were detected.

DISPOSITION OF EVIDENCE The sample is retained at the Center for Human

Toxicology awaiting your instructions.

e

tichagl A. Pea¥y, Ph.D.
Associate DireCtor

MAP/cld



APPENDIX E -120~

CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAN ® SALY LAKE CITY, UTAH 84112 (801) 581-5117

CONSULTANT CASE CC-470-84
May 18, 1984

I. REFERENCE INFORMATION Maden, David #84-1084
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C.

II. EVIDENCE AND SOURCE The sample was submitted by the Armed Forces
Institute of Pathology on May 4, 1984.

I1I. PURPOSE OF EXAMINATION It was requested that the sample submitted be
analyzed for delta’~tetrahydrocannabinol "and its metabolites.

IV.  RESULTS AND CONCLUSIONS No delta®-tetrahydrocannabinol or its metabolites
were detected.

v. DISPOSITION OF EVIDENCE The sample is retained at the Center for Human
Toxicology awaiting your instructions.

Ngﬁixc ael Feat. Ph.D.

Associate irector

MAP/c1d



IT.

111.

v.

-121- APPENDIX E

CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH & SALT LAKE CITY, UTAH 84112 (80}) 581-5117
CONSULTANT CASE CC-465-84

May 18, 1984

REFERENCE INFORMATION McNulty, Jerome #84-1088
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: Hational Transpartation Safety Board

Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by the Armed Forces

Institute of Pathelogy on May 4, 1984.

PURPQSE OF EXAMINATION 1t was requested that the sample submitted be

analyzed for delta’-tetrahydrocannabinel_and its metabolites.

RESULTS AND CONCLUSIONS The blood contained 1.0 ng/ml of delta®-tetra-

hydrocannabinol and 79 ng/ml of the carboxylic acid metabolite.

DISPOSITION OF EVIDENCE The sample is retained at the Center for Human

Toxicology awaiting your instructions.

Muw)s/
e tagroary h-D.

MAP/c1d
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1.

111.

Iv.

CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAMH & SALT LAKE CITY, UTAW B4112 {$01) 581.5117
CONSULTANT CASE CC-464-284

May 18, 1984

:5ThLWEY
REFERENCE INFORMATION ' Alﬁ?bert. Donald #84-1089
TYPE EVIDENCE EXAMINED: B8lood
REQUESTING AGENCY: f National Transportation Safety Board

Washington, D.C.

EVIDENCE AND SOURCE - The sample was submitted by the Armed Forces

Institute of Pathology on May 4, 1984.

PURPOSE OF EXAMINATION Tt was requested thaf the sample submitted be

analyzed for delta’-tetrahydrocannabinol_and its metabolites.

RESULTS AND CONCLUSIONS The blood contained 1.1 ng/ml of deltag-tetra-

hydrocannabinol and 35 ng/ml of the carboxylic acid metabolite.

DISPOSITION OF EVIDENCE Thé'sampig is retained at the Center for Human

Toxicology awaiting your instructions.

MAR/cld
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH ® SALT LAKE CITY, UTAH 84112 {801) 581-5117
CONSULTANT CASE CC-462-84
May 18, 1984

I. REFERENCE INFORMATION Young, Keith #84-1091
TYPE EVIDENCE EXAMINED: Blood
REQUESTING AGENCY: National Transportation Safety Board

Washington, D.C,

II. EVIDENCE AND SOURCE The sample was submitted by the Armed Forces
Institute of Pathology on May 4, 1984.

111.  PURPOSE OF EXAMINATION It was requested that the sample submitted be
analyzed for delta’-tetrahydrocannabinol-and its metabolites.

IV.  RESULTS AND CONCLUSIONS No delta®-tetrahydrocannabinol or its metabolites
were detected.

V. DISPOSITION QF EVIDENCE The sample is retained at the Center for Human
Toxicology awaiting your instructions.

lde d
Michael S. Peat, Ph.D.
Associate\Director

MAP/c1d
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DEFARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

.MIKE MONRONEY AE%gNAUTHgAL CENTER
Okl ity,

TOXICOLOGY REPORT

DATE: April 27, 1984 CASE:

ACCIDENT OR EVENT:

Toxicology report on railroad accident which cccurred near Newcastle, Wyoming, on

April 22, 1984.

4

RECEIVED BY:

Richard Winston from Frontier air freight on April 25, 1974, at 11:45 p.m.

SAMPLES:

Three tubes of blood, cne bottle of gastric, one large container of mixed tissue,

identified with the names R, E. Almendinger,

Three ‘tubes of blood, one bottle each of gastric and urine, one bag of mixed tissue,

identified with the name M. L, Barney.

Specimens were cold.

RESULTS:

ACIDIC & NEUTRAL DRUGS (Acid-
Ether Extractions, UV Scan):

Almendinger - None detected. - blood.

Barney - None detected - blood and
urine.

BASIC DRUCS (Alkaline-Ether
Extraction, UV Scan):

Almendinger - None detected - blood

Barney — None detected - blood and
urine.

ETHYL ALCOHOL (Gas Chromatography):
Alnendinger --Rone detected ~ bloed.

Barney - None detected - blood and

CARBON WMONOXIDE (Comway Diffusion
Palladium Chloride):

Almendinger - None detected in blood
with a hemoglobin con-
centration of 17.7 gramsX

urine.
Barney ~ None detected in blood with a
hemoglobin concentration of
11.5 gramsX.
MARTJUANA:

No specimens submitted.

§T“'Tﬁi§'iﬁﬁ‘iiiii .,
H.z; / -47&'1‘(}

De bert J. Lacefisld, Ph.D.

SUPERVISOR, FORENSIC TOXICOLOGY RESEARCH UNIT, AAC-114B

cc: FRA~- Regional Director, Portland, Oregon; Gordon Inglis. NTSBE, Denver, CO.
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NTSB RESPONSE TO
FRA NOTICE OF PROPOSED RULEMAKING

Natlonal Tramponatlon Safoty Board

g&?@ " Washingion, D C. 20664
Ny 2

‘h'"k;‘oy _

Office of the Cheirman August 15, 1984

Docket Clerk

Office of Criefl Counsel

Federal Reilroad Administration
400 Seventh Street, S.W.
Washington, D.C. 20590

Ref: FRA Docket No. RSOR-£,
Notice No, 4

Dezr Sir:

The Netional Transpo*tation Satety Board is pleased to respond to your
Netice of Pr'o,.aose" Rulermaxing (NPRM) Docket No. RSOR-6, Notice Nc. 4
putliished June i2, 1964, regarding Federal Safety Standa"cs for the Cortre
6f Alcohel ané Drug Use in Railroad Operations. The Safety Board
wholeheartedly supports the intent of this proposal. It does believe,
however, thzat the rulemaring can be strengthenéd to further the achievene'.:
of the desired safety otjectives. Consequently, the Safety boerd offers
the foliowing general comments as well as specific proposels éirectes to
those sections it believes should be modified or expandec.

Ge-an* Cor're"":

e, 'lhe finel rule should state clearly that 1t sets a mi.nimr framews s
for aadressing the control of alcohol and drug use in raliroad
operatio'as, and that it should not be construed to 1irit or constrair
rallroads from adopting and enforcing more stringent policies and rules
regarding elcohol and drugs if safety conditions on the railroad

: 'requ* re a'c‘:**-‘ tionel manage"‘ment actions.

b. l-ustorica.ls, once the Safety Board has been able to overcome the
problem of obtaining toxicological samples it has had little or no
difficulty in obtaining accurate evaluations for the purpose of
detecting alcohol. Hhowever, the capabilities of local laboratories for
detection and quantification of drugs in toxicological samples are not
uniform; specifically the sensitivity and accurecy of the equipment and
the test procedures are inadequate to yield consistent results.
Therefore, the Safety Board urges the FRA to prescribe standardized
testing for drugs that is sensitive and specific enoigh to detect and
quantify controlled substances, and therapeutic levels of licit drugs.

The Board approved on August 9, 1984, recommendations to the Department
of Transportation and to the Federal Aviation Administration that address
this concern as follows:


http://Cor.tr
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=-t0 tne Depa'rment of Transportation

Review the existing research and literature in this area and institute
research to: (1) determine the potential effects of both licit en2
11licit drugs, especlally marijuana, in both therapeutic and abnormz:
levels, on human performance; (2) obtain correlations between .
toxicological findings of drug levels in blood, urine, and other
specimens and various behavioral measurements; (3) assess: the effects °
of various drugs on the specific tasks performed by the operator ir &ll
transportatior modes. (Class I11, Longer-Term Action)(A-Bu- )

==t the Federal Avistion Administration

Establish at the Civil Aeromedical Institute the capabilit;. to perfcr—
toxicologlical tests on the biood, urine and tissue of pilets invcive:
in fatel accidents to determine the levels of both licit and f1liclis
Gmies &t bcih therapeutic end abnormal levels, (Class I1I, Priorit,

Aztion)(A-Es= )

c. Twe finel rule should state clearl, that the pos!c-acciclerzu eet
fro.ra~ sJp.lements rather ghar repiaces the Safety Board's a,.ttn::'::.
ir. the Inde,endent Sefety Board Act of 1974 to order ar, Butops,. It
8Lo4LE point out. also tnat. the Board has authority to seek other tes:s
of trelir crews or the sam;les drewy frot them under this rule, as well
as aJtherity to Obtain or take possession of any evidence which Y
pervains to er ascident.

Soecific Commernts by Seation:

1. Sectior 23iE.101 Definttions

A:‘.thoub‘* the Sefety Boari recognizes the difficulty of the task of
defining ralilrosd em.loyees to be covered by this rule, it believes Fn-
should include any employee who may be directly involved in ar accident.
This means that em,loyees other than “"covered erployees™ under the
Hours~of -Service Act need to be subject to testing. For example, if &
seriously aleohol impaired train crew reported to a supervisor who did not
detect alcohol there might be a need to.test the supervisor to determine &
his railure to evaluate the crew properly was due to his own impairment.

a. 'Jher-e are vary:.ns mter'pretatims by railroads as to who is covered by
the Hours of Service Act (45 USC 61-64b). For example, same railroads
do not consider their operating department officials to be tovered b,
g:e Act. ‘The definition in in subparagraph 218.101(b) should be. ex;licis
: its scope.

b. In subpara.sr-aph 218.101(e) "Drug" is defined as any.controlled -
substance (as defined by 21 U.5.C. 802). The Safety Board believes that
a specific reference to mrijuma should be included in the definition
to ensure an understanding that it is & controlled substance. Most
railroad ecployees are not aware of the legal scope of the terr:
"sontrclled substence" as defined by 21 U,.S.C.802,
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¢. Sextior 21£.103 Alcohol and drus use by covered employees

e. The Sefet)y Board is concerned that the provision in subparagraph
218.103(c) which states, in pert that “an employee shall be
conclusively presumed to be impaired by alcohol, if the employee has &
blood alcohol concentretion of 0.05 percent (weight/volume) or more
««." may glve rise to the impression that an amount of alecohol up to
that level in an employee's system is acceptable.

The Safety Board does not agree with the conclusion in the preantie to
the proposed rule which suggests that there is little evidence to indicate
an immediate safet, problem associated with blood alcohol concentrations
below 0,049 percent (weight/volume)., There 1s considerable research tha:
demonstrates measurable adverse behavioral effects at blood alcohel
concentrations of 0.02 percent (welght/volume) (See enclosure).
Conseguentl,, the rule should definitively prohibit an employee fror havirg
ary alconcl, rezariless of level, in his system while on dut,. The Boarc
recognizes the limitetions of some testing systems and believes thet 0.C:z
percent (weight/volume) for alcohol should be deemed inconclusive if brezth
testirg is used, However, & test should not be re,ected i other evidence
shows alechcl was Ingested while on duty.

Tis 1s consistent with the Board's recommendation to the Federel
Avlation Adinlistratlor which states:

Issse & rule defining the biood alechol concentration level that
co nstitutes "under the infiuence" at the lowest possibie level

rsistent with the capabllity of testing equipment 1o measure an,
m._,este.. alcohol. (Class I1I, Priority Action)(A-Bi4-i5).

Tris recormendation was issued by the Safety Board on May 1, 196&,

As presentl, written, the proposed rule could suggest that an enrloyee
legally could be on duty as long as he has a blood ealechel concentration of
0.049 percerit or less (weight/volume). The Safety Board's position is that
the rule should convey the urmistakable message that any level of alechol
in an operator 1is a hazard to safe railroad operations and public safet).

b. The Safety Board believes that the prohibition in subparagraph
218.103(¢)(2) should be the presence of any controlled substance as
established by & reliable test method., With regard to marijuana the
determinant of use must be based on & reliable blood analysis for ThHC
and its metabolites until non-intrusive means to detect the presence
and time of use are developed. The documented behavioral effects of
marijusna include impaired judgment and concentration, impaired
perceptusl and motor skills, and reduced short-term memory. The rules
should be drafted to explicitly reject the soclal use of controlled
substances, including marijuana, by those involved in railroad
operations.
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* aljm
3. Section 218.10%5.Post-azxcident toxicolo

&. In subparagraph 218.105(b), “Accident coveres, the FRA expressl;y
excludes post=accident toxicoIo,,IcaI testing in t.he case of a collision
- between railroad rolling stock and a motor vehicle or other convejance
at a rall/highway grade crossing. The ‘proposed éxclusion should not
extend'to sceldents dnvolving fatalities and/or serious injuries. The
failure of a train crew to observe slow orders or to sound appropriate
warnings has contributed to gmde cross:.nb accidents which resulted i

deaths or. serious 1n,juries. Gy

Durine, the courséof an mvestiga*ion of a rail accident in Goldonna,
Louisiana, in late 1977, the Safety Board found that the engineer ha3
been cited by his em loyér in‘efi’earlier acéident for failing to blow
the train whistle and for Operatinb the train wnile mtoxicated 'Ihes=
circuristances had not beerl reported and would have ‘remaines unknow'- hez
it not been for t,he mvestiga 1on of the later accident by the Safet,

Boerd. -« - ¢ ‘ o
b. In subparabram 218, 105(5)(2)(1) Conditicn on & 'ﬁ;lbment in covered

ser:ice, sanctior; the sanctior for an employee who reluses to

coope ate in p"o.-dinb & blood or urine sample following an accident or

incident specified in se"tion ‘218.105(a) should be nc less than the

savctior: under Fule G for employees who are tested and founé to have

used alecohcl or grigs, i.e., termination from employment with the .

rellroad. -The purpose of the' rile would be undermined seriously if

e, loyees consistentl) refused to be tested with the understanding that

the, probalb ly uou'la be able to netum to aervice after 6 months,

k. Secyion 21¢, 10° Aathorit;, to test for cguse

The Safety Boar-d believes that the FRA has reached a belanced aprroach
in ajaressing the supervisory testins for alcohol or m use by er.,uo,eee ,
m ra.‘lroad operations. o . » ; ;

. Section 218 111 Identification_of‘ tr'oubled employee

The - Sarety Board n.grees with the 1ntent of this Section, However, it
believes that subparagraph 218.111(c)(2) should be; mditi;d The proposes
rule addresses a8 co-worker reporting’ an -nployee who " yes WAS apparently
unsafe to work with:or was, or: appeared ‘to be, in violation of this subpart
or the railroad's aleohol and drug rules.” ‘Ihis subparagraph also should
provide explicitly for situations n ‘which the employee is observed to be
irpaired as he reports for work. C
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The National Transportation Safety Board is encouraged by the
comprehensive manner 4n which FRA has addressed the broad scope of
interests impacted by the proposed rule., Qur response is based on
recurrent, first-hand observations of fatalities, injuries and destructior
related to alcohol and drug use by rallroad employees. Therefore, the
Board strongly encourages the FRA to adopt a rule which is umistakable ir.
its resolve to mitigate a problem which everyone agrees must be overcome.

ﬁgspectrul;y yours, :

Jim Burnett
Chairmern :
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APPENDIX G

EXCERPTS FROM TITLE 49
CODE OF FEDERAL REGULATIONS
CH. H - FEDERAL RAILROAD ADMINISTRATION

Pt. 228, App. A

APPENDIX A—REQUIREMENTS OF THE
HoURs OF SERVICE ACT; STATEMENT OF
AGENCY POLICY AND INTERPRETATION

First enacted in 1907, the Hours of Service
Act was substantially revised in 1869 by
Pub L 91-189 Further amendments were

enacted as part of the Federal Railroad
Safety Authorization Act of 1976, Pub L
94-348 The purpose of the law is “to pro-
mote the safety of employees and travelers
upon railroads by limiting the hours of serv-
ice of employees * * * " This appendix is de-
signed to explain the effect of the law in
commonly-encountered situations

The Act governs the maximum work
hours of employees engaged in one or more
of the basic categories of covered service
treated below If an individual periorms
more than one kind of covered service
during a tour of duty, then the most restric-
tive of the applicable limitations control

The Act applies to any common carrier
engaged in interstate or foreign commerce
by railroad It governs the carrier's oper-
ations over its own raliroad and all lines of
road which it uses

THAIN AND ENGINE SERVICE

Covered Service Train or engine service
refers to the actual assembling or operation
of trains Employees who perform this tybe
of service commonly include locomotive en-
gineers, firemen, conductors, trainmen,
switchmen, switchienders (unless their
duties come under the provisions of section
3) and hostlers With the passage of the
1976 amendments, both inside and outside
hostlers are considered to be connected with
the movement of trains Previously, only
outside hostlers were covered Any other
employee who is actually engaged in or con-
nected with the movement of any train is
also covered, regardless of his job title

Limitations on Hours The Act establishes
two limitations on hours of service First, no
employee engaged in train or engine service
may be required or permitted to work in
excess of twelve consecutive hours After
working a full twelve eonsecutive hours, an
employee must be given at least ten consec-
utive hours off duty before being permitted
to return to work

Second, no employee engaged in train or
engine service may be required or permitted
to continue on duty or go on duty unless he
has had at least efght consecutive hours off
duty within the preceding twenty-four
hours This latter limitation, when read in
conjunction with the requirements with re-
spect to computation of duty time (dis-
cussed below) results in several conclusions:

(1) When an employee’s work tour is
broken or interrupted by a valid period of
interim release (4 hours or more at a desig-
nated terminal), he may return to duty for
the balance of the total 12-hour work tour
during a 24-hour period

(2) After compieting the 12 hours of
broken duty, or at the end of the 24-hour
period, whichever occurs first, the employee
may not be required or permitted to contin-
ue on duty or to go on duty until he has had
at least 8 consecutive hours off duty

{3) The 24-hour period referred to in para-
graphs 1 and 2 above shall begin upon the
commencement of a work tour by the em-
ployee immediately after his having re-
ceived a statutory off-duty period of 8 or 10
hours as appropriate

Duty time and effective periods of release
On-duty time commences when an employee
reports at the time and place specified by
the railroad and terminates when the em-
ployee is finally released of all responsibil-
ities (Time spent in deadhead transporta-
tion to a duty assignment is slso counted as
time on duty See discussion below ) Any
period available for rest that is of four or
more hours and {5 al a designated terminal
is off-duty time All other perieds available
for rest must be counted as time on duty
under the law, regardiess of their duration

Deadheading Under the Act time spent in
deadhead transportation receives special
treatment Time spent in deadhead trans-
portation to a duty assignment by a traln or
engine service employee s considered on-
duty time Time spent in deadhead trans-
portation from the final duty assignment of
the work tour to the point of final release s
not computed as either time on duty or time
off duty Thus, the period of deadhead
transportation to point of final release may
not be included in the required 8- or 10-hour
off-duty peried Time spent In deadhead
transportation to a duty assignment is cal-
culated from the time the employee reports
for deadhead until he reaches his duty as-
signment
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§21711 Program of instruction on operat-
ing rules

(a) To ensure that each railroad em-
ployee whose activities are governed
by the railroad’s operating rules un-
derstands those rules, each railroad to
which this part applies shall periodi-
cally instruct that employee on the
meaning and application of the rail-
road’s operating rules in accordance
with a program filed with the Federal
Railroad Administrator

(b} Before March 1, 1975 or 30 days
before commencing operations, which-
ever is later, each railroad shall file
with the Federal Railroad Administra-
tor, Washington, DC 20590, three
copies of a program for the periodic
instruction of its employees as re-
quired hy paragraph (a) of this sec-
tion This program shall—

(1) Describe the means and proce-
dures used for instruction of the vari-
ous classes of affected employees,

(2) State the frequency of instruc-
tion and the basis for determining
that frequency,

(3) Include a schedule for complet-
ing the initial instruction of employees
who are already embployed when the
program begins,

(4) Begin within 30 days after it is
filed with the Federal Railrcad Ad-
ministrator,

(5) Provide for initial instruction of
each employee hired after the pro-
gram begins

(¢} Bach amendment to a railroad’s
program for the periodic instruction of
its employees required under para-
graph (a) of this section shall be filed
with the Federal Railroad Administra-
tor within 30 days after it is issued

1885 0-461-1%6/10084
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