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"cYear" at bhoth the distant (81-2) and home (2N) signal
locations, and the waystde signal aspects displayed for train
ENS-121 on track 1 was "approach" at distant signal 816-1 arnd
“stop” al tne home signal 1IN, Automatic control systems in bcth
trains should have displayed aspects corresponding to those of
the wavside signals, except that the cab signals of train ENS-
121 should have displayed a "restricting" aspect beginning 4,450
feet south of signal 1N,

- About 1:390 p.m., Conrail train ENS-121 entered switch 12
onto track 2 causing the switch to realign for movement from
track 1 to track 2. When train ENS-121 entered switch 12, the
aspect of signal 2N for track 2 changed from "clear® to "stop."
The engineer of train 94 apparently rvecognized that the aspect of
signal 2N was "stop"” and put his train into emergzncy braking.
However,  the train was- traveling between 120 and 125 mph and
couid not be stopped before coliiding with irain ENS-121. The
engineer and 15 passengers aboard train 94 were fatally injured;
174 other person aboard the trains received minor to serious
injuries. The rear Conrail lccomotive unit, Dboth Amtrak
locomotive units, and the head three passeager cars were
destroyed. The middle Conrail locomotive unit was heavily
damaged, and the rear nine cars of the passenger train sustained
varying degrees of damage.

-The Natioral Transportation Safety Board determines that
the probable cause of this accident was the failure, as a result
of impairment from marijuana, of the engineer of Conrail train
ENS-12Y to stop his tirairn in compliance with home signal 1IN
hefore 1t fouled track 2 at Gunpow, and the failure of the
Federal Railroad Administration (FRA) and Amtrak to require and
Conrail to use automatic safety backup devices on all trains on
the Northeast Corridor.

Contributing to the accident were: 1) the failure of the
brakeman of ENS-121 to observe signal aspects and to alert the
engineer when they became restrictive; 2) the failure of the
crewmembers of train ENS-121 to make the required automatic cabd
stgnals (ACS) test; 3) the muting of the ACS alerter whistle on
the lead unit of train ENS-121; and 4) the inadequacies of the
FRA oversight of Amtrak’s and Conrail’s supervision of corridor
trains.

Operation of Amirak traiﬁ 94 at 125 mph, rather than its
restricted speed of 105 mph, contributed to the severity of the
accident,
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EXECUTIVE SUMMARY

About 1:16 p.m., eastern standard time, on January 4, 1987,
northbound Conrail train ENS -121 deparied Bay View yard at
Baltimore, Maryland, on track 1. The train consisted of three
diesel-electric freight ‘locomotive units, all under power and
manned by an engineer and & brakeman. Almost simultaneously,
northbound Amtrak train 94 departed Pennsylvania Statiorn in
Baltimore. Train 94 consisted of two elactric locomotive units,
nine coaches, and three food service cars. In addition tc an
engineer, conductor, and three assistani conductors, there were
seven Amtrak service employees and about 660 passengers on the
train,

At this time, the Edgewood block station operator requested
that switch 12 at Gunpow, a remote-controlled interlocking, be
lined for straight through movement for train traffic on track 2,
on which Amtrak train 94 was operating. The wayside signal
aspects displayed for train 94 approaching Gunpow on track 2 weve
"elear" at both the distant (81-2) and home (2N} signal
locations, and the wayside signal aspects displayed for train
ENS-121 on track 1 was “approach" at distant signal B8i6-1l and
"stop" at the home signal IN. Automatic control systems in both
trains should have displayed aspects corresponding to those of
the wayside signals, except that the cab signals of train
ENS-121 should have displayced a “restricting" aspect beginning
4,450 feet south of signal IN.

About 1:20 p.m., Conrail train ENS-121 entered switch 12
onto track 2 causing the switch to realign for movement from
rrack 1 to track 2. When trainm ENS-121 entered switch 12, the
aspect of signal 2N for track 2 changed from "clear" to "stop.'
The engineer of train 94 apparently recogrized that the aspect of
signal 2N was "stop" and put his train into emercency braking.
However, the train was traveling between 120 and 125 mph and
could not be stopped before colliding with train ENS-121. The
engineer and 15 passengers aboard train 94 werc fatally irjured;
174 other person aboard the trains recei' ed minoe Lo serious
injuries. The vrear Conrail locomotive unit, both Amtrak
locomotive wunits, and the head three possenger cars Wwere
destroyed. The middle Conrail locomotive unit was heavily
damaged, and the rear nine cars of the passenger train sustained
varying degrees of damage.

The Safety Board’s investigation of this accident focused
on a number of issues relating to the safety of train operations
on Amtrak’s Northeast Corridor. Among these issues are:

1, the performance of the trains’ crewmenmbers,
including their predeparture tests and their
operation ~f the +trains and the possible
impairment from the wuse of drugs of the
Conrail train crew;
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the adequacy of the signal and safety backup
systems;

Amtrak’s dispatching and maangement concern
with on-time performance;

the compatibility of freight trains with high-
speed passenger trains in a high-density train
environmentl;

the quality of Amtrak and Conrail sueprvisory
oversight of corridor operations;

the FRA's oversight of the corridor
improvements, the operating practices of
Amtrak and Conrail, and the implementation of
the drug and alcohol testing rules and other
safety regulations;

7. the adequacy of the emergency response; and

8. the crashworthiness of Amtrak’s passenger-car
interiors.

The National Trarsportation Safeiy Board determines that
the probable cause of this accident was the failure, as a result
of impairment from marijuana, of the engineer of Conrail train
ENS-121 to stop his train in compliance with home stgnal 1IN

before it fouled track 2 at Gunpew, and the failure of the
Federal Railroad Administration (FRA) and Amtrak to require and
Conrail %o use automatic safety backup devices on atl trains on
the Northeast Corridor.

Contributing to the accident were: 1) the failure of tLlhe
brakeman of ENS-121 to observe signal aspects and to alert the
engineer when they became restrictive; 2) the failure of the
crewmembers of train ENS-121 to make the required automatic cab
signals (AC3) test; 3) the muting of the ACS alerter whistle on
the lead unit of train ENS-121; and 4) the inadequacies of the
FRA oversight of Amtrak’s and Conrail’s supervision of corridor
trains.

Overation of Amtrak =rain 94 at 125 mph, rather than its
restrirted speed of 105 mph, contributed to the severity of the
accident,

Recommendations concerning these issues have been made to
the National Railvoad FPassenger Corporation, the Consolidated
Rail Corporation, and the Federai Railroad Administration,
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

RAILROAD ACCIDENT REPORT

Adopied: Janusry 25, 1988

REAR-END COLLISION
OF AMTRAK PASSENGER TRAIN 94, THE COLONIAL,
AND CONSOLIOATED RAIL CORPORATION FREIGHT TRAIN EHS-121
ON THE NORTHEAST CORRIDOR
CHASE, MAR'YLAND
JANUARY 4, 1987

INVESTIGATION
The Accident

About 1:16 p.m., eastern standard time, on January 4,
1487, northbound Consolidated Rail Corporation {(Conrail) freight
train ENS-121 1left Conrail’s Bay View Yard at Baltimore,
Maryland, and entered the Northeast Corridor (NEC) 1/ mainline
of the National Railroad Passenger Corvporation {(Amtrak) (see
figure 1). The train consisted of three diesel-electric freight
locomotive units, all under power and manned by an engineer and a
brakeman. The train’s destination was Harrisburg, Pennsylvania,
which necessitated its use of the NEC as far as Perryville,
Maryland, 32.4 miles nerth of Bay View Yard.

lLeaving Bay View, train ENS-121 was routed over Amtrak'’s
main track 1 for the 12.2 miles to¢ Gunpow, a remote-controlied
interlocking south of the Gunpowder River where the four-tracked
NEC converged to the two tracks on the bridge spanning the river
(see figure 2). Gunpow marked the north end of track 1, where it
conve;ged with the adjacent track 2 by what Amtrak identified as
switch 12,

Almest simultaneously with the departure of train ENS-121
from Bay View Yard, Amtrak’s northbound passenger train 94, the
Colonial, left the Pennsylvania Station in Baltimore, 3.8 miles
south of Bay View (see figure 1). Train 94 consisted of two
electric locomotive units, nine coaches, and three food service
cars. In addition to an engineer, conductor, and three assistant
conductors, there weve seven Amtrak service empioyees and about
660 passengers on the train. Except for the first car behinc the
locomotive units, all the cars were occupied, many to cavacity.

I/ The Northeaszt Corridor linc connects Washington, 0.C., with
Baltimore, Maryland; Philadelphia, Pennsylvania; New York, New
York; and Boston, Massachusetts. The section between Washington
and New York is electrified and is owned and opevated by Amtrak,
It was formerly part of the Pennsylvania Railroad and its
successor, the Penn Central Railroad.
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En route from Washington, N.C., to Boston, Massachusetts,
train 94 left Baltimore about % 1/2 minutes behind schedule. It
was routed over main track 2 to Gunpow and bheyund and was to be
followed on this track by Amirak passenger train 112, the noon
Metroliner out of W#ashington, D.C. Train 112 1left Baitimore
abgug 14 minu*tes behind train 94 and about 47 minutes behind
schedule,

The Amtrak dispatcher had given precedence to tvrains 94 and
112 over Conrail train ENS-121 north of Gunpow. As a result, the
.lock station operator at Edgewood vrequested the automatic
setting up of a route for train 94 through Gunpow interlocking by
way of track 2. 2/ This process involved clearing the northbound
home signal 3/ for track 2 at Gunpow., Because of safegquards
buiit into the system, the home signal would not display a
"clear" aspect until all switches aiong the vroute were properly
positioned. According to the operator, switch 12, connecting
track 1 to track 2, was already zligned for through movement on
track 2 (see figqure 2).

With switch 12 1in normal position and track 2 unoccupied
north of Gunpow, the wayside signals displayed for train 94
should have been "clear," permitting the train to proceed at
maximum authorized speed. Thus, the nerthbound home signal for
track 1 at Gunpow should have displayed a "stop" aspect and the
northbound distant signal for track 1, located 10,318 feet south
of the home signal, should have displayed an "approach® aspect
for train ENS-121. Automatic cab signals {ACS) in the Jlead
lTocomotive cabs of both trains should have registered aspects
corresponding to those of the wayside signals FTor ‘their
respecitive tracks, except that the cab singnals of train ENS-121
should have displayed a "restricting" aspect beginning at a point
4,450 feet south of the home signal for track 1 at &unpow. (For
a more detailed discussion, see the section on the Automatic Cab
Signal System.)

About 1:30 p.m., Conrail train ENS-121 entered switc¢n 12 at
Gr'npow and moved onto track 2. A few seconds later, train ENS-
121 was struck 3in the rear hy Amtrak train 04. There was no
radic communication from elither train before the collision,

Shortiy after the accident, the enginser of train ENS-121
stated to Conrail supervisors that he observed an "approach
medium" aspect on the distant signal. Later in a sworn statement
made to the Safety Board, he stated the aspect was "approach
Timited." The approach sigral could only have displayed ar
"approach Timited" aspect when switch 12 was aligned for
movement from track I to track 2; in this event the home signal

2/ Gunpow interiocking was operated by remecte control from the
Edgewood block station, 4 miles nerth., The coperator requested
the route for train 94 by manipulating a lever and pushiug a
button on his modelboard. |

3/ Amtrak defines a home signal as "a fixed signal governing
entrance to an interlocking.”
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would havn displayed an aspect permitting movement through and
beyond the switch without stopping. The engincer further stated
that he observed a "stop" aspact displayed by the home signal for
track 1, although he was unable to cstimate how far he was from
the signal when he ubserved it. When the engineer perceived the
stop signal, he immediately placed the train’s brakes in
energency. According to the eveni recorder, the train was then
traveling at about 64 mph. However, the train was not stopped
short of the home signal but ran through switch 12, which was 349
feet beyond the home signal. Train ENS-121 came to 2 stop on
tyack 2 with the rear of the 'ast unit standing in the turnout.

The Edgewood operator stated that he couid no longer
exevrcise contro! over the Gunpow interlocking at 1:30 p.m., and
he immediately vreportad +the event to the dispatcher. The
dispatcher had already been informed by the operator at Bay of a
similar prcblem at the River and Pecint interiockings. Also at
1:30, the operators &t Bay, Perry, and Union block stations
notified the dispatcher of an indicated loss of propulsion power
in the catenary 4/ overhead at those locations.

At the time the FEdgewood operator vreported the Gunpow
control preblem, he was apnrehensive that a deraiiment had
occurred because the modelboard’s train occupancy lights for all
four tracks at Gunpow were 11t and he was unable to get an
indication of the position of switch 12. At 1:31 o».m. he
recetived what he described as a weak and broken radio
transmission, prefaced by the word "emergency." The operator
could not determine who was sending the message, but he heard
ensugh to understand that an accident had occurred at Gunpow and
that ambulances were needed there. The operator relayed this to
the dispatcher who notified his immediate supervisor. The
supervisor, 1n turn, notified emergency response forces and
senior Amtrak officials.

Injuries

The engineer and 15 passengers aboard train 94 were fatally
injured; 174 other persons aboard the trains received minor to
serious injuries. Thirteen of the fatally injured passengers
were aboard the second car of train 94; the others were aboard
the third car.

4/ The catenary 1is the o¢verhead wire system that provides
elec.rical power to locomotives on an electrified railroad.
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Amerak
Conrail Amtrak Service
Injuries Crew Crew Employees Passenygers Total

Fatal 0 i 16

Serious 1 ‘ 10

Moderate 0 15

Minor 1 149

None 0 0 , 484
?

Tota' 674

Damage

The rear Conrail Tlocomotive unit, both Amtrak locomotive
units, and the head three passenger cars were destroyed. The
middle Conrail locomotive unit was heavily damaged, and the rear
nine cars of the passenger train sustained varying degrees of
damage.

The rear Conrail unit was virtvally disintegrated with
parts scattered across the tracks and property east of the
tracks. The largest piece of wreckage came to rest about 150
feet northeast of the collision point. The yvear o the middle
Conrail unit was crushed by the rear unit. WUncoupled from the
lead unit, it was propeiled forward on track 2 for about 700
feet., Only the vear truck of this unit de-ailed. The Jlead
Conrail unit sustained relatively superficial damage, although
driven forward ahout 900 feet, it was the only piece ¢f equipment
in the iwo trains that was not derailed. w

The forward cab and superstructure of the lcad Amtrak
locomotive unit was crushed downward and inward to the
underframe. Separated from the trucks, the remains of the car
body came to rest west of the tracks about 400 feet nerth of the
collision point. The trailing Amtrak unit remained in line with
the track, although separated from its trucks, and came to rest
Teaning about 45° to the right at a point about 450 fFfeet north
of the collision point (see figure 3).

The head car of the passenger train, an unoccupied food
service car, came to rest behind the trailing Amtrak locomotive.
After passing over the food service caw, the second car came to
rest on its side on top of the rear of the trailing Amtrak
Tocomotive unit. [t was move oy lecss perpendicular to the track,
badly deformed and bent or crimped downward in the middle at an
angie or about 300 (see figure 4). The third car stopped
diagonally to the track, leaning to one side, on top of the
crushed food service car, One end was crushed between the
second and fourth cars. The fourth car stopped diagonally to the
track, upright and with the car body essentially itntact. The 5th
through 12th cars remainesd coupled and upright, although the 5th,
7th, 8th, and 9th cars had jackknifed and stopped diagunally to
the track. The other derailed cars remained in Tline with the
track {(see figure 5),
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iqure 5. View from west side of the tracks facing north and
howing derailed passenger cars of train 4. The car at the
extreme right was the vear car of the train, and the car ahead c¢f
it was the second car irom ther ear. The piles in the middle
held up the catenary wires. Fallen catenary and high-voltage

transmission lines are on both sides of the poles.
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Deratled Tocomotive units and c¢ars struck and brought down
two steel support poles and the electrical catenary that had been
suspended over the four tracks. As & resuit, the catenary wires
over the four tracks were extensively damaged. In addition, the
high-tension power transmission 1ines connecting the NEC
substations with the power souvrce were knocked down, which
resulted in the immediate loss of propuision power for all
electrically powernd trains between Washington, D.7.. and a point
22 miles north of Gunpow. The downed wires al-o ignited diesel
fuel from the destroyed Lonrail locomotive unit producing dense,
black smoke that entered the wrecked passenge~ cars., Small fires
also broke out in residential property and wuoded lots adjacent
to the accident site.

The deratiment destroved switch 12 and destroyed ovr damaged
about 2,800 linear feet of each of the four tracks at the
accident Yocation. About 5,700 Tinear feet of the tracks had to
be repiaced along witn two steel support poles.

Rescue arnd wreckage cleavring operations prevented the
restoration of through-train operations for 2 days resylting in
disruption ¢f tvavel and a suhkstantial loss of revenue te the
carriers. In addition, Amtrak incurred substantial expense 1ir
meving stranded electrically powerad trains and providing
alternative transportation to passengevs after the accident,

The damage was estimated as follows:

Conrail locomotives $1,325,000
Amtrak lYocomotives 7,400,000
Amtrak cars 6,123,000
Track 500,000
Overhead catenary system 285,000
Signals and communications 30,000
Cost of ciearing wreckage 98,000

Total $16,561,000
Method of Operatiop

Speed  Restrictions.--Amtrak’s  NEC timetabie No. 4,
effective April 27, 19886, as revised by general order No. 403
effective at 12:01 a.m., October 26, 1986, was in effect at the
time of the accident, These regulations imposed the following
maximum operating speeds on trains using the covridor (sec
appendix D).




Freight Trains Passenger frains
Distance Yrack A Track 1 Track ¢

Logations (miles) _{mph) . _{mph} {mph)

Baltimore to Union 0.2 . - 45
Urifon to Bay 3. - 60
Bay to Point 1. * 110
Point to River 0. * 110
River to Milepost 85 4, 50 113
Milepost 85 to Gunpow 5. 110
Gunpow to Milepost 78 1!.° = 110
Milepost 78 to

Edgewood . : 120
Edgewood to Bush . - 120

.-

" Track A from Bay to River was designated a running track
with operation at restricted speed. Amtrak defines
restricted speed as “prepared to stop short of train,
obstruction, or switch nat properly lined, looking out for
broken rai}, but not exc2eding 20 mph outside interlocking
lTimits, 15 mph within interYocking limits.”

Effective at 12:01 a.m., Cctober 27, 1986, Amtrak 1issued
bulletin order No. 4-27 which increased tne maximum authorized
speed for passenger trains on track 2 between Bay and Point and
between milepost 85 and Bush to 125 mph (which formerly was 110
mph), except for a curve just north of the Gunpowder River bridge
that remained restricted to 100 mph. These modified speeds,
reissued in the most recent bulletin order No. 4-36, effeclive
December 29, 1986, ware in effect at the time of the accident
(see appendix E}. There were no temporary slow orders in effect
on tracks 1 and 2 between Bay and Bush,

At the time of the accident, NEC timetable rule 1157-G1
restricted the maximum authorized speed of Amtrak’s AEM-7 class
locomotive units (which were used on train 94) 1o 125 mph when
pulling a train. Amtrak's EAOCP electric Tlocomotives were
bestricted to a maximum of %0 mph for locomotives numbered 600
through 615, and 80 mph for locomotives numbered 950 through 975,
Amtrak’s Amfleet-class passenger cars, series 20000 through
28024, wevre restricted to 125 mph, but according to the timetable
rute, Amtrak Heritage-class passenger cars were restricted to 105
mph (see the section on Train Information). The maximum speed of
any Amtrak train on the corridor was the Jow ~t allowable speed
for any locomotive unit or car in the train. natrak train 94 was
being operated on January 4, 1987, with one Heritage-class
passenger car,

Amtrak has not provided the Safety Board with a written
procedure that it uses to inform dispatchers of trains that
contain restricted-speed Amtrak-owned cars or Tocomotive units.
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The E-sectinn dispatcher 5/ stated that he was unaware that train
94 included a restricted-speed car, and he said there was no
procedure ¥ar stationaasters or opevators to provide dispatchers
with such information. The general superintendent in charge of
the Philadelphia Division section of the <corridor between
Philadelphia and Washington testified at the Safety Board public
hearing {see appendix A) that cordductors werve raesponsible for
determining if their trains contained such restricted-speed
equipmert and to notify their engineers when they did. Amtrak
operatizg rule 80 required that dispatchers be notified in
advance of any condition that would delay a train or prevent it
from making normal speed (see appendix C). The general
superintendent stated that cperating ruie 80 requires conductors
to advise dispatchers of any vrestricted-speed cars in their
trairns. The conductor of train 94 testified that he informed the
engineer that their train contained a Heritage-class car befcre
they lefi Washington.

. Rule 1157-A2 in Amtrak timetable No. 4 required engineers
to check indicated speed against elapsed time between marked
mileposts (see appendix D). Between Washington and the accident
location, there were two such marked miles, the first began at
milepost 131, 5 miles north of Washington, and the second began
at milepost 123, 13 miles north of Washington.

Amtrak timetable rule 1157-G1 also limited Conrail freight
locomotive units 5000-5059, which included the units that made up
train ENS-121, to operate at a maximum speed of 70 mph with cars
and a maximum of 60 mph when operated as multiple locomotive
units without cars (see appendix D). Rule SP-17 in Conrail’s
castern region timetable Nc¢. 1, in effect at the time of the
accident, also specified these restrictions to be in force on ali
divisions. However, the Conrail ryle further stipulated,
"Maximum authorized track speed must not be exceeded" (see
appendix D). There was no similar stipulation contained in
Amtrak’s timetable special instructions or opevating rules,

According to Amtrak’s general manager, the 70-mph with-cars
maximum speed allowed for Conrail’s 5000-5059 units by rule
1157-6G1 was superseded by the 50-mph maximum fraight train speed
authorized on track 1 between Bay and funpow. Conversely, the
Amtrak general superintendent considered that the 50-mph track
speed 1imit was superseded by the 60-mph wmanimum speed Timit
imposed by rule 1157-G1 on multiple freight lccomotive units
without cars. Amtrak defines . train as "an engine, or more than
one engine coupled, with ar without cars and displaying marking
device' (see appendix C). The ogeneral superintendent also
testified that he considered train ENS-121 to have been a freight
train.

5/ The E-section dispatcher 1is the Amtrak dispatcher responsible
for the section of MEC that incudes the accident site.
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on November 10, 1987, Amtrak’'s general manager of
transportation informed the Safety Board that Amtrak did not
identify a "multiple 1ight movement as a freight train and;
therefore, the movement is notl restricted &y the maximum
authorized freight speed as defined in Section 1157-C1." He
further stated that the track speed for passenger trains applied
to train ENS-121, and, as a result, the train was permitted to
operate at 60 mph approaching Gunpow on track 1.

Ogerational Strateay.--At 1:11 p.w., when the E-section
dispatcher authorized the Bay operator to allow train ENS-121 to

leave Bay View Yard via ftrack 1, there was only one other train
in the 24.1 miles of railroad between the Baltimore station and
Bush interlocking. This train was a southbound Metveliner which
passed Bay at about 1:12 p.m. and arrived at the Baltimore
ctation at about 1:20 p.m., 1 minute hehind schedule. By 1:15
p.m., trains 94 and 112 were both in the station at Baltimore,
train ENS-121 was about to leave Bay View, and there were two
southbound Amtrak trains north of Bush. Both southbound trains
were restricted-speed trains. Conventional passenger train 81
was restricted to 90 mph because it was powered by a 600-series
£80CP Jocomotive. At 1:11 p.m., train 81 was running 10 minutes
Tate and was 20 miles novrth of Bush., Mail train 15, powered by a
125-mph AEM-7 locomotive but restricted to 105 mph by the baggage
cars in its train, was closing on train 81. At 1:06 p.m. train
15 was 9 minutes ahead of schedule and 3 minutes behind frain 81.
At 1:28 p.m., when train 81 reached Perry, 12 miles north of

Bush, it was only about Z minutes ahead of train 15 (see tigure

1).

With train 94 out of Baltimore at 1:16 p.m. and train 112
out behind it on track 2 at 1:20 p.m., these trains should have
reached the jorth end of the 7.7-mile two-track section between
Gunpow and Bush at about 1:33 and 1:37 p.m., respectively, if
they remained on track 2, maintained maximum track speeds, and
were net delayed. The dispatcher instructed the Edgewood
operator to route trains 94 and 112 through Gunpow and Bush on
tyack 2. Conrail tru.in ENS-121 was to have been held &t Gunpow
until train 112 passed and was then to have followed it north on
track 2.

instructed, the FEdgewood operator requested
northbound home signal for track 2z at Gunpow to be cleared for
train 94. He recalled that he did this at about 1:23 p.m.
he heard the operator at Bay report that train 94 had passad that
tocation. It was not necessary for the Edgewood operator to
request the realignment of any switch at Gunpow. He testified
that switch 12 had been aligned for through movement on track 2
immediately after a northbound freight train had passed through
it from track 1 at about 10:34 a.m.

At 1:28 p.m., the E-section dispatcher told the Edgewood
operator that trains 81 and 15 would come to Bush on tracks 3 and
4, respectively, and that he was thinking of "4double-barreling”
the trains, more or less side by side, down the two-track section
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between Bush and Gunpow. Whichever of the trains reached Bush
first would be routed cover track 3; the other would be routed
over track 2. Given the relative locations of the trains, the
dispatcher tnought that northbound train 112 would pass Bush
before the traiiing southbound train reached that point. If the
mail train failed to overtake the slower train 8! north of Bush,
this strategy wouid permit it to do so south of Bush.

When the dispatcher decided to “"double-barrel”"” the
southbound trains, he had in mind holding train EN3-121 at Gunpow
until the southbound train, using track 2, passed that point.
However, the Edgewood operator suggested there would be time
enough for train ENS-121 to be advanced to Magnolia Siding where
it would make a "running meet" 6/ with the southbound train. At
1:28:26 p.m. the dispatcher agreed this should be done; he stated
tater that he was thinking of “"double-barreling" the southbound
trains "all the way" (to Baltimore). None of the projected
movements required changing switch positions or signals at Gunpow
until after trains 94 and 112 had passed that location.

Northeast Corridor Users.--The portion of the NEC between
Washington and New York 1is owned, operated, and supervised by
Amt.rak. In addition to its passenger trains that are drawn by
electric locomotives, Amtrak also operates nonrevenue work trains
to maintain the tracks and the overhead electrical catenary
system. At the time of the accident, these work irains were
pulled by diesel-electric locomotives.

Three commuter authorities also operate passenger trains
over portions of the corridor between New York and Washington.
These are the New Jersey Department of Transportation (NJDOT) in
New Jersey, the Southeastern Pennsylvania Transportation
Authority (SEPTA) betweeen Philadelphia and Marcus Hook,
Pennsylvanta, and the Maryland Department of Transportation
{MARC) between Baltimore and Washington.

Conrail provides all freight and switching service to the
industries located nn the corridor as well as or lateral branches
connect.ad to the corridor. It operates the freight
tlassification yards and ancillary facilities at several
locations on the corridor, including Bay View Yard which serves
the Baitimore industrial complex. Conrail also operates through
freight trains to and from the north over tae corridor as far
south as Landover, Maryland. These trains use Conrail’s own
tracks from Landover to Potomac Yard in Alexandria, Virginia.
Conrail freight trains to and from the west operate over
Conrail’s Port Road Branch between Harrisburg, Pennsylvania, and
the corridor at Perryville, Maryland. These freight trains may
originate or terminate at Bay View Yard or Fotomac Yard. About

6/ 1f the timing worked out, it would not be necessary to stop
ENS-121 in Magnolia Siding, which was more than a mile 1long.
Hence, the reference to a “running meet."
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1941, Conrail stopped using the overhead catenary system on the
Port Road Branch and between Landover and Petomac Yard. Since
that time, all of Conrail’s {reight trains using the corridor
have been powered by diesel-alectric locomotives,

Amtrak also grants user rights on the corridor to the
selaware & Hudson Railway {D&H) which pperates freight trains
between Harrisburg and Potomac Yard by way of Conrail’s line to
Perryville and the corridor line. These freight trains are also
powered by diesel-electric locomotives,

Trains are operated over the coarridor between Bay View Yard
and the accident locatior by aspects displayed by wayside signals
of an automatic block signal system and by ACS, as provided by
Amtrak operating rules ¢61 and 550 through 563 (see appendix C).
Signal indications provide the authority to operate in either
direction over the desigrated main tracks, (he number of main
tracks varies from two to four between Washingten and
Philadelphia.

The Corridor "¥indow".--There is a "window" ar period when
no passenger trains are <cheduled to operate over the corridor
between Washington and Philadelphia. After the last passenger
trains of the Aay vreach Washington and Philadeiphia at 12:55
a.m., there 1is only the 3 a.m. mail train northbound from
Washington until the 6 a.m. Metroliner leaves Washington and a

5:41 a.m. southbound vconventional passenger train leaves
Philadelphia. The "window" in the section between Perryville,
Gunpow, and Bay View is substantially longer because this section
is essentially midway between Philadelphia and Washingten.

Southbound freight trains will encaunter no en-time
passenger trains after 11:56 p.m. at Perryville or before 6:43
a.m. at Bay View. For northbound trains the maximum “"window"
begins at Bay View at 12:07 a.m. and ends at 6:47 a.m. at
Perryville. No passenger trains are scheduled to pass Gunpow
hetween 11:58 p.m. and 6:51 a.m. During the 17 houys passenger
trains operate through Gunpow On weekdays, the headway between
trains averages 32 minutes, and on the average, a train passes
through the interlocking every 16 minutes, On the day of the
accident, the average frequency would have been i7 minutes.

Officials of Amtrak and Conrail testified that every effort
was made to operate Conrail’s freight trains over the corridor
during the "window" hours. According to the train sheet kept by
the Edgewood hlock station operator, on the morning of January 4,
Conrail trains passed Gunpow at 12:41, 1:09, 3:22, 3:26, 5:20,
6:20, 9:44 and 10:34 a.m. A1l but the last two trains cleared
the Bay View-Perryviile section hefore the first passenger trains
reached that section,
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According to Amtrak, during the 30-day period preceding the
accident, 402 freight trains and 8394 passenger trains passed
through the turnouts at Gunpow. Track 2 was used almost
exclusively by ncorthibourd trains during this period. Train
movements through the turnouts were as foliows:

Passenger Passenger
Northboung ~Ltrainsg Arains __

Track 2 to track 2 472 93
Track A to track 2 0 66
Track A to tracks 2 and 3 0 3
Track 1 to track 2 .18 g5

Tota?l 391 247

Passenger Pas.erger

Scuthbound _trains trains

Track 2 to track 2 4
Track 2 to track 1} 48
Track 2 to track A 66

3
0
) 0
Track 3 to track A .0 37
3

Total 155

Train Mix and Depsity.--At the time of the accident, Amtrak
operated four types of revenue trains on the corridor--
Metroliners, "conventional" passenger trains, commuter passenger
trains, and mail traine.

Metroliners were operated between Washington and New York
every hour in both directions from 6 a.m. to & p.m. on weekdays
with a 7 p.m. schedule on some days and a reduced schedule on
weekends., Only AEM-7 locomotives and Amfleet cars were used on
the Metroliners; typically, a Metroliner consisted of one
lTocomotive unit and five or six cars. No baygage cars were used
in these trains, and they were permitted to operate at maximum
track speeds of up to 125 mph. The fastest Metroliners made four
mandatory stophs between Washington and MNew York, and they were
scheduled to make the 225.4-mile trip 1in 169 minutes at an
average speed of 80 mph. The slowest Metroliners with six
mandataory stops were scheduled at 179 minutes with an averige
speed of 75.5 mph,

"Conventional" passenger trains were regularly scheduled
standard-fare trains operated on slower schedules than the
Metroliners. Some trains included baggage cars and/or Heritage-
class cars and therefore, were restricted to 105 mph or less if
they had an E60CP locomotive. Others, such as train 94, normally
included only AEM-7 and Amfleet equipment and were permitted to
travel at the same speeds as the Metroliner. .
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The schedule of train 94 included six mandatory stops
between Washington and New York in the 20l-minute trip requiring
an average speed of 67 mph. At the Safety Board’s public
hearing, the Amtrak general superintendent asserted that train 94
could meet this schedule without exceeding 105 mph at any time.

The schedule of train 94 required the train to cover the
16.6 miles between Bay, Gunpow, and Edgewood in 10 minutes, the
same time allowed for atll northbound Metroliners. Train 94 was
allowed 2 minutes to cover the 4 miles between Gunpow and
Edgewood; the northbound Metroliners were allowed either 2 or 3
minutes between these points., Between Bay and Perryville, 32
miles, train 94’s schedule allowed 19 minutes for an average
speed of 101.3 mph. Eleven northbound Metroliners were aliowed
the same time; the remaining five Metroliner schedules allowed 18
minutes between Bay and Perryville. Track 2 between these points
had a 125-mph speed limit except for 7.1 miles where the limit
was 110 mph, 2.2 miles where the 1imit was 80 mph, and 0.9 mile
where the 1imit was 90 mph. There was also a 100-mph permanent
speed restricticn in a curve novrth of Gunpow.

on the 3 days preceding the accident, train 94 was operated
at or just under its scheduled running time of 20l minutes; on
each of those days 1t was powered by AEM-7 locomotives and was
made up exclusively of Amfleet car equipment. On Januaryv 1, 1t
had 1 locomotive and 9 cars; on January 2, it had 1 Tocomotive
and 10 cars; and on January 3, it had 2 locomotives and 11 cars.

" On January 3, the tirain, operated by the engineer who was

operating train 94 4t the time of the accident, traveled from
Washington to New York in 200 minutes after leaving Washington 30

minutes late.

Commuter passenger trains were operated by amtrak for MARC
between Baltimore and Washington on weekdays. At the time of the
accident, 10 commuter passenger trains were operated each work
day; since the accident, the number has been increased to 14,
These trains used MARC cars restricted to a maximum of 105 mph
and MARC AEM-7 locomotives equipped similarly to Amtrak AEM-7
units. Between Marcus Hook and Phitadelphia, SEPTA operated 56
commuter trajas on weekdays, 30 on Saturdays, and 18 on Sundays.
These trains were composed of multiple-unit electric cars with

maximum permitted speeds of 75 to 95 mph.

Mail trains normalty included only baggage cars thal were
restricted to 105 wph, and they were permitted to travel at that

speed with an AEM-7 locomotive.

Excluding rommuter train passengers, the daily number of
persons riding the NEC passenger trains had increased from 17,500
passengers in 1985 to 29,500 in 1987. (According to Amtrak, this
figure was greater than all the people using the ajrline shuttles
hetween Wasnington and hew York.) Since 1968, there had been a
substantial increase in the number of trains operated daily

AR L R IRV
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through Gunpow as well. In 1968, Penn Central operated a maximum
of 38 trains, By 1984, Amtrak operated a maximum of 58, and by
the time of the accident a maximum of 79,

Datly Amtrak Train Schedule on the NEC
at_the time of the accident
Melro- Conven-
Day livers Lional Mail

Monday 39
Tuesday 4 38
Wadnesday 39
Thursday * 38
Friday 42
Saturday 38
Sunday . _39

Total 273 12 421

Because of the New Year holiday, Amtrak was operating on an
expanded Sunday schedule on the day of the accident. Six
additional Metroliners and an extra southbound “conventional®
passenger train were to be operated for a total of 60 trains on
that day. 7/ Metroliner 112, c¢lose hehind train 94 at the time
of the accident, was regularly operated on Sundays. Metroliner
114, which was following train 112, was one of the ‘"extra"
Metroliners,

Conrail operated more freight trains between Perryville and
Baltimore than on any other section of the corridor. The number
of trains operated by Conrail through Gunpow had been reduced
substantially since 1968. However, Conrail had been able to
divert a higher percentage of its trains from the section of the
corridor between New York and Philadelphia. This diversion was a
result of Conrail’s acquisition of a paralleling railroad at the
time it succeeded Penn Central,

Two regularly operated Conrail freight trains had been
divertec to the Chessie System (now CSX Transportation Company)
iine paralleling the corridor between Philadelphia and Landover,
Maryland, and Conrail was negotiating to divert additional trains
to the C(SX Vine at the time of the accident. However, the
capacity of the CSX Tine is limited because it is a single-track
lTine between Baltimore and Philadelphia, and because of the
substantial number of MARC commuter trains that use the double-
track section between Baltimore and Washington. Although the CSX

1/ The employees’ timetable shuwed four of the extra Metroliners
to be operated January 4; the other two were erroneously shown to
be operated January 14 because of a misprint.
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and Conrail lines connect near Perryville, the connecting track
is in a steep grade, has sharp curvature, and is practical only
for trainsg operating novith of the connection. 8/

According to Conrail, it operated 9% freight trains through
Gunpow during the week preceding the accident, for an average of
s1ightly more than 14 trains a day. The following table provides
the average number of freight trains operated daily over various
sections of the corridor from 1968 through 1987.

Freight trains 1968 1977 1984 1387

Oak Island-Tventon 30 20
Trenton-Frankford Jct. 7 2
Frankford Ject.-Philadelphia 16 2
Philadelphia-WHilmington 16 10
Witmington-Davis 20 12
Davis-Perryville ] 22 14
Parryville-Bay View 28 20*
Bay View-Landover 24 18%*

* Includes four Delaware & Hudson trains,

Dispatchers and Block Station Operators.--At the time of
the accident, six Amtrak train dispatchers in Philadelphia and
New York supe~vised and monitored the movement of trains in the
corridor between Washington and New York, They instructed
operators at bleck stations along the line on routing trains and
decided which trains are given precedence. To communicate with
block station operators, dispatchers used train wire telephone
Tines. Because dispatchers did not have modelboards, they depend
on the block station operators who did have modelboards to track
the progress of trains. Block station operators communicated
directly with traincrews by radio, but dispatchers did not have
this capability.

In addition to the interlockings at their block stations,
the operators also operated remote-controllied interlockings at
adjacent Tlocations. Operators set up the routes for trains by
aligning switches and requesting the dispiay of signal aspects at
the interlockings. They monitored train movements through the
interlockings by observiny indications of train occupancy Tights
on modelboards. Other lights on the modelboards also indicated
the alignment of switches. the operators recorded and reported
to the dispatcher the times when the rear ends of trains pass
interlocking locations.

Trains operating in both directions over the CSX line south
of the connection would have to change the locomotive from one
end to the other because this is not a two-way or Y-type
connection. The physical restrictions caused by the proximity of
the Susquehanna River valltey had precltuded the installation of a
two-way connection,
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At the time of the accident, wmaintenance personnel were
installing a centralized traffic control (CETC) system on the
corridor. By using the remote-controlled switches and signals
from the Philadelphia dispatching center, the CETC system will
eliminate the need for block station operators. However, this
new system was not yet operational at the time of the accident.

The first block station south of the accident location is
known as Bay. It is located at milepost 91.9, opposite Conrail’s
Bay View Yard, and is 6.6 miles north of Pennsylvania Station at
Baltimore. The operator at Bay controls access of Conrail trains
at Bay View Yard to the NEC tracks and also controls remote
interlockings at Point (milepost 90.1) and River (milepost 89.3).
The first block station north of Bay and the accident location is
Edgewood, milepost 75.3. In addition to Edgewood interiocking,
the Etdgewood operator also controls remote interlockings at
Gunpow (milepost 79.3), Magnolia {milepost 76.9), and Bush
(milepost 71.6) (see figure 1).

Batween Bay and Gunpow there are t{hree main tracks
designated as 1, 2, and 3, from east to west. Track 1 ends at
Gunpow; tracks 2 and 3 continue north to and beyond Edgewood.
There is a fourth main track, designated as A track, bhetween
River and Gunpow, & distance of 10 miles., This track also
extends south from River to Bay, 2.6 miles, but this portion is
designated as a running track rather than as a main track,

North of the Gurpowder River Bridge and between Magnolia
and Edgewnod, there is a long siding called Magnolia. Controlled
remotely by the Edgewood operator, Magnolia Siding 1is connected
at both ends with track 2 and is used to clear +tirains from
opposing or overtaking trains on track 2. North of Magnolia
Stding there are only tracks 2 and 3 for about 3 1/2 miles to
Bush where a third main track (4) diverges from track 3.

The NEC between Washington and Philadelphia is supervised
oy three dispatchers, One dispatcher is assigned the 46-mile
F-section between Washington and River interlocking; another
dispatcher has the 60-mile E-seciion between River and Ragan
interlecking, south of Wilmington, ODelaware; and the third
dispatcher supervises the 30-mile D-secticn between Ragan and
Philadelphia., Edgewood block station and Gunpow interlocking are
in the E-section. Because of the way the E- and F-sections are
separated, the block station operator at Bay reports to both
dispatchers working these sections, and bhoth dispatchers were
responsible in setting up the movements of trains 94 and ENS-121.

Although separated by opaque partitions, the E- and
F-section dispatchers sat across from each other and could
freely communicate. According to the E-section dispatcher, he
verbally "handed off" trains passing to the F-section dispatcher,
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Track Information

Between milepost 85 and Gunpow, tracks 1, 2, and 3 are
maintained to comply with Federal Railroad Administration (FRA)
class 6 standards. Track A s maintained to FRA class 4
standards and has a maximum 80-mph authorized speed 1limit for
passenger trains. Amtrak designates tracks 2 and 3 as high-speed
tracks and FRA has granted Amtrak a waiver to operate over these
tracks at speeds higher than the 11C-mph maximum specified for
class 6 track. 9/ All tracks met the minimum FRA track safety
standards for their designated classes. Maximum track speed for
freight trains on all four main tracks was 50 mph.

Track 1 converges into track 2 at Gunpow at switch 12
through a left-hand No. 20 turnout with 39-foot Sampson switch
points and undercut stock rails. The turnout was destroyed in
the accident, but the left-hand switch peint rail was recovered.
Wheel marks were found on the field side of the switchpoint rail
approximately 24 feet 4 inches from the switch point end. The
remaining attached segments of connecting rods 2 and 3 were bent,
and there were wheel marks on the stops. Skidmarks were found on
both rails of track 2 beginning 2,671 feet south of switch 12.
No skidmarks were found on the rails of track 1.

Amtrak inspected the track twice weekly in compiiance with
the requirements of FRA track safety standards and had 1last
tnspected the tracks on January 2, 1987. Amtrak also performed
automatic track geometry measurements on track 1 on fFebruary 19,
1986, and on track 2 on December 12, 1986. Switch 12 was Tlast
inspected by Amtrak on Noverber 25, 1986. No defects were noted
during these inspections.

Signal Information

Wayside Signal Svstem.--Considerable changes were made <o
the wayside signals associated with Gunpow intericcking when the
track layout was changed in 1985. Formerly, the tracks were
cignaled only for their designated direction of traffic. Hence,
there were only double-aspect northbound home signals for then
-racks 1 and 2 at Gunpow. In the 1985 modification, all tracks
were signaled in both directions, and northbound home signals
were installed for all four tracks., These signals were mounted
on a signal bridge spanning the tracks with each signal located
above the track it governed. The centers of the top aspecls were
about 3% feet above the tops of the rails (see figure 6). The
new home signats for newly designated trecks 3, 2, 1, and A were
designated 3N. 2N, 1IN, and 9N, respectively. In the new track
configuration, switch 12 was located 344 feet north of signal 2N
and 349 feet north of signal IN,

9/ Amtrak designates the maintenance standards for tracks 2 and
3 as class 7 to distirguish them from the FRA class 6 standards.




R B R 1 Bty VAR T S

Figure 6. The northbound home signals at Gunpow as viewed from a
northbound train moving at 125 mph on track 2. The aspect
displayed for the train by signal 2N is "clear;" those displayed
for the other tracks are "stop." From left to right, the tracks
are 3, 2, 1, and A.

Formerly, the nortobound distant signal for Gunpow was
located near milepost 82, 12,585 fuet south of the home signals.
As part of the 1985 modification, the signal was moved 1,897 feet
north and redesignated signal B816/817. Signal aspects were
provided for all four tracks. As with the home signals, the
distant signals were mounted on an overhead signal bridge with
top aspects about 35 fq&t above the rails. Signal 816/817 was
located in a long 0718° left-hand curve northbound (see
figure 7). Relocation of the distant signal as well as
realocation of the home signals reduced the distance between them
toe 10,318 feet,

Gunpow 1is an all-relay type manual 1Interlocking using
General Railway Signal (GRS) Phase Selective code system track
circuits and GRS remote-controlied power switch machines. The
switch machines protect against gaps between switch points and
mated stock rai’s of 1/4 inch or more, and they cannot be readily
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Figure 7. Distant signal 816/817 located 10,318 feet scuth of
the home signals at Gunpow, as viewed from a northbound train
moving at 125 mph on track 2. The aspect displayed for the train
by signal 816-2 is "clear;" the aspects displayed for track 1 and
track A to the right are "approach.” A stop aspect is displayed
for track 3 because the track is set up for a southbound train,

taken out of motor control and thrown by hand. Aspects of the
approach signals are automatically determined by the aspects
displayed by the corresponding home signals through the
transmission of 100 Hz energy in the rails. The code rates
(intermittent impulses of energy transmitted per minute) and the
resulting distant signal aspects are as follows:

Code Rates Aspect.

Mone Stop anc Proceed
15 Approach

120 Approach Limited
180 Clear




-26-

When the operator at Edgewocd block station requests the
desired aspect on the appropriate home signal by moving a Jlever
on the modelboard, the 'system automatically checks safety
circuits to determine if the requast conflicvts with any existing
condition. If no conflict exists and after switches have been
properly aligned to establish the correct route through the
interlocking, the machkine displays the proper signal aspect.

A green signal indicator 1light 1s displayed on the
operator’s modelboard when the request has bean fulfilled. A red
1ight over the switch lever indicates that the switch involved is
Tocked in position for the desired route. As a train approaches
the interlocking on the requested voute, a yellow train nceupancy
light is dispiayed. Once the train has passed the home signal,
the signal indication 1ight changes from green to red. The home
stgnal itself displays a "stop" aspect after being passad by the
train, and it continues to do so until the operator requests a
redisplay of the route or a different route. Because of the
design of Gunpow interlocking, once a route has been established,
it cannot be changed until the home signsl aspect has been
changed to "stop" and a minimum timelock of 4 minutes 7% seconds
has passed. |

The relay instrument control house of Gunpow interlocking
was monitored by a computerized event recorder that provided
digital data on the position of all relays in the interlocking
system and the times to the tenth of a second that the positions
of relays changed. A1l signal aspect displays, switch positions,
and traffic circuits associated with the interlocking were thus
recorded. The iwitial «clock time for the microprocessor-
generated output was set by a signal maintziner during regular
inspections, but no effort was made to synchronize the time with
standard time because it was necessary only to measure the time
elapsed between changes. The event recorder performed a 1-second
test every hour and could recerd 1,500 relay position changes
bafore recycling,

The wayside signals at and approachiny Gunhpow from the
south were double-aspect, one-color, poasition-Tight type, and
they were continpuously illuminated. The upper aspect consisted
of a fiat steel plate disc about 52 inches in diameter with a
black face. There were from three to seven amber Tights with
lenses of 5 3/8-1nch diameter mounted on the disc. One Tight was
in the center of the disc; the other lights were arranged along
the perimeter, opposed to each other in pairs and aligned wita
the center Tight. Three 1ights were displayed at a time in a
stratght-Tine configuration, vertically, horizontally, or
diagonally (450 to 2250), depending on what aspects the
signal was designed to display. The distance between the centers
?f hthe outside 1ights of any three-light combination was 36

nches.

The tower and top stgnal aspects were similar except 1hat
the lower aspect was not a complete disc and it was narrower. It
could not display the horizontal «combination of 1ights and could
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have either three or five 1ichts. The 1ights of both top &nd
bottom aspects were shielded by black hoods that protruded about
a foot forward from the plate face.

Home signal 2N for track 2 at Gunpow had a top aspect with
seven lights arranged to display vertical, horizontal, and
diagonal configurations. Tha bottem aspect had five lights and
could display vertical and diagonal configurations. Home signal
1N had three lights in the tep aspect arrenged horizontally. The
five-light bottom aspect was the same as signal 2N. Signal
816-2, the appreach signal for track 2, had a seven-light top
aspect identical to signal 2N and a vertical three-1ight botiom
aspect. Signal 816-1, the dlstant signal on track 1, aiso had a
vertical three-l1ight lower aspect, but its upper aspect had five
lights arranged horizontally and diagonaliy (see figure 8).
(Appendix C also provides more details on the signal aspects.)

The position-1ight signal combinations that could be
disg];ied at Gunpow for northbound trains on tracks } and 2 were
as follows:

If the FEdgewood operator had encoded the route for a
northbound train to proceed through Gunpow interlocking on
track 2 with the track clear through Magnolia, the
following aspects should have been displayed:

Distant Signal 816-2 and Home 3ignai

Rule Aspect Name Indication

281 Vertical on Clear Proceed
top aspect.

Distant Signal 816:-1
Rule Aspect Name Indication

285 Diagonal on Approach Procend; prepared to
top aspect. stop =t next signal.

Train exceeding medium
speed must reduce to

that speed at once. 19/

Home Signal 1N
Rule Aspect Name lndication

292 Horizontal Stop signal Stop
on top aspect.

10/ Amtrak defines medium speed as "no’ exceeding 30 mph."
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1B) Limited Clear (281C)  Approach (285 Stop (292)
Signal Aspects

Figure 8. Aspects that could 5e displayed by home signals 1IN and
2N and distant signais 816-1 and 816-2 at Gunpow. (The numbers in
parentheses refer to the relevant operating rules.)

oY A AR L A 5 e £ AL AT ST T v

:
N
i
N
£
B




_29-

bt A A T A’ g i m xS

The following aspects should have been displayed had the
operator encoded the route for a northbounrnd train to
proceed from track 1 to track 2 and then either north on
track 2 or through the crossover %o track 3, then north on
that track; in either cass, the tracks should have been
clear through Magrolia:

Distant Sianal 816-2

GBS €T

EELe LTS TR et Sl WY I T e Bkt T T

Aspect Name Indi¢ation

Diagonal on Approach Proceed; prepared to

top aspect. stop at next signal.
Train exceeding medium
speed must reduce to
that speed at once.

Home Signal 2N._
Aspect Hame Indication

Horizeontal Stop signal Stop
on top aspect.

Distant Siqnal 816-1
Rule Aspect Name indication

281(B) Diagonal on Approach Proceed; approaching
top; flashing lTimited next signal at
vertical below,. limited speed. 11/

Home Signal 1N
Aspect amsg lndication
Horizontal on Limited Preceed; limited speed

top; flashing clear within interlocking
vertical below. limits.

11/ Amtrak defines limited speed as not exceeding 45 mph for
passenger trains and not exceeding 40 mph for freight trains,
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if the operator routes a northbound train from track 1 to
either tracks 2 or 3. and the first signal north of Gunpow
in either case dispiays a "stop anu proceed" aspect, the
following aspects shouid have been displayed:

Distant Signal 816-2

Bule  Aspect Name Indication

185 Diagaonal on Approach Proceed; prepared to
top aspect. stop at next signal.

Home Signal 2N
Aspect Name Indication
Stop

Horizontal Stop signal
on top aspect.

Distant Sigpal 816-1
Rule Aspect Name Indjcation

281(B) Diagonal on Approach Proceed; epproaching
top; flashing limited next signal at 1imi-
vertical below. ted speed.

Home Signal 1IN
Aspect Name Indication

Horizontal on Medium Proceed at medium

top; flashing approach speed preparing to

diagonal below. stop at next signal,
Train exceeding medium
speed must reduce to
the speed at once.

The following aspects should have been displayed if the
operator routes a northbound train from track 1 to either
tracks 2 or 3 when the first blcck north of Gunpow in
efther case is occupied:

Distant Sidnal 816-2
Rule Aspect Name Indication

Diagonal on Approach Proceed; prepared to
top aspect, stop at next signal.
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Home Signal 2N
Aspect Name

Horizontal on Stop signal
top aspect.

Distant Signal 816-1
Aspect Name Indication

Diagonal on Approach Proceed; prepared to
top aspect. stop at next signal.

Home Signal IN
Rule Aspect Maige JIndigation
291 Horlzontal on Stop and Stop; then proceed at

tep; center 1ight proceed restricted speed.
displayed below.

The one-color position-1ight signal system, which is now
unique to the NEC, was developed by the Pennsylvania Railroad and
used universally throughout its cystem and the lines of some of
its affiliates, most notably the Norfolk and Western Railway. An
advantage of this kind of signal was the ability to recognize
signal aspects based on universal railway hand signals--
horizontal for stop and up and down for "go ahead" or proceed.
However, the more widely used practice was the use of wvarious
color-1ight signal systems based on the traditional colors or
combinations of those colors--red for danger, yellow for caution,
and green for safety. A third system, the color-position type,
was an effort to make the identification of signal aspects even
easier by combining the traditional positions and colors--the red
horizontal 1liyhts, the yellow diagonal lights, and the green
vertical Tights.

In the 1970s, Norfolk and Western modified its one-color
Pennsylvania-type signals to the color-position type. When
Conrail was formed as a result of the Penn Central
reorganization, it took over the former Pennsylvania lines
exclusive of the NEC lines that passed to Amtrak. Conrail has
modified all of the Pennsylvania one-color position interlocking
signals by replacing the amber lenses of the horizontal position
lights with red lenses. According to Amtrak’s chief signal
engineer, a similar modification was planned for the corridor
signals under the Northeast Corridoy Improvement Project, but was
dropped due to a cut in funding.
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According tu Amtrak, there were th 2e "false clear" signrals
reported on the corridor during 198€. 12/ A1l of the "faise
clear" signals occurred in station areas and resulted from the
introduction of foreign current into the signal system. There
wer?dno reports of "false clear" signals at Gunpow before this
accident. '

‘ system.--0On the corridor between New
York and Washington there 1is a continuous-induction ACS system
that repeats the wayside signal aspects on a four-aspect cab
signal installed in the cabs of the locomotives. At the time of
the accident, all locomotives and multiple-unit commuter cars
operating on the corridor were equipped with these cab signals,
As the train passes a wayside signal, the corresponding aspect of
the cab signal 1is {lluminated. From top to bottom, the four
aspects are "clear," “approach medium," “approach," and
"restricting” (see figure 9). Wayside signal aspects “"approach
timited" and "stop" are displayed on the cab signals as "apprnach
medium" and "vestricting," respectively., The same 100 Hz energy
in the rails that activates the wayside signals also activates
the cab signals. The code rates 13/ and resulting cab -ignal
aspects are as follows:

Code Rates Aspect

None Restricting

75 Appreach

120 Apprecach Medium
180 Clear

~ On high-speed track 2 approaching Gunpow, there is a cab
signal code change point, identified as CS-826, 4,749 feet south
of northbound distant signal 816-2. If signal 816-2 weve to
change to an "approach® aspect because home signal 2N had changed
to a "stop" aspect, then the aspect of the cab signal of a
northbound tvain that had been running on a "clear" aspect on
track 2 would have changed to "approach medium" at CS-826. This
code change point was installed when vhe Gunpow signals and track
configuration were changed 1in 1985. 1In effect, it provides
northbound trains with 15,067 feet of stopping distance compared
with the 12,585 feet available before the modifications. There
fs no code change on track 1 at CS5-826, but there is another code
change point, CS-806, on all four tracks 4,450 teet south of the
northbound home signals at Gunpow (see figure 10),

12/ A "false clear" is a signal aspect less restrictive than that
which should have been displayed.

13/ The "code" generated by a code transmitter that contrels the
current supplied to the track circuit in the rails so that the
rails will be intermittently energized with "on" and ‘“off"
periods of appcximately uniform length. The rate at which these
periods occur determines the "code".
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Aspects Name Indication

— Clear Proceed at Track Speed.

Approach Proceed Approaching Next Signal
Medium & Madium Speed.

—— Approach Proceed Prepared to Stop at Next Signal.
Train Exceeding Medium Speed Must at
Once Reduce to That Speed.

—— Rastricting Proceed at Restricted Speed.

Figure 9. Aspects displayed by the ACS system,
as they are arranged on the signal box inside the
signal box inside the locomotive cab.
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Figure 10, Code chande point CS-806 as seen from a northbound
train on track 2. Th nearest catenary support poles mark the
location of the code change point. The Gunpow home signals are
in the distance.

A northbound train on track 1, having received an "approach
limited” aspect displayed by distant signal 816-1 and thus
concurrently displaying an "approach medium" on the cab signals,
would have had the cab signals change to "approach" if home
stgnal 1IN changed to "stop" before the train reached (S5-806,
When the train reached CS$-806, the cab signals would change to
"restrictina.” If the itrain was already past CS$S-806 when the
home signal changed to "stop," the cab signals immediately would
have changed to "restricting" as a result of the loss of the code
rate.

Similarly, a northbound train on track 2 proceeding on a
"¢clear" aspect received at signal 816-2 would have had a cab
signal change to “"approach” 1f home signal 2N changed from
"clear" to "sion" before the train reached CS-806 and from
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nelear" to "restricting" at CS5-806. Again, the cab signal would
have changed to "pastricting” if the home signal changed after
the train passed C§5-806.

Amtrak and Conrail vule 34 regquire the crewmembers in the
cab of a locomotive unit to observe and call out the aspects of
all signals te other crewmembers, Rule 551 of both railroads
requires that the engineer comply with the more restrictive
aspect when wayside signal and cab signal aspects differ &nd to
take action at once to reduce to "restricted speed" when the cab
signal changes to vpastricting.” The rule further states that
the cab sianal apparatus must be considered to be in failure vhen
any “damage or fault" occurs to any part of the cab signal
apparatus, imcluding a failure of the cab signal alerter whistle
to sound when the cab signal changes to a more restrictive
aspect, Amtrak and Conrail rule 554 states that a train may
not leave its initial terminal when the cab signal apparatus is
in failure (see appendix C). If failure nccurs en route, the
dispatcher or operator must be notified promptly; the train may
proceed according to stgnal indication, but it may not exceed 40
mph. However, with the ACS 4n failure, a train may not pass a
"stop and proceed” signal unless authorized to do so by the
dispatcher,

Train Jnformation

Amtrak Train 84.--Train 94 was assembled on the morning of
the accident and consisted of Amtrak electric locometive units
903 - and 900, 11 Amfleet-class passenger cars, and 1 Amtrak
Heritage-type passenger car. The trailing light weight of the
train was about 634 tons. The locomotive units had been used on
southbound passenger train 89 earlier %the same day, arriving at
Wwashington at about 11:35 a.m. The locomotive units were not
turned, and therefore, unit 903, which had been the trailing unit
on train 89, became the lead unit on train 94. Because unit 903
nad no operable radio in either end, a radio unit from unit 900
was installed in the lead end of unit 903.

Amtrak mechanical employees performed the required
predeparture inspections and tests at Washington. According to
the equipment condition report (see appendix F}, the mandatory
test of the ACS equipment was completed at New York at 9 p.m.,
January 3, and the employee who performed the test attested to
the state of the equipment. This report also indicated that the
locomotive’s spered indicator was vo.K."; that the airbrakes,
brake rigging, dynamic brake, radio, and sanders wevre
"operative™; and that there was 110 pounds brakepipe pressure and
140-130 pounds main air reservoir pressure when it was tested at
Washington on January 4, The testing at Washington was
completed at 12:20 p.m., January 4. The mechanical foreman on
duty signed the equipment condition report and released train 94
to the engineer at 12:34 p.m., about 1 minute before the train
{eft Washington’s Union Station.
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Train 94‘s locomotive consisted of two Ganeral Motors
(G¥)/ASEA model AEM-7 electiric units delivered to Amtrak in
1979. 14/ The units were operated in multiple by electric
current collected by a pantograph from the catenary at a nominal
11,000 volts a.c. and transformed and rectified into low-voltage
direct current for the traction moters. FEach unit, vrated at
7,000 diesel-equivalent horsepower, was 5! feet 2 inches Jong,
had two two-axle trucks with 5l-inch-diameter wheels, and weighed
106,9 tons. :

The AEM-T‘s four traction motors were geared for attaining
a maximum opevating speed of 125 mph. The units were equipped
with overspeed control, Type F interlocking couplers,
anticlimbers on the end silis, vapor electronic alertness
control, Union Switch & Signal Schedule 384 ACS and train sneed
control systems, dynamic braking, and Schedule 384 ACS and train
speed control systems, dynamic braking, and Schedule 26-L1C air
brake system with pressurs maintaining feature. The units were
also equipped with speed cruise control with speed selection from
12.5 to 125 mph., When the selected maximum speed is achieved,
the control modifies the controller setting to limit speed to the
se1e§ted value. This device does not employ braking to govern
speed.

The AEM-7 wunit is double-ended with identical operating
cabs and cab equipment at both ends. Laminated Triplex

polycarbonate windshields run nearly the fulil width of the end
bulkheads and are separated by the collision posts. The slightly
concave end bulkheads are flush with the end sills, and there are
no end doors or exterior platforms or walkways. Access to the
cabs is through hinged doors on each side at both ends; the cabs
are connected by narrow passageways through the car body. Access
to the passageways is through hinged doors 1in the vear cab
bulkheads. There is a floor-mounted swivel seat on each sicde of
thg cab and a retractable jump seat in the rear bulkhead of each
cab.

The engineer’s seat is on the right side of the cab behind
# flat-topped desk-type operating console w!th a raised
Instrument panel. A controller with 10 motoring and 6 Uraking
zones, the reverser, and the radio handset are on the left side
of the console top. The handles for the automatic and
independent brake valves are on the right side of the console.
An analog-type speed 1indicator s on the instrument panel
directly in front of the engineer’s seat. A second speed
indicator is mounted on the center collision post where it can be
observed from the left-hand helper’s seat. The source of the
speed signal is an axle alternator that measures axle revolutions

14/ The REM-7 is a Swedish-design locomotive built under license
by General Motors. Its design was extensively modified for high-
speed right-hand operation on the corridor. In addition to the
48 Amtrak units, 4 units have been built for MARC Baltimore-
Washington commuter service on the corridor.




against time. The diameter of the wheels on the monitored axle
is critical to the flndicators’ accuracy. fccording to Amtrak,
the speed indicators are checked for accuracy every 45 days,

Service braking with fhe AEM-7 can be performed by either
the automatic airbrake alone or by "hiended” braking which 1is
maximum dynamic braking supplemented by airbraking. Mechanical
hraking uses both dron-tread brakeshoes and disc brakes with
composition pads.

Through a sensor in the gngineer’s seat, the alertness
system c¢an monitor the engineer’s movements whenever the
airbrakes are in the released position. If, within 24 seconds,
the system cannot sense any movement of the engineer, a white
1ight flashes on the instrument panet. Failure of the engineer to
respond to the flashing white 1ight results in the sounding of a
siren. If the engineer does not respond to the siren after 8
seconds, a "nenalty" full-service brake application is
automatically initiated. Once initiated, the penalty brake
application cannot be overridden, and the train will come to¢ a

complete stop.

The four-aspect cab signal is located on the center
collision post. There 1s also a ved fndicator 1ight to alert
engineers to overspeed and an audible alarm to alert them when
the cab signal changes to a more restrictive aspect. A

pushbutton on the left side of the ungineer’s console must be
depressed to acknowledge restrictive changes in the cab signals.
It must also be depressed to reset the alertness control system
after that system’s alarm system is activated. Failure to
acknowledge a more restrictive cab signal aspect or failure to
initiate airbrake suppression if exceeding cab signal speed will
also result in a penalty full-service brake application.

Cut-out cocks, normally sealed in the "in" or operative
position, cut the train control and alertness control systems out
of the atrbrake system. They are in an equipment closet of the
AEM-7 and are fully accessible to engineers without their having
to dismount from the unit,

Amtrak’s newest AEM-7 units 930-947 are equipped with Pulse
event recorders that continuously record multiple data including
speed, time, traction motor current, braking and motoring events,
and direction of travel., However, AEM-7 units 900-929, which
inciuded the units assigned to train 94, were equipped with
Aeroquip/Barco recorders that use paper tape to permanently
record speed and distance. Both units of train 94 had operable
racorders: the recorder tape in unit 903 was scaled 2 miles to
the inch, whereas the tape in unit 900 was sciled 4 miles to the
inch., Amtrak’s chief mechanical officer testified that the Pulse
event recorders were move reljahle than the Barco recorders, and
he stated that Amtrak planned <o ultimately install the Pulse
recorders on the older AEM-7 units.




-38-

According to the manufacturer’s specifications, the AEM-7
electric locomotive can reach 120 mph from ™ mph in 4 minutes
over a distance of 5 1/3 miles at the maximum acceleration rate.
Nominal theoretical stopping distances of a single Jlocomotive
from 120 mph are 6,500 feet with full-service airbrake
applicatien, 6,000 feet with full-service blended brake
appltcation, and 4,800 feet with emergoncy brake application.
The average deceleration rates are 1.7% mph/second with full-
service blended brake application resulting in a stop from 125
mph in 71.4 seconds. The average emergency brake application
deceleration rate is 2.25 mph/second which would achieve a full
stop from 125 mph in 55.5 seconds.

Amtrak does not have a Train Dynamics Analyzer or other
simulation computer, and as far as the Safety Board was able to
learn, Amtrak had never used such a device to simulate high-speed
braking performance of different equipment combinations under
varying weather, profile, and atignment conditions. However, in
April 1980, Amtrak performed actual braking tests with one AEM-7
unit and six unoccupied Amfleet-class cars at one location on the
NEC under dry rail conditions. Stops were achieved from 120 mph
in 7,200 feet with full-service airbrake application and in 6,200
feet wusing full-service blended brake application. No stops
employing an emergency brake application were performed.

Amtrak’s chief signal officer and chief mechanical officer
estimated that a Metroliner passenger train traveling at 120 mph

would require 10,700 feet stopping distance with a full-service
brake application making allowance for reaction time plus a
safety factor. The chief mechanical officer further testified
that, on this basis, such a train could be stopped in 7,480 feet
with an emergency brake application. He also stated that the
longer the train, the higher the braking ratio and the shorter
the distance needed to stop.

A11 of the cars in train 94 were of all-steel single-level
construction, had two four-wheel trucks, were equipped with Type
H tightlock couplers, and had laminated double-glazed sashes with
Lexan pelycarbonate shatterproof glazing on the inside.

There were four emergency escape windows in each car with
two on each side near the ends. These windows were fitted with a
red handle on the inside designed for pulling the glazing inward
after removing the rubber molding arnund the window. Each car
had a self-contained gmergency Tighting system, fire
extinguisher, and emergency tools.

The passenger cars all had type 26-C passenger car brakes;
the Amflieet cars had both composition tread shoes and disc brakes
with composition pads, while the Heritage car had disc brakes
enly. According to the conductor, the communicating signal line
cotinecting all the cars and the locomotive was inoperative since
the train left MWashington. WUsing a small portable radio, the
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conductor was abie to communicate with the engineer. Other than
the train’s public address system, the three assistant conductors
had no means to communicate with each other and the conductor
when they were separated. In addition, the conductor stated that
a control for simultaneously opening or closing all the doovs in
the train from one location was also inozcravive.

The makeup of train 94 from the front to vrear was as
follows:

Position
in_ Train car Number Car Type

20039 Food Service ("Amcafn")
21236 Coach ("Amcoach”)
21038 Coach {"Amcoach")
21241 Coach ("Amcoach")
21018 Coach ("Amcoach”)
20051 Food Service ("Amcafe")
21075 Coach ("Amcoach")
21061 Coach ("Amccach")
21065 Coach {"Amcoach")
21273 Coach ("Amcoach")
7624 Coach ("Heritage")
20145 Food Service {"Amclub")
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Except for Heritage coach 7624, all of the cars were of the
"Amfleet" type built by the Budd company in 1977. They were
nominally 8% feet long with vestibules at both ends and
electrically powered sliding side doors on both sides of the
vestibules. The sliding end doors were alse electrically powered.
The trucks had inboard roller bearings and combinatien air
bellows and coil spring suspension.

The 52-ton coaches had B84 floor-mounted transverse seats
with high reclining backs arranged in pairs, 21 pairs on each
side of a center aisup {see figure 1I1). The seats could be
manually rotated 180°, and they had latches to prevent
undesired rotation from impact or rollover forces. The coaches
had a small coat locker at one end, two small toilet rooms at the
other end, and open overhead Tuggage .helves above the seats on
both sides.

There was a pantry and food serving counter located in the
middle of each of the b58-ton food service cars. These areas
contained unsecured microwave and convection ovens, coffeemakers,
and other equipment. The "Amcafe" <cars had a total of 53
passenger seats of the same type as in the Amflect coaches
arranged in passenger compartments on each side of the pantry-
counter area. The "Amclub” car had 23 standard coach seats in
one passenger compartment and 18 club chairs facing dining tables
in the other compartment (see figure 11).
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Figure 11. Floor pians of Amcoach and Amfieet
food service cars.
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Heritage-type coach 7624, second to the last car in the
train, was nominally 85 feet long and weighed &1 tons. It was
built by Budd in 1953 as a 48-passenger long-distance coach with
12 pairs of reclining seats on each side of the center aisie,
Only one end had a vestibule with inward-swinging hinged end and
side doors. The vestibule end cortained a large women’s lounge
and a shelved luggage compartment. The other end contained f{wo
large men’s toilets. Amirak rebuiit the car about 1980, removing
the women’s lounge and the luggage compartment and adding 10
pairs of seats %o each side. This vremodeling increased the
seating capacity to 88. As rebuilt, the car had open luggage
racks the full length of each side over the seats.

The Heritage coach has conventional radial trucks with coil
spring suspension only. According to a Department of
Transportation (DOY) study, 15/ such tru:ks have a lower critical
speed than the newer trucks with airbag/coil spring suspension on
the Amfleet cars and, consequently, decreased lateral stability
and curving performance. Operation at speeds beyond the
performance 1imits of conventional trucks will result in severe
truck and car body hunting, increased flanging when negotiating
curves, and increased track-wheel forces and wear.

Conrail Train ENS-121.--Conrail ENS-121 consisted of three
General Electric (GE) model 836-7 diesel-electric freight
Jocomotive units that had heen delivered to Conrail in 1983.
Llead unit 5044 had its short hood or cab end forward; middle unit
§052 and trailing unit 5045 had their cab ends facing rearward.
A1l three units were under power and were being operated 1in
multiple from lead unit 5044, Coupled, the units were 18( feet
long and welghed 407 tons. The units had two two-axle trucks
with 40-inch-diameter wheels and a traction motor on each axle.
The combined rated crankshaft horsepower of the units was 10,800.

The Conrail locomotive units were equipped with the 26-L
airbrake equipment with a pressure-maintaining feature. The
units were also equipped with standard dynamic braking and a
power control switch (PCS) without a time delay feature. 16/ The
PCS was activated only by &n emergency application of the
automatic brake valve or a full-service brake application
initiated by the "deadman" safety control.

15/ "Performance Limits of Rail FPassenger Vehicles-Conventional
Radial and Innovative Trucks," March 1982 {DOT-RSPA-DPB-50-81-28)
16/ When an emergency brake application occurs, the PCS acts to
idle the locomotive’s diesel engines. Not all diesel-electric
locomotives huve this device. Some railroads have adopted a
modified PCS that delays the cutoff of engine power for as long
as 20 seconds to prevent run-in of slack. The ENS-121 units did
not have a PCS with the delay feature.
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The Conrail units had end platforms with stepwells to both
sides on both ends. There were walkways on both sides between
the cab and the end platforms. A hinged door in the left side of
the forward cab bullkhead opened to the left forward walkway and
provided access to and from the forward-end platform. A similar
door in the right side of the rear bulkhead gave access to the
rear right-side walkway and the rear-end platform, The
angineer’s seat was on the right side in fvront of the rear door.
There were two seats on the left side of the cab behind the front
door (see figure 12). The distance from the front door to the
left front stepwell and the front-end platform was about 3 feet.

The windshield was located in the forward cab bulkhead
above the short, low-profile front hood and was separated by a
divider, The windshield was flanked by two smaller windows--one
in the front door on the left side and cne in front of the
engineer’s seat. A1l of these front windows were of laminated
pelycarbonate shatterproof material. A door te a small
compartment in the front hood was located in Lhe forward cab
bulkhead under the windshield. ‘

The control and airbrake stands were in the right side of
the cab, and the throttle, dynamic brake, and reverser levers
were in front of the engineer’s seat with the airbrake handles
and radio handset to the left of the seat (see figure 12). An
emergency brake valve was Incated on the left side of the cab.

An elongated safety control or "deadman™ foot pedal was on
the floor in front of the control stand, forward and to the left
nf the engineer’s seat. This pedal had to be kept Adepressed to
prevent a "penalty" full-service airbrake application. The
penaity airbrake application ¢« ;1d alse be prevented by cutting
the deadman feature out of the airbrake system. A cut-out cock
for this purpose was located inside the nose compartment and
could be accessed without Teaving the cab (see figure 12).
According to Conrail, the deadman cut-out cocks are kept sealed
in the "in" or operative position. After the accident, the
deadman cut-out cock of unit 5044 was found unsealed and in the
"out" position,

The four-aspect c¢ab signal of unit 5044 was of the same
configuration as the Amtrak AEM-7 locomotives; it was mounted in
the middle of the forward cab bulkhead at the top of the
windshield. The hinged cover had two sets of aspect ports set at
oblique angles so that one could be viewed from each side of the
cab., The top port was the "clear" aspect, the next two below
- were the “approach medium" aspect, the next below was the
"approach" aspect, and the bottom port was the "restricting"
aspect. There were screw-in receptacles in the signal box for
four small white bulbs--one for each aspect. An examination of
the signal box after the accident revealed that the bulb for the
"approach" aspect was missing (see figure 13). Al1l the other
aspects had cperative bulbs that were properly inserted.
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Figure 13. Cab signal of Conrail unit 5044 with the
cover removed; the bulb for the "approach" aspect is missing.

As with the Amtrak cab signals, « change to a more
restrictive cab signal aspect has to be acknowledged by the
engineer. To acknowledge the signal, the engineer depresses and
then releases the cab signal acknowledgment pedal on the floor in
front of the cab heater where it was convenient for engineers to
operate the pedal with their right foot. When an engineer failed
to acknowledge a more restrictive cab signal aspect, a loud,
shrill air-operated whistle was activated in the cab when the
wayside signal was passed. Unlike the deadman pedal, the
acknowledgment pedal could not be continuously depressed since
only the action of releasing the pedal could silence the whistle.
There was no penalty brake application initiated if the whistle
was not acknowledged. A1l of Conrail’s 1,300 road freight
diesel-electric units were equipped with this type of automatic
cab signal (ACS) apparatus. None of the units had an automatic
train stop (ATS) or automatic train control (ATC) modification




that would stop the train if the engineer failed to acknowledge a
more restrictive cab signal aspect. (See appendix L for more
details on ATS and ATC.)

The 6 1/2-inch cab signal whistle was mounted in the
airbrake control stand and could be accessed by unsnapping six
latches that held the back cover in place. Following the
accident, investigators removed the cover from the airbrake
control stand of unit 5044 and found the port of the whistle
wrapped tightly with duct tape ({see figure 14). In this
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Figure 14. The cab signal whistle removed from
Conratl 5044 with the port covered by duct tape.
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condition, no sound could be heard over the sound of the idling
engine of an adjacent locomotive. When the tape was slit at the
porti the whistle emitted sound at a normal 95- to 105-decibel
Tevel,

According to Conrail’s superintendent of locomotive prwer-
east, he rec2lled 6 to 10 instances in which cab signal whistles
had been removed from locomotives, but he knew of no instance
where a whistle bhad been muted with tape. Follewing the
accident, FRA inspectors reportedly found "six to eight" taped
gab §1gna1 whistles on Conrail Jlocomotive urits at various

ocations.

In 1979 the Safety board investigated a rear-end coliision
that killed two cyvewmembers on the Union Pacific Railroad
(UP). 17/ In that accident, a brakeman muted the ACS alerter
whistle with a rag; a relieving crew later went past a "stop and
proceed” wayside signal with a "restricting" aspect on the ACS
and struck another train, At that time, UP had ACS without ATS
or ATC backup. As a result of its investigation, the Safety
Board recommended that UP modify its ACS apparatus to provide for
automatizs penalty brake application when the engineer fails to
acknowledge a more restrictive signal. UP subscquently complied
with this recommendation.

Amtrak rule 136 and Conrail rule 132 prohibit emplioyess
from "altering, nullifying or dinterfering with the normal
interjed function of any device or equipment on engines..."
Amtrak rule 553 requires that trains from connecting railvoads be
equipped with an operative cab signal system, and rule 550 of
both railrcads requivres that when the engineer takes charge, the
cab signal apparuatus must be energized, and the audible indicator
should sound when the acknowledging device i$ operated,.

Amtrak and Conrail rule 550 also requires that the cab
signal apparatus of the engine "....be tested at least once 1in
each 24-hour period except when a single trip exceeds 24
hours..." and "the test must be made prior to departure of an
engine from its initial terminal to determine if apparatus i3 in
service and functioning properly." The rule requires that with a
locomotive consisting of iwo or more units, the test must be made
"from front end of leading unit and vear end of trailing unit”
(see appendix C), A test circuit was provided for such testing
at Bay View Yard. The test circuil was not iong enough to test
both ends of the three-unit Tlocomotive without moving the
locomotiive between the tests.

7/ Railroad Accident Report--"Rear-End Collision of Two Union
Pacific Freight Trains, Ramsey, Wyoming, March 29, 1979"
(NTSB/RAR-79/09).
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According to the engineer and brakeman of train ENS-121,
they tested the locomotive units before leaving Bay View. The
brakeman asserted that he -operated the four-position switch
located adjacent to the test circuit. The enginzer stated that
all the cab signal aspects illuminated during the test and that
the test was made on both the lead and rear units of the train.
According to the engineer, the lead unit’s cab signal whistle did
not sound when he first attempted tc make the test because the
cab signals had bean cut out. The engineer further related that
after he cut the cab signals back in, he was able to make the
test with the whistle emitting 2 faint sound.

The cab signal cut-out cock on Conrail’s GE locomotives s
in a compartment in the side of the car body Jjust aft of the
right front stepwell; it can be accessed from the stepwell. €n
Conrail’s GM locemotives, which comprise about 75 percent of
Conrail’s road locomotive unit fleet, the cab signal cut-out cock
ts inside the nose compartment. As such, it is easily accessible .
from the cab. After the accident, the cab signal cut-out cock of
the lead unit of train ENS-121 was found sealed in the open or
"in" position,

The console radin unit on board the lead unit of train ENS-
121 was a Harmon "Trackstar" eightu-channel model with adjustable
power output of 10 to 40 watts; Conrafl used four of the eight
channels. The handheld radio that had been checked out by the
brakeman and was used by the engineer to report the accident was

a 1978 Repco “"Transceiver" model with 4-watt power output from a
removable and rechargeable battery. Three of the radio’s four
channels were being used by Conrail.

The units of train ENS-121 were equipped with Pulse analog-
type speed indicators, located above the window in front of the
engineer’s seat, and Pulse event recorders. The speed signal for
both devices was received from an axle alternator. The operation
of the event recorders was continuous with the recorded data
preserved on the tape nominally for 48 hours before the tape was
recycled., In addition to speed, distance, and time, recorded
data included throttle position, traction motor current,
operation of the automatic and independent airbrakes, dynamic
braking, PCS application, and the operation of a Select-a-Power
fuel saver. However, the direction of . travel and aspects
displayed by the cab signals were not recorded.

The units that made up Conrail ENS-121 arrived at Bay View
at 1:03 a.m., January 4, with freight train TV-22 from
Harrisburg. Unit 5045 was the lead unit; unit 5044 was the
rearmost unit. They had been operated in this order from
Chicago, Illinois, where the train, carrying the symbol TV-2,
had originated on January 2. Petween Chicago and Bay View, a
distance of 800 miles, the train had been operated by six
different crews. At each of the five en route crew change
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points, the train had been "reilayed" from crew to crew without
additional testing. Train TV-2 had entered cab signal territory
at Pittsburgh, Pennsylvania, midway between Chicage and
Baltimore. Since the locomotive cab signals were required to
have been tested before the train left Chicago, Conrail did not
require that they be tested at Pittsburgh.

According to Conrail Form MP-94 Daily ov Trip Inspection
Report, unit 5044 had received an inbound inspection at the 51st
Street engine house at Chicago on January 1 (see appendix G). On
this form, items A.3., "Check Safety Control Operation & Seal
Cyt-out Cock," and B.7., "Make Cab Signal Test as required and
apply Test Sheet in Cab; Time and Date of Test," were not
ifndicated as having been performed. 18/ Conrail Form EL 106-A,
Locomotive Inspection Report, was completed for train TV-2 at
Chicago, and it showed that a cab signal test was performed on
ynit 5045 at the 51st Street engine house at 8:05 a.m., January
2. The test was apparently performed by an electrician who
signed the form. The space for identifying the number of the
rear unit was left blank (see appendix G). The superintendent
of locomotive power-east tastified that Conrail was unable to
gmument the performance of a cab signal test on unit 5044 at

cago.

Unit 5044 had last received a periodic shop inspection on
November 18, 1986, and was in continuous service from that time
to January 4, 1987, Conrail was able to determine that it was
last used as the lead unit on a train from December 20 1o 21,
1986, when 1t operated through non-ACS territory from Selkirk,
New York, to Chicago, I1linois. There was also no indication on
the 1inspection form that the cab signal and safety control
systems tests were performed during the inbound inspection at the
515t Street engine house on December 21. According to the
superintendent of locomotive power-ecast, the last documented cab
signal test of unii 5044 was performed on December 16, 1986, at
South Kearney, New Jersey, when it was the Tead unit on a through
train operated through ACS territory tc Chicago.

After train TV¥-22 arrived at Bay View, the engineer noted
on Form EL-106-A the condition of brakes and brake rigging as
"operative"” and reported as defects “"clean cab and windows" and
"open all sand pipes."” Reference was made only to unit 5045,
which the engineer had operated. He and other members of the
crew stated they had not been aboard unit 5044 during the trip
and had no knowledge of its condition.

18/ Conrail’s superintendent of locomotive power-east testified
that Conrail’s rules required the cab signals to be tested on
both the lead and rearmost units of a locomotive. He also stated
that these tests would have been performed by maintenance of
equipment employees during the inbound testing at the 5lst Street
engine house.




-49-

There were no maintenance of equipmeni employees on duty at
Bay View when tvain TV-22 arrived. One such employee was on duty
at Bay View after about 7 a.m, on January 4. According to
Conrail officials, he was sent to refuel a locomotive at another
location, and, as a result, no inbound or outbound mechanical
inspection of the locomotive of train TV-22 was performed by
‘maintenance of equipment employees at Bay View., According to
conrail officials, under these circumstances the crewmembers of
train ENS-121 were required to perform the mandatory initial
terminal tests of the cab signals, radio, safety control system,
and airbrake system before they left Bay View.

Metaorological Information

According to the engineer and brakeman of train ENS-121,
the sun was shining brightly from directly behind their train as
i1 approached Gunpow. Some witnesses who were in the area at the
time confirmed this; others recalled that there was hazy
sunlight; still others said the weather was overcast.
Photographs taken shortly after the accident indicate that there
was hazy sunlight with soft shadows, '

The National Weather Service office at Martin State Airport
about 4.8 miles south of the accident location recorded weather
observations at 12:45 p.m. and 1:45 p.m. on January 4, 1987. At
12:45 p.m. there wevre thin, broken clouds at 25,000 feet with 80
percent total sky cover and 30 percent opaque sky cover, Surface

wind was measured at 10 knots from the northwest. The 1:45 p.m.
observations were scattered <clouds at 10,000 feet, thin
cirrostratus overcast at 25,000 feet with 100 percent total sky
cover and 50 percent opaque sky cover. Surface visibility at
both times was reported as 10 miles.

The temperature recorded at 12:45 p.m. was 389 F; at 1:45
p.m., the temperature was 40° F, the high for the day.
Thereafter, the temperatyre dropped to 36° F at 4:45 p.m.,
320 F at 7:45 p.m., and 28" F at 11:45 p.m.

At 1:30 p.m., January 4, the sun was 25.30 above the
horizen with an azimuth of 200.5¢0 from true north at the
accident location.

Personnel Information

A1l of the train crewmembers involved in this accident were
originally employed by Penn Central or 1its predecessor, the
Pennsylvania Railroad, and they wultimately became Conrail
employees in 1976. Until January 1, 1983, all Amtrak NEC trains
were operated by Conrail crews; thereafter, Amtrak assumed the
responsibility for staffing corridor passenger trains with its
own crews. When this change was made, Amtrak initiated the
practice of wusing one-man enginecrews on its corridor trains.
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Also at that time, tvrain and engine service employees with
senfority on the corridor had to decide to work for Convail or
Amtrak. However, Federal Taw (U.5.C. 588(c)(7)) requires that
at least once every & months these employees are given the
opportunity to transfer to the other organization.

A1l crewmembers of the trains were gualified under Amtrak
operating rules; the crewmembers of train ENS-121 were qualified
under Conrail rules as well. No train crewmember was restricted
in any way. (See appendix B.)

Crewmembers of Amtrak Train_ 94.--The crew of train 94
consisted of a conductor, engineer, and three assistant
conductors (all qualified as conductors), one of whom was
assigned as flagman. The conductor, engineer, and an assistant
conductor had worked for Amtrak since 1983; the regular assistant
conductor and extra assistant conductor transferred from Conrail
in 1986, The conductor, engineer, flagman, and the regular
assistant cenductor held regular rolief assignments between
Washington and New York with the home terminal at Washington. The
third assistant conductor was assigned to the extra list and was
being used 1in addition to train 94’'s normal crew compiement
because the train had more cars than normal. The c¢onductor
Tived in York, Pennsylvania; the rest of train 94’5 crew resided
in the Baltimore area.

The regularly assigned crewmembers normally worked a 5-day
week making a round trip between Washington and New York.
Typically, they were on actual duty 7 to B hours with 1 to 2
hours paid Yayover between trains at New York. These crewmembers
were assigned to relieve regular crews of various conventional
trains, and they generally worked different trains every day.
The engineer’s assignment, however, included operating a
southbound Metroliner on Fridays. Only the conductor and
flagman worked together continuously. They worked with the
engineer twice a week, including train 94’s vun on Sunday.
Saturday and Sunday were the only days the engineer worked on
train 94; the conductor and flagman were assigned to the train an
Sundays and Mondays.

The 35-year-old engineer was originally employed as a
fireman by Penn Central on November 14, 1972, and he entered the
Penn Central engineer training program on October &, 1973. On
January 8, 1974, he cempleted the classroom and on-the-job
training and passed all tests. Also, on that date he was
promoted to engineer. As an Amtrak engineer since 1983, he was
qualified to operate passenger trains between Washington and New
York. The engineer was tast examined on the Amtrak rules and
timetable on June 24, 1986, and he passed with a perfect score.
He last passed the biennial Amtrak physical examination on
April 26, 1986. At that time, he had uncorrected 20/20 vision in
both eyes and had normal hearing. A urine screen for licit and
11licit drugs was negative.
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At the time of the accident, the engineer had been on duty
for 1 hour 45 minutes. He had worked 8 hours 25 minutes the day
before the accident, going off duty in Washington at 8:10 p.m.
According to his wife, the engineer arrived home at 9:30 p.m.,
ate dinner at i0 p.m., and retived at 2 a.m. After awaking at
about 8 a.m., he had breakfast before 1gaving for work belween 9
and 9:30 a.m. The engineer had not worked December 31 through
January 2, hacause these days were his assigned days off, and he
had a compensatory day due him because his reguiar day off fell
on the holiday. According to the engineer’s wife, he had not
drunk any alcoholic beverages since Chrisimas, was not a user of
drugs, and he had not indulged in majov physical activity during
the 72-hour period preceding the accident. The engineer
reportedly smoked a pack of cigarettes daily.

The Amtrak engineer was described by supervisors and
coworkers as skilled and knowledgeable. His service record
indicated he had been reprimanded by Conrail in 1978 for a
violation of restricted speed and by Amtrak in 1984 for a 5-mph
violation of a curve speed restriction. The engineer had no
criminal record, but his Maryland driving record indicated he had
been cited for speeding 11 times between 1969 and 1984, including
{gﬁgmes after having completed a 6-month probation period in

The conductor and flagman did not work December 31 and
January 1, which were their regular days off. They worked
January 2, and on January 3 they were on duty 10 hours 10 minutes
before going off duty in Washington at §:10 p.m. Both men were
of f duty 15 hours 50 minutes before reparting te work on January
4. The other regular assistant conductor had been off duty since
10:15% p.m. on January 1 before reporting to work on train 94 on
January 4. The extra assistant conductor had worked Januavy 2
and 3 and had been off duty 13 hours 45 minutes before reporting
for duty on January 4. At the time of the accident, the
conductor and assistant conducters had been on duty 1 hour 30
minutes.

According to the conductor of train 94, he had face-to-face
contact with all the other crewmembers in dashington, and he said
that all the crewmembers were “100 percent when we went to work."
fach trainman was responsible for three cars of the train; the
conductor had the first three cars, and the flagman had the last
three cars. As the flagman had no radio, he could not
communicate directly with the conductor, According to the
conductor, he had no contact with the flagman after train 94 lefi
Washington,

Amtrak Superyisign.--Inasmuch as train ENS-121 was on
Amtrak’s Jline at the time of the accident, its operation was
governed by Amtrak rules, and the entire vesponsibility for
supervising the crew was vested 1in Amtrak as a result of an
argument with Conrail.
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Amtrak's assistant vice president-transportation,
headquartered 1n Washington, testified that he arrived at the
accident site at 2:%5 p.m. He was followed by three Amtrak
operating department superintendents who stated they were on the
scene at 3:30 p.m. The general superintendent, headquartered in
Philadelphia and in charge of this part of the NEC, stated that
he arrived at 4:30 p.m, The general superintendent stated that
he knew of no effort to secure the Conrail locomotives against
tampering or to interrogate or otherwise take charge of the
Lonrail crewmembers, although he testified that such actions were
"technically" the responsibility of the Amtrak supervisors.

- One of the first supervisors to arrive on the scene was
Amtrak’s Philadelphia Division safety supervisor and
environmental ongineer who 1lived in the Baltimore area. He
testified that he was at the site at 2 p.m., and that about 30
minutes later he encountered the Conrail engineer with whom he
was wetl acquainted. According to the safety supervisor, the
engineer "told me that he ran a couple of signals and that it was
pretty obvious what happened...." He further testified that the
engineer had no visible injuries, but was emotionally upset about
the accident and concerned about the Conrail brakeman’s
whereabouts. The safety supervisor further testified that he had
no indication that the engineer had used alcohol or drugs.

Before 1985, the safaty supervisor had been a substation
electrician. At the time of the accident, he was assigned to the

corridor between Washington and a point north of Philadelphia,
but he was also responsiile for Amtrak operations between
Philadelphia and Pittsburgh. He testified that he had no
involvement {n train operations and had no responsibilities in
cannection with efficiency tests, operating rules training, or in
dealting with Conrail crews operating over the corridor.

The general superintendent of the Phitadelphia Division,
which included the corridor between PhiTadelphia and Washington,
testified that he had a division manager of safety and
environmental control and two safety engineers who developed,
implemented, and audited the division’s safety program,
According to the general superintendent, this was an independent
program and was the division’s whole safety “package" that
covered everything from "A to 7."

Subsequently, the general superintendent testified that he
did not know how to comment on the statements made by the safety
supervisor regarding his responsibilities in connection with
tests, training, or the crew. He stated that anything that
occurs on Amtrak relating to safety would fall within the realm
of the safety supervisor’s responsibility. He later stated that
he did not think a safety engineer’s role should include speed
and signal checks. Moreover, he stated that the responsibilities
of Amtrak’s safety department do not include operating rutles
compliance; this, he said, was the responsibility of the
transportation department,




-53-

Amtrak’s vice president-operations and maintenance
testified that its conduciors are responsible for determining
that its crews are fit for duty and that to transfer that
responsibility to supervisors would require 150 more supervisors
nationwide.

Crewmenbers of fonvrail Train ENS-121.--Both the engineer
and brakeman assigned to train ENS-121 had chosen to remain with

Conrail on dJanuary 1, 1983, and as far as could be determined,
they had never elected tu transfer to Amtrak. Both the engineer
and brakeman 1ived midway beiween the accident location and Bay
View Yard, but not near the corridor ratl line. On January 4,
1987, both men were assigned to the Bay View extra list. At the
time of the accident, they had been on duty 1 hour 15 minutes.

The 32-year-old engineer had been hired as a brakeman by
Penn Central on March 19, 1973, and was transferred to engine
service as a fireman on January 24, 1974, He entered the Conrail
enyineer training program on October 13, 1975, and completed the
requisite classroom and on-the-job training; he passed the tests
on March 16, 1976. He was promoted to engineer on May 1, 1976.
As an engineer he was qualified to cperate trains between Potomac
Yard, Virginia, and Harrisburg and Philadelphia, Pennsylvania.

On July 22, 1986, the engineer completed Conrail’s biennial
airbrake operation training, and he passed Conrail’s annual rules
examination with a score of 98 out of a possible 100. On July
24, 1986, he passed the annual Amtrak rules examination with a
perfect score. The engineer’s last Conrail physical examination
on July 11, 1985, indicated he had uncorrected 20/20 vision in
both eyes and had normal hearing. No drug screen was performed
as part of the examination nor was one required at that time.

A review of the engineer’s 1986 work record indicates he
had worked or been paid for the equivalent of 172 days of service
--49 days in actual yard service, 99 days in actual road service,
and 24 occasions when he had been deadheaded by taxicah to ovr
from Bay View. In addition, he had been paid for 15 days
vacation and had marked himself as unavailable for duty 16 times
for a total of 51 days--9 times for 31 days as "sick"; 6 times
for 12 days for "car tvouble” or "no car"; and 1 time for 8 days
for "rules." 19/

The Conrail road foreman of engines stated that the
engineer’s work record was reviewed on a monthly basis and that
the engineer’s record of absenteeism was not consdiered to be
excessive. The road foreman of engines further stated that he
did not recall ever discussing attendance problems with the

19/ "Rules" was the only word on the computerized printout of
the engineer’s work record. The Safety Board has interpretted
this to indicate that the engineer had laid off work to take the
annual "rules" examination.




engineer. A Conrai] tratnmaster indicated that investigations
concerning the personal 1ives of employees are not conducted, and
that when supervisors are informed of employee personal problems,
the employee counseling department is contacted for assistance.

. During the first 4 1/2 months of 1986, the engineer was
used aimost exclusively as a fireman; thereafter, he was used
exclusively as an engineer. His work record indicates that he
frequently bid on regular job assignments, but was able to hold
them only briefly before being 'bumped" hack to the extra 1ist.

During 1986 and the fiprst 3 days of 1987, the engineer
worked the following road assignmnts, nearly all at night:

Fireman Engineer

Assignment {days) —_f(days)

Northbound through Gunpow 33 23*
Southbound through Gunpow 230 13

Total 63 36
*A11 but one of these trips were made after May 15, 1986.

During the 33 days preceding the accident, the engineer
a total of 12 days, 6 of which were on a yard assignment

at Bay View in the beginning of December. He was bumped from

asstgnment on December 13, t 1-week vacation, and
marked up on the road extra list on December 25. Between that
time and January 2, he was deadheaded to Harrisburg, worked three
trains between Bay View and Harrisburg (one north and two south),
worked a train from Bay View to Ph11ade]ph1a, and was deadheaded

from Philadelphia. of the road trips were made at

Before the day of the accident, the engineer last worked on
January 2, when he was on duty 2 hours 1% minutes as the engineer
of a work train at Bay View. He was then off duty 49 hours 15
minutes before reporting for duty on January 4,

Accrrding to the Conrail engineer, he slept 7 tg 7 1/2
hours the night before the accident and had received "proper
rust” the & previoys days. He furthey Stated that he had saten a
pizza on the evening of January 3, but had not eaten between that

time of the accident. The engineer alsy stated that
he had not uysed altcohol or drugs on the day of the accident. He
refused to state whether he was a user of atcohol and/or drugs.

ghe]engineer did relate that he smoked four packs of Cigarettes
aiiy.

The Conrail engineer was ‘lescribed by supervisors and co-
workers as skilled and well-versed ir the rules, equipment, and
physical characteristics of the railroad. A trainmaster at Bay
View described hin as  "overconfident and surly” and "not
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acceptable to suggestions.” Coworkers and ascociates described
the engineer as oulgoing and friendly; however, a barmaid stated
that he occasionally displayed a temper and obnoxious behavior
when drinking alcoholic beverages., He had been separated from
his wife since August 1983 and had been jailed by Baltimore City
after his wife filed an assauli and battery complaint. The
charge of common battery was not prosecuted because the
authorities failed to locate the complainant,

The Safety Board’s investigation determined that the
engineer often patronized several Baltimore-area taverns,
including one near Bay View Yard that was patronized by railroad
workers. According to bartenders at this establishment, on the
evening of January 2, they served beer to the engineer and sold
him a six-pack of beer to carry out, In addition, the engineer
related to the Baltimore terminal superintendent and the Bay View
trainmaster that he had consumed "three or four beers" on the
evening of January 3.

Bafore December 1986, the Conraii engineer had been
convicted nf 12 traffic offenses, including 9 speeding violations
that resulted in iwo suspensions of his driver’s license between
1972 and 1985. FEarly on the morning of December 5, 1986, after
leaving a tavern, the engineer was arrested for driving through a
vred traffic signal, driving through a stop sign, and driving
while intoxicated (DW!) after failing police sobriety tests and
submitting to a "breathalizer® axamination that revealed a 0.12
percent blood alcohol concentration (BAC).

Following the accident, the engineer voluntarily underwenti
3 supervised chemical-dependency program involving his
hospitalization for 7 weeks at a private Baltimore-area treatment
facility. He subsequently pleaded guilty to and was convicted
of DWI and the other charges; he was fined $1,000 and ordered to
undergo counseling.

The engineer‘s railroad service record indicated that while
he was a fireman, he was assessed a 30-day suspension for
passing a stop signal in December 1974, According to Conrail
records, he was running the locomotive at the time, but the
train’s engineer was held to be primarily responsible for the
infraction. In November 1984, the engiener of train ENS-121 was
suspended for 7 days after speaking to a crew dispatcher in a
“hbelligerent and threatening manner." The engineer was also
reprimanded in March 1986 for engaging in an "apparent
unauthorized work stoppage." After the accident, the engineer
was held out-of-service by Conrail pending a formal investigation
by Amtrak. He resigned from Convail service before the
investigative hearing was held.

In March 1987, the Baltimore County District public
defender, acting as counsel for the engineer, informed the Safety
Board that, {f subpoenaed to testify during the Safety Board's
public hearing, the engineer would invoke his privilege against
self-incrimination, On MHay 4, 1987, the galtimore County grand
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Jury indicted the enginner on 16 counts of manslaughter by
locomotive as a result of his operation of train ENS-121 in a
"grossly negligent manper.” The engineer has not yet Dbeen
brought to trial on the indictments.

The 33-year-old Conrail brakeman had been hired as a
brakeman by Penn Central on April 3, 1973, and was promoted to
conductor on April 1, 1976, He passed the annual Conrail and
Amtrak rules examinations on June 6, 1986, and August 12, 1986,
with scores of 95 and 85 percent, respectively. The Conrail test
consisted of 55 questions (true-false and multiple-choice),
tncluding 11 questions on signals. The brakeman had 9 of the 1]
correct. ‘

The brakeman last underwent a Conrail physical examination
on June 10, 1986, at which time he reportedly had uncorrected
20/20 vision 1in both eyes and normal hearing. No physical
abnormalities or conditions were noted. The examination did not
1n?1ude a drug screen. According to the brakeman, he did not use
tohacco.

The brakeman’s 1986 work record indicated that he was used
by Conrail only during summer vacation, hunting season, and
holiday periods. He did not work for Conrail from January 1 to
June 13, September 30 to November 5, and November 2! to December

2, a total of 231 days. According to the brakeman, he did not
have a second Job, but relied on unemployment compensation when
not actively employed by Conrail.

During 1986, the brakeman worked the equivalent of 60 days,
including four deadhead trips, and 25 of these days he worked on
yard assignments. Of the 31 actual road freight assignments he
worked, 29 were north of Baltimore--14 as a brakeman and 15 as a
conductor. The Safety Board was not able to determine how many,
if any, of these road assignments required the brakeman to be
stationed on the lead locomotive unit with the engineer.

Before reporting for duty on January 4, the brakeman had
been off duty for 38 hours 15 minutes. He had Jast worked far
Conrail on January 2, completing an 8-hour 20-minute tour of duty
at 10 p.m, The brakeman said he had slept 6 to 7 hours the night
before the accident, and he had a similar period of rest the
night of dJanuary 2. He also recalled that he had eaten supper
about 6 p.m. on January 3, and he had a breakfast of egg, bacon,
and milk between 8 a.m. and 9 a.m. on January 4.

The brakeman said he had not used alcohol or drugs before
or after going to work on January 4. On the advice of counsel,
he refused to state when he had last taken alcoholic beverages
before that date. The brakeman’s brother told Safety Board
investigators that the brakeman was observed drinking "a couple
of beers” at a tavern between 10 p.m. and 11 p.m. on Jahuary 3,
and that he may have stopped at another tavern that evening.




The brakeman called himself a ™“yardbird," and coworkers
stated that he was at his best when working a yard assignment.
His work record indicated that he preferred such assignments at
Bay View and avoided working at away-from-home locations by
marking off du&y. The brakeman was described as quiet, even-
tempered, friendly, and an avid sports enthusiast. He had no
criminal record, and his Maryland driving record revealed no
moving traffic violations. His Conrail service record showed no
disciplinary action other than a written reprimand for failure to
report to a 1982 assignment.

The brakeman also resigned from Conrail service after the
accident. He testified before the Baitimore County grand Jury
and was not indicted.

When questioned by Safety  Board investigators, the
engineer and brakeman of train ENS-121 could not recall any event
or occurrence that may have distracted them as they approached
Gunpow. However, the engineer did recall that he and the
brakeman were conversing at the time. The brakeman said he was
standing up and was preparing his lunch. As a result, he said he
did not observe any of the wayside signals approaching Gunpow.
He further said that he observed an "approach medium" aspect on
the cab signal at the location of signal 816-1. Thereafter, he
said, "1 didn’t observe the cab signal at all. 1 wasn’t even
looking at the cab signal.”

Conrail Supervision.--Conrail’s supervisory force at
Baltimore was headed by a terminal superintendent and included
trainmasters, road foremen of engines, and yardmasters. On
January 4, 1987, a trainmaster and yardmaster were on duty at Bay
View Yard. Neither was involved ir the decision to operate train
ENS-121; this decision was made by the Conrail power director at
Philadeiphia based on the need for Tlocomotive power at
Harrisburg. When the engineer and brakeman were called to
operate the train, they were informed of this decision and the
fact that they would be deadheaded back to Bay View by taxicab
after arriving at Harrisburg.

Located ir a tower overlooking the yard, the yardmaster had
no dircct contact with the crew of train ENS-121. The
trainmaster had an office in the Bay View Yard office where he
met the crewmembers about 12:45 p.m. During the ensuing
conversation, the crewmembers informed the tra2inmaster that they
had removed the console radio from the trailing wunit and
installed it on the lead unit. They also told him the radio did
not work. The trainmaster testified that he did not ask what the
crewmembers intended to de, but he had the impression they were
going to use the radio from the middle unit. At the time, the
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trainmaster noticed that the brakeman had a Conrail portable
radio. According to the trainmaster, he was familiar with the
crewmembers and they appeared to him to be normal and
unimpaired. 20/

Shortly afterward, the trainmaster had a second face-to-
face encounter with crewmembers of train ENS-121 when they asked
the trainmaster to open the supply house so that they could get
paper towels and fusees. Nothing further was said about %he
radio problem, and the crewmembers did not report any problem
with the cab signal apparatus, Later, the trainmaster observed
the engineer operating train ENS-121 from the lead unit as it was
leaving the yard. He was in his office at the time, and although
he had his console radio turned on, he did not hear the engineer
make the required radio test. 21/

At 1:15 p.m., the trainmaster left the yard office to go
home for Tunch. While en route, the yardmaster notified him of
the accident by radio. The trainmaster stopped at the first pay
telephone he saw and notified the terminal superintendent.

At 2:20 p.m., the terminal superintendent arrived at the
accident site, where he was joined a few minutes later by the
trainmaster and a road foreman of engines. While the trainmaster
and road foreman were removing the event recorder cassettes from
the Tead and middle Tocomotive units, the terminal superintendent
examined the cab of the lead unit. He testified that he Ffound
the throttle in the eighth or fully open position, the autcmatic
brake in emergency, and the reverser in reverse position.
According to the terminal superintendent, all switches were off
and the unit was dead.

The terminal superintendent stated that he did not inspect
the cab signal or the cab signal whistle, but he did notice that
the windshietd was clean. He also observed "at least two" open
grips (small valises} on the «cab floor. The terminal
superintendent stated that he did not examine the contents of the
grips, but had them taken to the road foreman’s office where they
were later picked up by relatives of the crewmembers. The
terminal superintendent testified that, as far as he knew, no
supervisor ever examined the contents of the grips.

Not long after he arrived at the accident scene, the
terminal superintendent met the engineer of train ENS-121. The
engineer told the terminal superintendent that he had "gotten by

29/ The trainmaster testified that in August 1986, he received 2
days training in recognizing individuals under the influence of
alcohol or drugs. |

21/ The radio tesi was typically performed by outbound crews by
notifying the Bay tower operator that they are ready to depart.
According to the tower operator, he received such a radio
transmission from the engineer of train ENS-121 at about 1:08
p.m,
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a red signal." There was no discussion about the distant signal,
and nothing was said about why the train had not been stopped
short of the home signal. The terminal superintendent testified
that he felt certain that the engineer was in shock and needed
medical attention. As a result, he told the road foreman to put
the engineer in an ambulance. He did not instruct the road
forem:n]or any other supervisor to accompany the engineer to the
hospital.

Supervisory Efficiency Checks.--According to tihe Conrail
supervisors who were assigned to the Washington-Harrisburg
territory, each supervisor was required to make 250 efficiency
checks 22/ monthly with about 10 percent of these tests to be
related to the cab signal rules. Other required tests included
surveillance of wayside signal compliance, checks of compliance
with radio rules, making radar speed checks, and monitoring event
recorder data. Conrail supervisors tested their crews while they
were operating over the corrider line, but did not report these
tests to Amtrak. |

Conrail had three road foremen of engines assigned to the
Washington-Perryville territory with two headquartered at
Baltimore and one at Washington; the road fcremen were
responsible for overseeing the performance of 60 enginemen. As
part of their duties, the road foremen were required to evaluate
engineers while riding with them during the entire course of
their runs, and they were also required to submit written reports
of these evaluations.

Computerized Conrail records furnished to Safety Board
investigators indicate that proficiency, fitness, and other
types of supervisory checks were made of the Conrail engineer
jnvolved in this accident several times during the year preceding
the accident. On two of these occasions, a road foreman of
engines rode with the engineer and made a detailed evaluation of
his performance throughout the entire run, In the first
instance, on June 23, 1986, the engineer handled a 9,850-ton,
112-car northbound freight train out of Bay View. He was
observed complying with an "approach" aspect at the approach
signal for Gunpow and a "stop" aspect on the home signal at
Gunpow. The second on-board evaluation took place on ODecember
13, 1986, while the engineer handled a freight train between Bay
View and Potomac Yards. The engineer’s performance was rated as
acceptable without failures on both occasions.

on June 11, 1986, while working between Harrisburg and
Baltimore, the engineer was subjected to a series of lineside
efficiency checks including compliance with twe "approach" signal

22/ Efficiency checks are operational tests and inspections
conducted by supervisory personnel to determine the extent of
compliance with a ratiroad’s code of operating rules, timetables,
and special instructions.
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aspects, speed, and radio rules compliance. Nec failures were
noted on this occasion. On four other occasions during 1986, he
was checked for compliance with safety vrules. On January 7,
1986, he was cited by a road foreman for failure to properly
regulate the speed of his train on the corridor. The citation
resulted from a draft gear failure and consequent delay to the
engineer’s train, rather than from an efficiency check. The
engineer was not disciplined as a result of the incident.

The Covrail brakeman was reported to have been the subject
of nine supervisory checks after he resumed working in June 1986,
None of the checks was of the owu-board evaluation type. The
brakeman’s computerized work record indicated he worked on eight
of the check dates--four in the yard and four on the road. He
was knot charged with any failures during any of the reported
checks.

Amtrak also provided records of operational efficiency
checks made by 1its supervisors on the two Conrail crewmembery.
According to these records, the engineer was checked on July 24,
1985, and October 24, 1985, for compliance with five different
rules on those dates, none of which were signal, speed, or radio
rules. Amtrak’s records show that the engineer took his annual
Amtrak rules examination on October 24, 1985, and did not operate
a train on that day. The check showed the engineer as having
violated the Amtrak timetadble rule requiring that he take the

rules examination during the month of his birth {July). He had
complied with Amtrak rule A (requiving that he have the rulebnok
and timetable in his possession when on duty), rule C {requiring
that he pass the required examinations), and rule T (requiring
that he report at the required time),

The reported July 24, 1985, Amtrak efficiency check also
covered rules A, €, and T, as well as rule G (prohibiting the use
and/or possession oF a'cohol and drugs). Amtrak could not
explain why the engineer was checked on these particular rules.
He was not being examined on Amtrak rules or otherwise in Amtrak
service on July 24, 1985.

In the case of the Conrail brakeman, Amirak reported that
the brakeman had an efficiency check on August 1Z, 1986, but the
check was no!{ made in connection with his operation of a train.
The brakeman’s Amtrak rules examination record showed ihat he was
examined on the rules on this dJdate. He was in compliance with
Amtrak rules A, C, G, and T.

Amtrak’s records indicate that its supervisors checked the
efficiency of the engineer of train 94 on 10 occasions during
1985 and 1986  In each year, fo:.r actual operational tests were
made; the other checks were made when the engineer took the
annyal rules examination. The operational tests covered a total
of 16 operating rules and 1 timetable rule. The report did not
identify the methods of testing employed, but the combinations of
rules indicated that two of the operational tests each year may
have been of the on-board evaluation type. The engineer
reportedly compiied with timetable speed restrictions in all four
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of these checks, and he complied with rule 281, the "clear"
signal aspect. Compliance with radio rules was cited in one 1985
: check., No other speed, signal, or radio checks were indicated as
: having been made in any of the reported efficiency checks. The
' only failure charged to the engineer was his failure to have his
rulebook and timetable with him when he took the 1985 rules

examination,

{n the aftermath of the head-on collision of two Amtrak
rassenger trains at Hell Gate, Mew York, on July 23, 1984, 23/
the president of the Brotherhood of Locomotive Engineers (B of
LE) wrote Amtrak’s vice president-labor relations on August 14,
1984, asserting that Amtrak supervisors were encouraging and even
“pressuring" corridor engineers to violate speed restrictions in
order to maintain scheduled running times (see appendix H).
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.{i?‘ Amtrak’s president responded in an August 31, 1984, Tetter
ke to the B of LE president by stating that while engineers were
. expected to meet their schedules, encouraging or condoning the

- B violation of timetable speed restrictions was against Amtrak

- management policy. Moreover, the letter stated that (1)
supervisory pressuring or hassiing of engineers to violate speed
restrictions would not be tolerated and would result in
disciplinary action against the responsible persons; (2) Amtrak's
policy retative to 1its speed restrictions had been communicated
to the engineers individually by telephone; (3) Amtrak and FRA
had begun to make detailed speed compliance checks in the field;
and (4) Amtrak would discipline any engineer who was detected
operating in ex:ess of authorized speed. {See appendix I.)

B Beginning in August 1984, the FRA Office of Safety
3 conducted an in-depth 4-month evaluation of train operation
k- safety on the NEC. The report of this assessment was prefaced

s with ~the assertion that the corriacor was ‘"being managed
: effectively and operated with a high regard for the safety of the
- passengers, employees, and the general public." 24/ In

y: addition, the report also stated:

Before beginning the assessment, FRA had noted
that Amtrak trains tended to be operated at speeds in
f: excess of allowable [limits]. During the assessment,
i the percentage of trains exceeding authorizued speed
- decreased dramatically but not entirely. Precise
control of train speeds is vital where trains operate
at the high speeds prcvalent in the NEC, because the
effects of speed, suzh as stopping distances, wheel -
rat} impact, and overturning tendencies, increase as a

function of the square of the speed.

. 23/ Railroad Accident Report . -"Head-on Colliston of National
E Railroad Passenger Corporation (Amlrak) rassenger Trains Nos. 151

3 and 168, Astoria, Queens, HNew York, New York, July 23, 1984"
{(NTS5B/RAR-85/09).

24/ Federal Railroad Administration, 1984 Safety Assessment,
National Railroad Passenger Corporation, Northeast Corridor,

December 1984,
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Efficiency testing from an operational viewpoint
appears to be non-existent. Amtrak does not impose a
required quota of efficiency tests for operating
officers. Efficiency tests that would interfere with
schedule requirements are not conducted. Some officers
expressed the opinion that any delay to a tra.n
incurred as a result of an efficiency test, would
result in immediate disciplinary action to themselves.

When Amitrak responded to the FRA assessment in April 1985,
it reported that Amtrak had taken action to correct the speed
situation by resetting overspeed devices to function at not more
than 3 to 5 mph above the maximum allowable speed of the
locomotive ciass, by individual cornseling of all engineers by
transportation wmanagers, and by increasing speed and signal
checks with "appropriate follow-up action where required."

As for FRA’s report of efficiency test discrepancies,
Amtrak replied that, “Amtrak strongly disagrees with the
allegation that train delays resulting from erficiency tests
would result in disciplinary action to the officer conducting the
test.” While admitting that it did not impose testing quotas on
its supervisors, Amtrak asserted that to do so "would deteriorate
the quality of tests performed." Finally, Amtrak stated it was
structuring a more comprehensive "Tests" program to assure
periodic observation of all employees and to increase the
observations of employees of tenant carriers operating over the
corridor. At the Safety Board’s public hearing, the Amtrak
general superintendent testified that he requireu his supervisors
to perform one speed test and one signal test monthly,

In a foltowup report dated March 11, 1986, Amtrak advised
the FRA that in August 1985 it had implemented a more effective
computerized system to manage its operational testing program on
the corridor. However, the report did not indicate what steps
were being taken to increase the scope of efficiency testing.

The Safety Board has requested but FRA has nrnot provided

information on any follow-up action it has taken since it issued
its 1984 assessment of safety on the corridor.

Medical and Pathological Information

Pathological examinations indicated the 16 fatally injured
persons died from the following causes:

Compression asphyxia 25§/

Multiple trauma

Multiple trauma and hypothermia
Multiple trauma and smoke inhalation
Cranial trauma and smoke inhalation
Cranial trauma

25/ Compression asphyxia 1is asphyxiation (the Jack of oxygen),
otten the result of trauma to the respiratory system.




Many of the persons aboard train 94 who sustained
survivable trauma were injured about the head, face, and mouth as
a result of being thrown into seats or against other objects,
and/or by being struck by luggage and other articles that fell
from the racks above the seats. Of the 24 persons ahoard train
64 who had moderate to serious injuries, 11 sustained bone
fractures, 8 sustained severe contusions and/or lacerations, 3
sustained concussions, and 2 sustained cervical/spinal trauma.

The Conrail engineer received only minor injuries as a
result of the accident. The Conrail brakeman had a fractured leg
that he stated he sustained either when he alighted from the
locomotive or when he ran from the track after the collision.

Toxicological Testing

At the time of this accident, FRA regulations (49 CFR Part
219, Subpart C) stipulated that all train crewmembers and other
railroad employees subject to the Federal Hours of Service Act
invelved in a major train accident resulting in one or more
fatalities were subject to mandatory toxicological testing.
Dispatchers and opevators directly involved in the accident were
expressly covered under this vrequirement. Blood and urine
samples fov testing were specifically required from each
surviving employee; body fluid and/or tissue samples were
required to be taken from fatally injured employees. The
regulations further required that the railroad "make every
reasenable effort to assure that samples are provided as soon as
possible after the accident." The FRA sold kits to the railroads
that included vials for holding samples, as well as labels and
containers for shipping the samples to the Federal Aviation
Administration’s Civil Aeromedical Institute (CAMI) Forensic
Toxicology Research Laberatory at Oklahoma City, Oklahoma,

Both Conrail and Amtrak had amended their rules to conform
with the FRA testing regulation. Amtrak had included its new
rule 100G-A1 in NEC timetable No. &, in effect at the time of the
accident {see appendix ©). The new rule stated that empleyees
would be vrequired to provide blood and urine samples after
certain accidents and incidents as proevided for under the Federal
regulations. Jt also stated that employees refusing to submit to
testing would be removed from service and would be subject to
dismissal. According to Amtrak, corridor supervisors and
managers were given a 2-day training course on the testing
requirements and the techniques in taking and shipping samples to
CAMI,

The surviving crewmembers of train 94, the Fdgewood block
station operator, and the E-section dispatcher testified that
they understood Amtrak rule 100G-Al and expected that they would
be required to submit to toxicological tests after the accident.

The surviving crewmembers of train 94 were taken to
hospitals for treatment of injuries., They were not accompanied
by Amtrak supervisors and only one, the extra assistant
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conductor, provided a specimen for testing. According to the
extra assistant conductor, he gave a urine sample about 6 1/2
hours after the accident. No blood was drawn. The CAMI lab’s
screening of the urine was negative for alcohol and illicit
drugs, but was positive for Acctaminophen (a pain relief
medication) and phyenylpropanolamine (an apetite suppresant or
decongestant). The CAMI report described these as "...compounds
probably from over-the-counter or prescription medication."

The Edgewood biock station operator, accompanied by his
supervisor, provided samples of his blood and urine about 4 hours
40 minutes after the accident. CAMI’s screening of the samples
were negative for alcohol and drugs. No other dispatchers or
gperators were either asked to submit or submitted samples for

esting.

A Baltimore County Fire Oepartment officer testified that
he detected a strong odor of aicohol on the breath of the flagman
of train 94 when he met him shortly after the accident. He also
stated that he noticed nothiug unusual about the way the flagman
walked or talked at that time. The fire department officer was a
trained paramedic who had treated numerous accident victims later
determined to have been under the influence of alcoho!. The
officer reported his observation to his superior, the depvty fire
chief, the day after the accident. The flagman testified that he
had not consumed any alcohol before, guring, or after his tour of

duty on January 4. Amirak employees and supervisors who met the
flagman after the accident stated that he appeared to be normal
and that they did not detect the odor of alcohol.

A tissue sample from the Amtrak engineer was sent to CAMI
for testing; the test was negative for alcohol. The toxicolog-
ical report also stated that the specimen was unsuitable for
further analysis.

The Amtrak general superintendent testified that he was
aware that the FRA regulations and the Amtrak rule regarding
toxicological testing did not give him discretion in deciding
which employees should be tested. The general superintendent
also testified that he decided that only the Edgewood operator
"might have been contributory"” and ought to be tested,

Thee senior Amtrak officer at the accident site was the
assistant vice president-transportation. When he arrived at the
site, the flagman and two other assistant conductors had not
provided toxicological samples. The assistant vice president
also testified that he decided that the performance of the crew
of train 94 and the dispatcher had no bearing on the accident.
In addition, he said that he thought that he had discretion in
éhe mattgr, and therefore, he did not require the crewmembers to

e tested.

On January 6, 1987, Amtrak’s general manager informed the
S5afety Board that the dispatcher and the surviving crewmembers of
train 94 had not been required to submit to testing. Shortly
afterward, the Amtrak assistant vice president-transportation




advised a member of the Safety Board that he had talked to the
FRA associate administrator for safety. The assistant vice
Bresident related that he told the associate administrator,
We’re running out of time. They’re [surviving crewmembers]
really not involved. We’d like some relief on that...referring
to the toxicologicai tests. We do not want to put these people
through more. It would not prove anything.,"

LY

According to the assistant vice president, the associate
administrator replied, "Yes, I understand and I agree." (See
appendix J.) During the Safety Board’s public hearing, the FRA
associate administrator testified that he did not think Amtrak
was asking for a waiver of noncompliance after failing to comply
with the regulations. On January 7, 1987, following the
disclosure that the surviving crewmembers of train 94 had not
heen tested in accordance with the rules, the FRA 0ffice of
Gafety cited Amtrak for violation of the testing regulations.

At the Safety Board’s insistence, Amtrak asked the
dispatcher, conductor, flagman, and regular assistant conductor
to provide blood and urine samples for testing on January 8.
These samples were sent to the Center for Human Toxicology (CHT)
in Utah. According to the reports furnished by the CRT, no
drugs were detected in the samples provided by the assistant
conductors and the dispatcher. The samples provided by the
conductor were found to contain small quantities of a muscle
relaxant and its metabolites.

Less than an hour after the accident, Conrail officials at
the accident site had put the engineer of train ENS-121 in an
ambulance to be taken unescorted to a hospital. About 4 p.m.,
they learned that he had left the ambulance and was still at the
accident site. The Conrail Baltimore terminal superintendent
then directed the Bay View trainmaster and a Conrail police
captain to take the engineer to a hospital to provide samples fer
toxicological tests. After locating the engineer, they arrived
at Franklin Square Hospital at 4:25 p.m., and the engineey was
immediately taken for examination and x rays.

At 4:30 p.m., the hospital drew blood from the engineer for
diagnostic purposes. This blood was screened for drug use; the
hospital’s records show that the test revealed less than 10 mg/dli
blood alcohol and was negative for all other drugs including the
cocaine metabolite {benzoylecgonine) and phencyciidene (PCP). At
5:30 p.m., the trainmaster located the doctor who was examining
the engineer and requested that more of the engineer’'s blood be
drawn for FRA testing. The blood sample was drawn about 6:00
p.m.; shortly after, the trainmaster witnessed the engineer
provide a urine sampie.

The trainmaster and an Amtrak official also witnessed the
drawing of enough blood to fill two 10-m1 "vacuutainer" vials
that were in the FRA test kit the trainmaster had brought with
him, After sealing the vials, the trainmaster labeled the seals
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and had the engineer initial them as prescribed. He then iced
and sealed the container and affixed the shipping Tlabels,
completing the procedure at about 6:10 p.m.

At 8 p.m., Conrail supervisors learned that the brakeman
had been admitted to Johns Hopkins Hospital. The Bay View
trainmaster arrived at that hospital about 9 p.m. with an FRA
test kit. He was not able to obtain the urine sample until 9:50
p.m. or the blood sample wuntil about 10:15 p.m. Again, he
witnessed the taking of the samples; in this instance, enough
blood was drawn to fill three 10-ml1 vials. He repeated the
sealing, labeling, and packing procedures he had followed in the
case of the engineer.

The specimen containers from the Conrail engineer and
brakeman were shipped by air express to CAMI that night. CAMI
subsequentiy reported finding the following marijuana
concentrations in the specimens:

—Manograms pey Milliliter
. - 2/ Hours after
Individyal delta-9-THC ~ THC-COQH _Accident

Engineer-serum <5 42 5.0
Engineer-urine 67, 72

5.0
Brakeman-serum <5 13 3/ 8.5
Brakeman-urine 87, 144 = 8.5

1/ Delta-9-THC {delta-9-tetvahydrocannabinol) 1is believed to be
t?e rrimary psychoactive ingredient of the marijuana (cannabis)
plant.,
2/ THC-COOH (sometimes rendered as 9-carboxy-THC) is a major
nonpsychoactive metabolite of marijuana found in blood and urine,
CAMI reported two values on the urine marijuana carboxy
(COOH) metabolite concentration using two different
quantification technidues, The second values shown for THC-COOH
were determined with the addition of a deuterated standard to the
urine samptles.

Only marijuana was found in the CAMI analysis; tests for
the other drugs in the protocol were negative, CAMI reported
less than 5 ng/ml of delta-9-THC in the serum of both men.
According to the CAMI toxicologist, the tevel of delta-9-THC
beiow 5 ng/ml was not quantified, although 5 ng/ml was apparently
not the minimum level of sensitivity of the test.

After the Safety Board toxicologist reviewed the CAMI
toxicnlogy laboratory’s analysis of the samples and after
discussions among the Safety Board, the FRA, and CAMI, the Safety
Board requested that any unused portions of the samples be
shipped to the CHT for confirmation analysis. As a result, the
serum and blood from the brakeman and urine from the engineer
were shipped to the CHT. The CAMI toxicologist reported there
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was insufficient serum from the engineer for a confirmation
analysis. In addition, the Safety Board sent the vacuutainer
vial that contained the hospital’s diagnostic blood sample taken
from the Conrail engineer to the CHT for testing. CHT reported
that the three drops of blood in the vial were insufficient for
marijuana analysis.

The CHT reported the following results of its testing of
the specimens forwarded by CAMI:

Nanggrams pey Milliliter
Hours after
Individual delta-9-THC IHC-COOH _Accident

Engineer-serum No sample --- -
Engineer-urine 182

0
Brakeman-serum Negative* 23 5
Brakeman-urine 80 5

* The sensitivity 1imit of serum delta-9-THC by the technique
used by CHT 1is about 0.5 ng/ml.

In addition to cannabinoids, the CHT drug screen protocol
included ethanol, opiates, PCP, amphetamines, Dbarbiturates,
cocaine, tricyclic antidepressant, antihistamines, carbamates
sedative (meprobamate), and synthetic narcotics (meperidine or
Demerol). The Conrail engineer’s sample was found to be negative
for all of these. The Convail brakeman’s urine tested positive
for PCP; a gas chromatography/mass spectrometry (GC/MS)
verification and quantification showed 45 ng/ml of PCP in his
urine.

Inconsistencies in the CAMI test results and documentation
prompted an investigation of the CAMI toxicoiogy laboratory a
month after the Chase, Maryland, accident. Subsequently, the
inspector general of the DOT took over the investigation, the
laboratory was closed, the biochemist in charge of the laboratory
was relieved of his duties, and the FRA began using the CHT to
analyze test samples.

On May 26, 1987, tithe CAMI biochemist pleaded guilty to
Federal felony charges of providing false information to the FRA.
According to the FRA, the CAMI Tlaboratory had reportedly
falsified blood serum test vresults 1in some previous train
accident-related cases that occurred after the FRA test
regulations were implemented early in 1986. The 1laboratory
lacked the sophisticated 6C/MS equipment needed to make the tests
until Yate 1986, and no one in the taboratory had the expertise




to use the equipment when the Chase railroad accident tests were
performed, The Safety Board further learned that the GC/MS
equipment had not been calibrated for accuracy since December 5,
1986: moreover, it had been improperly calibrated at the time of
the testing and had not been recalibrated since. A deuterated
internal standard was not used in the sevum warijuana analysis,
nor were the serum THC data retained after the tests were made.

Following these developments, the CHT staff collected all
FRA sample containers at the CAMI laboratory, including the
original wurine and blood sample containers for the Conrail
engineer and brakeman. The engineer’s blood sample container
held a small amount of blood that was subsequently diluted,
analyzed, and found to contain 52 nanograms per milliliter of the
carboxylic acid metabolite {(THC-COOH) of marijuana. The diluted
blood sample was reported to contain less than the test detection
level of psychoactive delta-9-THC. However, due to the very
limited sample, the sensitivi’ to detect THC was reduced. The
urine sample of the engineer was found to contain 212 ng/mi of
the carboxy metabolite of marfjuana (see appendix K).

The specimens obtained for the Conrail brakeman wero also
reanalyzed. The results reported by CHT were 15 ng/ml of THC-
COOH in the bloud, 109 ng/ml of THC-CQOH in the urine, and 64
ng/ml of PCP in the urine {(see appendix K).

Survival Aspects

Antrak Train 94.--The forward cab in which the engineer was
riding was crushed in the collision. Only the rear cab of the
lTead locomotive of train 94 was not demolished.

The unoccupied first car of the train was crushed. The car
bodies of the second and third cars were severely crushed and
deformed. The second car was on its side, and the third car was
leaning. A1l of the fatally injured and most of the seriously
injured passengers were in these two cars. Many passengers were
pinned or otherwise trapped between dislodged seats, luggage, and
structural members of the cars, yet some occupants were able to
free themselves and leave the cars before rescuers arrived at the
scene.

The rearmost nine cars were nolt heavily damaged. Al1l
remained upright with car bodies intact. Five of these cars were
Jackknifed, but ne car was bypassedi and no car was struck in the
side. The other four cars remained in line with the track. Most
of the passengers in the rear nine cars were able to evacuate the
train virtually without assistance. The four Amtrak trainmen and
the service personnel, who had received training in evacuation
procedures, assisted the passengers in the other cars.
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When the trains collided, the conductor was passing between
the vestibules of the third and fourth cars. Unable to hold on,
he was thrown forward and out between the cars as they separated
and landed un the ground under the fourth car. The conductor was
able to crawl out from under the car and, despite multiple head
and ear lacerations, he assisted passengers in the sixth and
seventh cars.

The three assistant conductors were collecting tickets in
the fourth, eighth, and ninth cars when the collision occcurred.
A1l were catapulted forward along the aisles and ultimately fell
to the floor, yet all escaped serious injury and were able to
assist the passengers. The forward assistant conductor stated he
wias struck and knocked down by falling luggage in the 7ourth car.
Nevertheless, he helped evacuate the 80 passengers in the fourth
car through the emergency windows after finding the siiding side
doors jammed because of damage to the car ends. This assistant
conductor repeated the procedure in the fifth car that also had
jammed side doors. Afterward, he assisted the conductor in
evacuating the sixth car,

Another assistant conductor evacuated the seventh and
eighth cars; both cars were fully occupied. The evacuation from
these cars was mostly through the side doors which the trainman
was able to open. The flagman opened the side doors in the 10th
and 11th cars. Most of the persons in the rear four cars left

the train through them.

fhe train crewmembers related that most of the passengers
remained calm and there was T1ittle panic, although the aisles of
most of the coaches were blocked by fallen luggage. In the food
service cars, unsecured microwave and convection ovens and other
articles in the pantry sections were thrown to the “ .. * and
blocked movement through the cars (see figure 15).

Passengers throughout the train reported that they hau been
struck by fallen Tuygage. Others stated they were injured when
thrown into sheet metal seatbacks exposed by dislodged cushions
(see figures 16 and 17). A number of seats had been dislodged
altogether in the seventh car (see figure 18), Postaccident
inspections revealed that the emergency windows in the 11th car,
a rebuilt Heritage-class coach, could not be pulied inward as
designed because the inside framing around them was too wide. Of
the 45 passengers who were interviewed or who vresponded to
questionnaires, 20 reproted they were struck by luggage falling
from overhead vracks; additionally, 8 of the 45 passengers
reported they had difficulty in evacuating becuase of fallen
luggage in the aisles.
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Figure 15. Microwave oven and other pantry material

blocking the aisle of the rear car of train 94, the food service
car,

Figure 16. Edges of sheetmetal seatback frames enposed by
displacement of the cushions.
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Figure 17. Missing seatback cushions and exposed sheetmetal
seatbac) frames in a coach.

Figure 18. Seats separated from pedestals in the seventh car of
train 94,
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Conrail Train ENS-121.--The rear two Jocomotive units of
train ENS-121 absorbed much of the impact energy, and damage to
the lead unit was minimal. Nevertheless, the lead Tlocomotive
unit was driven forward about 900 feet. The brakeman said he
alighted from the unit and was able to flee from the tracks
before the collision, The engineer said that he stayed on the
lead unit until after the collision. One eyewitness said that
he saw a man dressed similar to the engineer alight and run clear
of the tracks before the collision. Another eyewitness said he
saw two men on the ground at the south end of the locomotive
before the collision. In any event, the engineer escaped without
serious injury.

Emergency Response

Chase, Maryland, is located in the extreme eastern part of
Baltimore County on an isolated peninsula bounded on the north by
the Bird and Gunpowder Rivers, on the east by the Chesapeake Bay,
and on the south by the Middie River. (See figure 18.) It is
made up entirely of residential neighborhoods separated by
undeveloped woodlots and marshes. The total population of the
area is about 7,000,

Access to the area is limited to two paved two-lane roads.
The principa! road is Eastern Avenue that closely paraliels the
NEC line to the east and runs southwest to Martin State Airport,
the Baltimore beltway, and downtown Baltimore. The second access
route 1s Ebenezer Road, & narr w and winding two-lane 'road
intersecting with Eastern Avenue about 1 mile south of the
accident site and extending west to U.S. Route 40, The lTatter is
a major four-lane trunk highway that also parallels the corridor
line and extends into downtown Baltimore. Harewood Road runs
along the west side of the corridor from Ebeneczer Road to the
accident site. The distance from the accident site to U.S. 40
via either Eastern Avenue or Harewood Road and Ebenezer Road is
about 5 miles.

There are continuous rows of houses along both sides of
Fastern Avenue from the accident site south, but there are only a
few houses along Harewcod Road. The area immediately west of the
accident site is a wooded marsh. Behind the residences east of
the tracks is a wooded park. Farther east is Oliver Park
elementary school, and there are two community center buildings
in the immediate area. The park was used as a primary triage
area for injured passengers; the buildings ultimately served as
shelters for uninjured passengers from train 94. :

The nearest fire station was the No. 54 Chase station
located on Eastern Avenue 1.4 miles south of the accident sita,
The Chase station was equipped with an engine, a four-wheel drive
brush truck and a medic unit/ambulance. At the time of the
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asccident, the engine was manned by two officers, a driver-
firefighter, and a firefighter. The medic unit crew consisted of
a paramedic-cardiac rescue technician and a driver-emergency
medical technictian, The Chase station was aboui 3 years old and
had four large drive-through bays. It was staffed entirely with
full-time career personnel. Two years before the accident, some
of the station personnel had received Amtrak training in dealing
with theiy train equipment in an emergency.

According to the fire department, the county’s emergency
force training had concentrated on freight train derailments
involving the release of hazardous materials. In 1983, the
National Safety Council had nrovided the fire department with
anough copies of Amtrak's booklet, “Emergency Evacuation
Procedures,"” for one to be placed in each fire station. Although
this booklet contained diagrams of Amtrak’s cars, there were no
skoletal diagrams for determining where jacks, cribbing, and air
bags could be used to stabilize the ca~s. In any ev2int, no one
2t the accident scene on January 4 had one of the booklets.

Farther south on Eastern Avenue were the Chase elementary
school and the Maryland Afir National Guard facility at Martin
State Afrport, 3 and 4.8 miles from the accident site,
respectively. (See figure 19.) The nearest hospital, Franklin
Square, was about 8 miles southwest of the accident site by

either the Eastern Avenue or the Fbenezer Road-Route 40 routes.
The accident occurred on a Sunday afternoon, and most people
1{ving in the area were at home, the schools were unoccupied, and
the Air National Guard was in an on-duty status. Several large
Huey helicopters assigned to the Martin State base were engaged
in an exercise on the north side of the Bird River about 2 miles
north of the accident site.

At the time of the accident, Baltimore County had 32 career
and 31 volunteer fire companies, 16 career and 17 volunteer medic
units, 6§ heavy rescue/floodlight units, and numerous auxiliary
units to serve the county’s 610 square miles and 675,000
residents. A1l were mobilized after the accident; 34 fire
companies, 6 heavy rescue units, 34 auxiliary unpits, and 13 medic
units were dispatched to the s¢ite. Under mutual aid agreements,
4 fire companies, 3 rescue units, 18 medic units, and 3 auxiliary
units were dispatched from Baltimore City and adjoining counties,.
T"wo aircraft crash trucks were sent to the site by the Air
National Guard. In addition to the 31 madic units, 14 private
ambulances responded to the emergency. Four Air National Guard
Huey helicoptevs and five Maryland State Police helicopters were
used in the response,
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An area disaster plan had been implemented in 1984; this
plan was formulated largely on the experience of Washington,
D.C.-area emergency forces in dealing with the crash of an Air
Florida airplane and a subway accident on January 3, 1982. The
Baltimore County forces participated in annual simulated disaster
drills, most recently on June 8, 1986.

According to the report of the Baltimore County Fire
Department, the county’s emergency communications center received
two emergency calls reporting a "bhig explosion on Eastern Avenue"
at 1:29:47 p.m. and 1:29:49 p.m. On the basic of these calls,
the Chase station units, three additional engine companies, a
ladder truck, two heavy rescue trucks, a three-piece hazardous
materials unit, a battalion chief, and a paramedic field
supervisor were dispatched to the scene at 1:31:46 p.m. The
Chase units arrived at the scere at 1:37 p.m., but while en
route, the medic unit made a "heavy smoke showing" report at 1:36
p.m. and requested that four additional medic units be
dispatched. At this time the paramedic field supervisor, while
en route to the accident site, upgraded the raquest to eight
medic units. This initiated the "major medical command mode"
portion of the fire department’s emergency plan, mobilizing the
remaining medic companies in the county. Four additional fire
companies, an air unit, and a mobile command post were dispatched
at 1:42 to the Harewood Road area on the west side of the tracks.
Also at 1:42 a battalion chief arrived and took overall command
at the site. At 1:49, the "major command mode" of the fire
department’s emergency plan was implemented mobilizing all
remaining county volunteer units.

When the first emergency response units arrived, they found
diesel fuel burning along the right-of-way east of the tracks, as
well as under the trailing Amtrak Jlocomotive and the three
forward passenger cars. There was adequate water available from
nearby hydrants, but it was ultimately necessary to send for
additional foam from the Chase station. The firefighters had to
take great care in putting out the fires in the wreckage to
prevent scalding or drowning the passengers trapped or injured
in the cars, particularly the crushed food service car that the
firefighters assumed to be occupied. Considerable time passed
before Lhe firefighters were told that no one had been riding in
the food service car. Emergency rescue personnel also decided
to stabilize the second and third cars with jacks and air bags
pefore extricating passengers trappad in the cars. The
firefighters were hampered in their rescue efforts because they
had no skeletal diagrams of the cars and were unsure where
supports should be placed.

Many nearby residents jmmediately responded by assisting
passengers in evacuating the train, by providing them with
blankets, and by .-king them into their homes. Medic units set
up primary triage sites in the small park east of the tracks and
on the Harewood Road side. As fast as the less-seriously injured
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persons could be examined and tagged, they were shuttled to the
Chase station where the equipment bays were used as a secondary
triage and treatment center. Uninjured passengars were taken to
a shelter at the community center buildings and the Oliver Park
school., Many passengers wandered off and could not be accounted
for. Some passengers reportedly walked south on the tracks and
boarded train 112 before it was pulled back to Baltimore.

Initialiy, the 10 Air National Guard and State Police
helicopters evacuated the seriously injured from the Chase
station parking lot. Because of growing congestion at the fire
station and on Eastern Avenue, the air operations were shifted to
the OYiver Park school which was much closer to the accident
site. In all, the helicopters made 17 flights transporting 28
injuraed persons to the 6 area hospitals that could accommodate
the aircraft. They were also used to bring in personnel and
medical supplies, including plasma, and to make traffic surveys
and searches for passengers thought to have wandered into nearby
wooded l1ots and marshes,

An additional 156 persons were transported by ambulances
and private vehicles to 11 hospitals located 8 to 35 miles from
the accident site. According to the fire department report, the
existing county communications system was "insufficiently
flexible" for adequate communications between the accident site
and the hospitals which resulted in the hospitals’ receiving

"insufficient status information on incoming patients.”

Around 4:;00 p.m., after the fires were out and the second
and third cars had been stabilized against movement, rescue teams
succeeded¢ in removing the injured but untrapped passengers from
those cars. According to the fire department report, there were
still eicht known surviving passengers trapped in the cars; the
work of extricating them proved to be exceedingly slow and
difficult.

The saws and Hurst "jaws of life" tools used by the rescue
units were relatively ineffective against the heavy-gauge
stainless steel of the car bodies. The saws would not cut
through tha steel; even cutting torches were not effective. The
tips and hydraulic seals of the Hurst tools broke and ruptured.
The manufacturer sent technicians and parts from Pennsylvania,
but they were not able to arrive until late in the evening.

While rescue teams toiled, medical technicians said they
did all they could to <care for and comfort the trapped
passengers. One passenger in the second car was trappad from the
waist down, but was upright and easily accessible. At 7:45 p.m.,
paramedics were about to administer an intravenous line to him
when the cars shifted slightly and all personnel were ordered to
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clear the wreckage until the cars could be restabilized. The
passenger was clearly upset over being left alone, and although
paramedics later succeeded in administering the IV line, the man
died. According to the fire department report, a "mood of
disappointment and frustration overtook the rescue personnel as a
result."” The last surviving passenger was removed from the cars
3} 51:45 p.m., and was flown to a hospital where she subsequently
ed.

Shortly after the accident, crowds of curious onlookers
gathered at the site and mingled with the passengers. These
crowds hampered and slowed the efforts of medic units and other
emergency personnel to identify, classify, mavrshal the
passengers, and direct them to triage sites, staging aveas, ov
shelters. The fire department vreport further asserted that
medical personnel at the triage sites had difficulty in
determining which were patients and bystanders.

The first county police vehicle reportedly arrived at the
accident site at 1:33 p.m,, and at least one Amtrak policeman,
who was aboard train 112, was on hand early. At 2:17 p.m., the
county police asked Maryland State Police to block the access
roads, but a request to block the outer perimeter, including the
intersection of Ebenezer Road and U.S. Route 40, was hot made
until 7:21 p.m,

Baltimore County police established an on-scene command

post at 2:50 p.m., and assumed overall command of the response;
subsequently the police devoted considerable resources to the
response. By the morning of January £, Amtrak had nearly 40
police officers at the site. But, referring to the critical
hours following the accident, the fire departmeni report stated:

Access to the incident by unauthorized personnel and
vehicies was not controlled. Police officers 1in some
cases were unwilling or unable to confront the
sitiyation and gain control of the unauthorized access
problem. Access roads on both sides of the incident
became needlessly blocked by private and emergency
vehicles [and made] it difficult for medic units to
access the roads.

Disposition of noninjured passengers was significantly
delayed. The police continued to attempt to identify all the
passengers whe had been on the train well into the evening, and
they did not release the passengers’ luggage and other personal
baggage until 10 p.m. By this time, many passengers had left the
area. At 8:45 p.m., 95 persons were transported from various
shelters to the Chase school after a downtown Baltimore hotel had
made 200 rooms available for out-of-town passengers. About 25
passengers were actually transported to the hotel; another 30 to
40 were picked up by friends and relatives. Ultimately, Amtrak
provided buses to accommodace more than 100 passengers who chose
to proceed to New York City rather than remain in Baltimore.




[ests and Research

On-Site Inspections and Tests.--About 10 p.m. on January 4,
a Safety Bnard investigator boarded the lead Conrail unit and
observed the throttle in the number 8 position, the reverser in
reverse, the locomotive brake fuily -applied, the automatic brake
valve in emergency, the dynamic brake in the "off" position, and
the battery knife switch open. On closing the battery switch,
the ‘"restricted" aspect of the cab signals was illuminated.
Subsequently, the 1investigator removed the cover of the cab
signal box and noted that the bulb for the "approach" aspect was
missing.

The day after the accident, various tests were performed on
the lead Conrail unit in the presence of the Safety Buvard’s
vehicle factors investigative group which included Safety Board
and FRA investigators as well as Amtrak and Conrail maintenance
of equipment officers. A test of +the airbrake system was
performed and no defects were found. It was noted that maximum
brake cylinder pressure was attained 8 seconds after the brakes
were applied in emergency and that sand was automatically
discharged against the rails for 30 seconds after the emergency
application was initiated.

A cab signal test was also performed after a bulb was
inserted in the "approach" aspect. All aspects illuminated as
required. During the test it was established that because the
whistle port was taped, the cab signal alerter whistle made no
audible sound that could be heard wnen the engine of an adjacent
unit was idling.

Sight apd Stopping Distance Tests.--On January 12, 1987,
sight and stopping distance tests were periformed appioaching
Gunpow interlocking from the south on track 1. Conrail B36-7
tocomotive units of the same class and with the same equipment
that made wup train ENS-121 were wused. The test train was
operated by a Conrail vroad foreman of engines; Safety Board
investigators and observers from Amtrak, Conrail, FRA, and other
parties to the Safety Board’s investigation were also aboard.
The Safety Board investigator observed that the road foreman of
engines was able to maintain the train’s speed at 60 mph without
difficulty.

Sight distance tests of signals 816-1 and IN were made
between 1 p.m. and 1:20 p.m. with an overcast sky. About 1:25
p.m. the sky cleared completely, and the tests were repeated in
bright suniight. 1t was observed that the signal aspects could
be seen in dull light at distances of 300 to 500 feet greater
than they could be seen in bright sunlight.
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An "approach" aspect displayed by signal 816-1, which s
approached through a left-hand curve, could be seen from the left
side of the locomotive cab .at a distance of 2,118 feet in bright
sunlight. The signal could not be seen from the right side of
the cab until the locomotive was 1,278 feet from the signal
hecause of the obstruction of the overhead catenary wire in the
curve, In bright suntight, a "stop" aspect displayed by signal
IN could be seen from both sides of the cab at a point 5,181 feet
to the south. The location was in the exit spiral of a left-hand
curve at the Ebenezer Road overpass. South of that point, the
view was obscured by the west abutment of the overpass,

Three stopping distance tests were performed--the first two
by applying the independent or locomotive airbrake when signal 1N
could first be seen. 1In the first test, braking was initiated
from 60 mph using 66 psi of brake cylinder pressure reduced to 55
psi. This action stopped the train in 2,100 feet leaving 3,081
feet to signal 1IN and 3,430 feet to switch 12. In the second
test, braking was initiated from &2 mph using the same brake
cylinder pressute values as in the first test. This action
stopped the train in 2,395 feet leaving 2,786 feel tlo signal 1N
and 3,135 feet to switch 12.

In the third test, independent braking was begun at cab
signal code change point C$S 806, 4,450 feet south of signal 1IN at
a speed of 65 mph. Brake cylinder pressure was maintained at 50
pounds psi. The train stopped in 2,502 feet, leaving 1,948 feet
to signal 1IN and 2,248 feet to switch 12,

A1l of the stopping tests were performed on a clear and dry
day and were witnessed by the parties who witnessed the sight
distance tests. The speeds were established with a radar speed
gun situated at lineside locations. The radar equipment was
calibrated before the tests, Emergency braking was not used nor
was sand applied to the rails before or during the tests.

Signal Tests.--The signal system was of "fail-safe” design
that was substantially moedified - during 1985. In-depth
modification of reliability tests were performed following these
changes and no fault was found in the system. Amtrak records
indicate that no report of signal malfunction was made between
the time of testing and the accident. |

Amtrak signal engineers and FRA signal inspectors performed
complete tests of the signal system at Gunpow interlocking from
January 4 to 7, 1987, These tests were observed by a Safety
Board investigator.

Inspection of the aspect lights in ¢ignals 816-1, 8l6-2,
IN, and 2N determined that none of the bulbs were missing or
inoperative., Meggering tests (measurement of insulation
resistance to ground and other wires) were performed on the
following elements of the system:
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the Tighting cable at signal 816;

the signal cabtes from the central instrument house
to the northbound distant and home signals;

the track wiring at signal 816, code change
10§ation CS 806, an the northbound home signals;
an

the relays at the central instrument house, signal
816, code «change locatton CS 806, and the
northbeund home signals for train movements on
tracks 1 and 2.

In addition, <c¢ircuit breakdown tests were performed on
signal 816, code change location CS 806, ihe home signals, and
the central instrument house; in each instance the tests wers
performed on both tracks 1 and 2. Track circuits on tracks 1 and
2 were checked for code rates, current adjustment, and for track
circuit interference at all three signal locations. None of the
tests revealed any defects; the signal systems for tracks 1 and 2
were within design specifications. It was further establishea
that with the interlocking arranged for through northbound train
movement on track 2, the track circuiti code generated would have
resulted 1in the display of the proper wayside and cab signal
aspects.

After switch 12 was restored to service on January 9, 1987,
Amtrak and FRA personnel checked the complete route locking,
indicator locking, and time locking with aspects and code rates
from signals 1IN and 2N te their respective distant signals and
code change location CS 806. During these tests the signal
system functioned as designed. In addition, investigators were
unsuccessful in their attempts to recreate the combination of
signal aspects that the engineer of train ENS-121 said he had
observed.

Gunpow Signal Event Recorder.--Following the accident, the
computerized event recorder in the central instrument house at
Gunpow was shunt checked for relay position and current changes
that were recorded before the accident. The following events were
determined to have been recorded:

Event

Last route setting by Edgewood operator

from track 1 to track 2 10:34:04.8
Last change of signal IN aspect 10:37:14.5
lLast change of signal 2N aspect before

accident 12:44:28.8
Edgewood operator set route for train

94 and requested that signal 2N be

displayed 1:29:44.0

* The indicated times were estimated to be about 4 minutes faster
than standard time, but the Tapsed times between the events were
established to be precise.




Event Time*

Signal 2N displayed "clear” aspect 1:29:45,
Conrail ENS-121 on approach to

signal 816-1 1:30:31.
Train 94 on approach to automatic

signal 836-2 (20,830 feet south of

home signal 2ZN) 1:31:45,
Train EN$-121 entered 2T track circuit

at signal 1IN 1:33:24.
Signal 2N displayed "stop" aspect: 1:33:26.
Train ENS-121 reversed position to

switch 12 from normal and entered ivack 2 1:33:31.
Interlocking track circuits indicated

as occupied as a result of loss Hz

signal power 1:33:47.

* The indicated times were estimated to be about 4 minutes faster
than standard time, but the elapsed times between the evenls were
established to be precise.

Using the loss of 100 Hz power event as a reference, train
ENS-121 passed under home signal IN and then reversed the
position of Mo. 12 switch 20.8 and 15.9 seconds, respectively,

before the accident. Tests conducted following the accident
astablished that it took 1.9 seconds for the relay to pick up and
4.7 seconds for clearing sigrnal 1IN when a train entered the track
2T circuit. On this basis, it was established that train ENS-121
was moving at 30.1 mph when it passed under signal IN.

Locomotive Speed Indicators and Recorders.--Following tha
accident, the speed recorders and their tapes were recovered from
the Amtrak locomotives and the speed 1indicators and event
recorder data packs were recovered from the Conrail locomotive
units. The speed indicators in the lead end of the lead Aamtrak
locomotive were not located after the accident.

Calibration of the speed indicater removed from the cab of
the lead Conrail unit indicated speed at slightly Jess than
actual speed. The deviation was 1/2 mph under actual speed at
10, 40, 50, and 70 mph; it was 1 mph under at 20, 30, and 60 mph.

The data packs from the Pulse event recorders abeoard the
Conrail locomotive urits were taken to the manufacturer’s plant
for playback/readout on strip charts. Calibration for accuracy
of the speed data was performed during the playback procedure on
the basis of pertinent wheel measurements. Data generated on the
strip charts were digitized and recorded using the Safety PRoard’s
optical reading station. The Safetly Board’s computer facilities’
ggye then used to plot these data in graphic form (see figure
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The data from the lead unit’s recorder indicated that 15
minutes 15 seconds passed between the time train ENS-121 left the
vicinity of Bay View yard office and the time it stopped at
Gunpow. The times 1:15:15 and 1:30:30 were used as reference
points fecr the start and stop times. At 1:17:15, 2 minutes after
the start, the throttle was opened to the eighth or full throttile
position; at the time, the train was moving at about 15.5 mph.
At 1:18:20 and £” mph, the throttle was reduced from the eighth
to the fifth position, and 10 seconds later, at 57 mph, the
throttle  was reduced to idle. Acceleration ceased and
deceleration began at about 60 mph; at about 56 mph, the throttle
was opened to the second position.

Thereafter, speed was maintained between 56 and 65 mph in 4
cycles or swings with the first two considerably wider than the
tast two. On the upside of the swings, the throttle was vreduced
from the second to first position; on the downside, it was opened
te the second position. On the last upswing, with the throttle
advanced to the second position, speed increased from about 61 to
64 mph when emergency braking was initiated from the automatic
brake valve.

In the 55- to 65-mph range, the speeds shown for the middle
and t>»ailing units were slower than those recorded for the lead
unit--about 1 mph in the case of the middle unit and 4 mph for
the trailing unit. 26/ Speed data during deceleration following

the emergency application were continuously recorded on the lead
and trailing wunits. On the middle wunit, the deceleration
sequence was recorded only between 15 and 0 mph. 27/

According to the printout of the lead unit’s data pack, the
stop was achieved 48 seconds after the brakes were applied in
emergency. While the train was still moving at 2 mph, the brakes
were released; this brake release was indicated as occurring 42
seconds after the brakes had been applied. The printout further
indicated that the locomotive brake was applied 38 seconds after
the emergency application had been released. The printouts for
the other two units, however, indicated that the locomotive brake
was applied continuously from the time the emergency application
was made.

26/ The discrepancy 1in recorded speeds was attributed to
incorrect wheel measurements for the trailing unit.

27/ Neither the indicator nor the recorder rveceive a speed
signal when the axle that generates the signal is not turning.
When the locomotive unit is moving and no speed signal is being
generated, the wheels of the axle are sliding on the rails.
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The event recorders yielded data that indicated when and
where the crewmembers of train ENS-121 moved the locomotive uuits
before their departure from Bay View. After the brakes were
released about 12:45 p.m., the units remained stationary for 7
1/2 minutes. By 12:55 p.m., the units had been moved to the yard

standing for about 7 minutes.
+» the units were moved from the yard office
rack on the track where they were
stationary for 3 1/2 minutes. From 1:09 p.m. to 1:15 p.m., the
train moved from the test rack to the Amtrak connection and
waited for a permissive signal to enter the Amtrak line.

The units of train ENS-121 were not moved during the time
they were at the test rack. In addition, the printouts yielded
ne brake application data that would indicate that the required
standing load test of the locomotive brake, predeparture
initial terminal airbrake test, or g3 running application and
release airbrake test were performed after the crewmembers took
charge of the traipn.

Following the accident, the event recorder on the 1lead
Conrail wunit rvemained in operation until 2:03 p.m., when 1its
battery power source was cut off. Three minutes earlier, the
automatic brake valve of the locomotive had been changed from
release to full-service position, the reverser Hhad been placed
in reverse position, and the unit’s engine was shut dnwn,

A furloughed Conrail engineer who lived close to  the
accident site subsequently testified that he boarded the Jead
unit shortly after the accident, According to the furloughed
engineer, he shut the engine down, turned off the panel switches,
and applied the handbrake. He said he noticed that the reverser
was in reverse, but insisted he did not put it in that position.
An off-duty Conrail conductor, who also lived nearby, stated that
he boarded the lead Conrail unit and pulled the battery switches,
At the time, he said, the engine was already shut down.

The Aeroquip/Barco speed recorders were removed from the
Tocomotive units after accident,

damaged and had to be repaired before t
On  January 18, 1987, calibration tes »  performed at
Amtrak’s Wilmington, Delaware, shop. These tests weve observed
by representatives of Amtrak, the FRA, and the manufacturer. No
tests were made below 40 mph, and speeds were not measured in
consecutive increments to determine constancy of digression from
actual speed. Following the tests, Amtrak reported that both
recorders recorded speed approximately 5 mph faster than actual
speed at Tevels abogve 100 mph. Precise calibration was not
possible because of damage to the recorders,
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The tapes removed from the recorders of train 94 indicated
that the train was traveling 123 to 125 mph between the stops
made at New Carrollton and Baltimore. The tapes indicated that
the train accelerated to 120 mph after leaving Baltimore,
decelerated to 110 to 112 mph, and then reaccelerated to a
maximum of 128 mph approaching Gunpow. Both tapes showed speed
as being 125 mph when braking was initiated and about 107 mph
when the trains coliided.

Computer Simylations.--Following the accident, Conrail made
a Train Operations Simulator (T0S) simulation that indicated
train EN5-121, traveling 64 mph, would be stopped 1in 40 seconds
andb23054 feoet with an emergency application of the automatic
atrbrave.

On March 13, 1987, at the ‘request of Safety Board
investigators, a TO0S simulation was made for stopping distances
of train 94 at Conrail’s Philadelphia headquarters. This
simulation revealed that traveling 105 mph, the train would be
stonped in 5,100 feet with a f411-service brake application and
3,448 feet with an ewergency brake application. At a speed of
122 mph, the stoppirg distances were 6,470 feet for a full-
service brake applicaticn and 4,382 feet for an emergency bvrake
application.,

Radio Tests.--At the time the on-site airbrake and cab
signal tests were made, the console radio on the lead Conrail
locomotive unit was also subjected to a transmission test. A
transmission from the radio was audible on a Conrail unit about
50 yards away, but the communication was described as weak and
broken by static. At the time, it was 2150 noted that the wires
used to connect the radio to the console were short, making it
difficult to disconnect or connect the helical multiprong plugs
of the wires.

On January 11, 1987, the radio was tested by Conrail at its
Enola, Pennsylvania, facility with an FRA electronics engineer
present. The tests indicated that the cab roof antenna and the
antenna cable were properly installed and in working order. A
transmission made from the radio over a distance of 28 miles was
"1oud and clear." Bench testing at this time established that
one of the radio’s power cables was loosely twist-spliced and the
splice was not taped. It was also reported that during a
vibration test, "the radio failed due to a fatigued metal spring
on a fusehoider." Records were produced to show that the radio
had been last checked at the Enola radio shop on December 22,
1986.

on January 7, 1987, a test was performed on the portable
radio used by the crew of train ENS-121. This test established
that the radio’s battery was fully charged; no defects were
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found in the radio or the battery. At the time the tests were
made, it transmitted properly over a short distance. As far as
the Safety Board was able to determine, no tests were performed
to establish the maximum transmitting range of the radio.

Other Tests and Research.--0On January 5, 1987, Conrail
reported that it tested the cab signal test rack at Bay View Yard
using a cab signal-equipped Conrail locomotive. All meter
readings were within limits, the cab signals of the locomotive
functioned property, and no defacts were found 1in the test
equipment.

fallowing the accident, the cab signal whistle fram the
lead Conrail unit and the tape used to mute it were examined by
the Federal Bureau of Investigation (FBI) at the Safety Board’s
request. No Tatent fingerprints were found on the tape. The FBI
estimated that the tape had been applied to the whistle for "soma
time" but was unable to determine the age of the tape.

Othe io

Before Worid War II, all track now operated by Amtrak as a
part of the Washington-New York section of the NEC was equipped
with the track circuitry needed for ACS and ATC, and by the time
Amtrak took over the operation of the corridor, all locomotives
ocperating on the corridor between Washington and New York were
equipped with ACS and ATC. For more details on the history of
safety backup devices on the NEC, see appendix L.

In 1978, as a result of a collision between a Conrail
commuter train and an Amtrak passenger train at Seabrook,
Maryland, 28/ the Safety Board issued Safety Recommendation
R-78-39 to Amtrak that required all trains that operate on the
NEC be equipped with an ATC device. However, by 1981 Conrail had
retired all of its ATC-equipped £-44 and GG-1 electric locmotives
and vreplaced them with diesel-electric locomotives that were
equipped with ACS but not ATC or ATS.

According to the FRA, Conrail was free to replace the ATC-
equipped electric Jlocomotives it used on the corridor with
nonequipped diesel-electric locomotives at any time, because
neither the Interstate Commerce Commission or the FRA had
mandated automatic backup systems on the corridor and there was
no Federal regulation requiring ATS or ATC where an ACS system
was used. Moreover, the FRA could require such backup systems
where it found that to do so was in the public interest;
promulgate rules, standards, and instructions for the
installation, inspection, and maintenance of such systems; and
inspect and test such systems,

28/ Railroad Accident Report--"Rear E£nd Collision of Conrail
Commuter Tain No. 400 and Amtrak Passenger Train No. 60, Seabrook
Maryland, June 9, 1978" (NTSB/RAR-79/03}.
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At the time Conrail replaced its ATC-equipped locomotives
with non-ATC-equipped locomotives and at the time of the
accident, FRA regulation 49 CFR 236.566 was in force and stated:

The locomotive from which brakes 4are controlled, or
each train operating in automatic train stop, train
control, or cab signal tervitory shall be equipped with
apparatus responsive to the roadway equipment installe”
on all or any part of the route traversed, and such
apparatus shall be in operative condition. 29/

In 1979, Amtrak submitted its proposal BS-Ap-No. 1588 to
the FRA for future high-speed operations on the corridor. The
proposal included a provision that all trains operating on the
corridor would have to be ATC-equipped, except those "for which
specific relief had been granted." The FRA approved this
pr¢ osal in December 1980, with the condition that relief from 49
CFR ?36.566 would be cancelled. 30/ The approval also noted that
the regulation prohibited the use of nonequipped locomotives,

On January 15, 1987, the Safety Board issued Safety
Recommendations R-87-1 through -3 to Amtrak as a result of the
Safety Board’s preliminary investigation of the Chase, Maryland,
accident.

R-87-1

Immediately initiate a program which will assure that
all locomotives operating on the high speed passenger
train trackage of the Northeast Corridor are equipped
with a device which will control the train
automatically as required by the signal if the engineer
fails to do so.

29/ During its investigation, Safety Board investigators asked
FRA officials to provide an FRA interpretation of whether 49 CFR
236.566 permitted Amtrak to allow Conrail to replace its ATC.
equipped locomotives with non-ATC-equipped locomotives. Although
the FRA officials stated they would do so, the Safely Board has
not received this interpretation to date.

30/ The ATS, ATC, and ACS systems referved to in the regulation
all functioned with the track circuitry that was in place on the
corridor. It is unclear whether the FRA interpreted the
regulation as requiring locomotives to be equipped with gither
the ATS oy ATC automeiic backup devices,
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In its response of April 7, 1987, Amtrak indicated that it
agreed with the intent of the Safety Board’s recommendation ang
had taken action to install a system on all iis work equipment
that had not been so equipped, and it had initiated negotiations
with the commuter and freight railrcads concerning the
instaltlation of this equipment and the timetable for completing
this 4nstallation. Amtrak further stated, however, that it
believed that this installation could only be accompiished in a
reasonable time if required by law or FRA regulatiocns. While the
Safety Board stated in its letter of October 13, 1987, to Amtrak,
that it was classifying Safety Recommendation R-87-1 "Open--
Acceptable Action," it pointed out that the lack of a final ¥RA
rule should not hamper implementation of the project.

On December 10, 1987, Amtrak vresponded tc the Safety
Board’s letter of October 13, 1987, stating that ATC equipment
for Amtrak’s non-AiC-equipped locomotives was being received and
instalied. Amtrak also stated that funds had been appropriated
by SEPTA and NJDOT to purchase ATC equipwment and that Conrail was
testing equipment, with the D&H and the Providence and Worcestev
awaiting the outcome of the Conrail tesis before ordering
equipment. However, Amtrak further stated that it is up tu the
FRA to vequire freight and comwmuter trains using the section of
track between Philadelphia and Harrisburg to be equipped with
ATC. FRA's proposed amendment to the final ruie addresses not
only this section of track, but also all connecting 1ines.

The Safety Board also recommended that Amtrak:
R-87-2

Pending the instaliation of the automatic train control
devices or an equivaient vpositive control system on
the high speed passenger train trackage of the
Northeast Corridor, require that the operators of
locomotives and trains not equipped with such devices
to stop before entry onto the high speed tracks
regardliess of signal aspect, and to request and veceive
permission before proceeding.

Amtrak indicated in its response of April 7, 1987, that
implementation of this recommendation would be neither effective
nor practical. Amtrak did indicate, hawever, that it had taken
some interim measures pending installation of the ATC system
including a procedure that limits all freight traffic (including
fight engines) to 30 mph between 6 a.m. and 10 p.m., and bulletin
order instructions regarding maximum speeds depending on the
functiening of speed control and train stop ecquipment on
locrmotives. In its October 13, 1987, response to Amirak, the
Safety Board stated that 1t was not convinced these interin
measures would provide the requisite protection since engineers
who would disregard vrestrictive sigrals would be likely to
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disregard speed 1limitations as well. Pending a mere adequate
respaonse, the Safety Board classified Safety Racommendation
R-87-2 "Open--Unacceptable Action.”

In its letter of December 10, 1987, Amtrak restated its

i 11 non-ATC-equipped locomotives te stop

receive permission before entering the high-speed track was

not effective and couid be a detriment to safety because

requiring a train to stop 1f the tracks were clear could cause
trains to part, ladings to shift, or derailments.

During the Safety Board’s public hearing, Conrail’s seniur
vice president of operations testified that Conrail was
considering retrofitting its locomotive units with some form of
ATS or ATC and was studying the various types of safety backup
devices used around %he world. He also stated that Conrail was
also considering veplacing the air-operated ACS alzrter whistle
with an electronic "warbling" device that was less irritating and
could not be nullified. After the public heavring, Conrail
provided the Safety Board with formal! proposed findings and
safety recommendations which included the proposed retrofitting
of its locomotive wunits with ATS and the electronic alerting
device to be started on July 1, 1987, with 809 units scheduled
for modification in 1987 and the remaining units to be modified
Ly mid-1988. According to the report, Conrai)l had also
contracted with iwo companies to furnish eight prototype ATC

designs by O-tober 15, 1987; both suppliers had furnished
prototypes that were in test service by that date. Ultimately,
Conrai) intended to install one form of ATC or the other on about
106 locumotive units which were to be used exclusively in its
Corridor freight operations.

As of December 8, 1987, Conrail reported that 1t had
installed ATS and the electronic alerters on 841 of the 1,583
road locomotive units it had in service and was continuing the
retrofit program at the rate of about 6 units per day.

On May 20, 1987, the 00T proposed that all trains operating
on the NEC between Washingior and Boston be fitted with ATC. The
necessary ATC receiver apparalus for locomotives and
selfpropelled cars was to be ordered by the carriers by January
15, 1988, and the installation was to be compieted by January 1,
1990. The proposal was adopted under FRA Order Docket 87-2,
Notice Noc. ¢, on November 19, 1987,

Another safety vecommendation issued to Amtrak recommended
that:




R-87-3

Require all Yocomotives allowed .to enter and operate or
the high speed passenger train trackage of the
Northeast Corridor to be equipped with an operable

radio capable of train-to-train and train-to-fixed
station communications,.

Amirak indicated in its response of April 7, 1987, that it had no
objection te the intent of the recommendation and that its own
equipment has been in compliance as a result of a previous Safety
Board recommendation. By bulletin order, Amtrak issued
instructions requiring that all trains entering Amtrak territory
be equipped with an operable radio. The Safety Board, in its
October 13, 1987, response, indicated that the issuance of this
bulletin ovder was in line with the intent of the recommendation.
The Satety Board further requested it be informed if the goal of
train-to-train and train-to-fixed station communications hzs been
achieved and if Amtrak has verified that the railroads have
complied with the bulletin order. Pending a further response,
the Safety Board classified Safety Recommendation R-87-3 "QOpen--
Acceptable Action." In its December 10, 1987, Tletter, Amtrak
stated that its monitoring of the bulletin order indicoted that
the railroads were complying with the requirement,

ANALYSIS
Summary of the Accident

About 1:16 p.m., northbound Conrail train ENS-121 departed
Bay View Yard at Baltimore; almost simul!taneously, northbound
Amtrak train %4 departed Pennsylvania Stal’>n in Baltimore. At
this time, switch 12 at Gunpow interlocking was lined for normal
(straight through) movement for train traffic on track 2, on
which Amtrak train 94 was operating. Conrsil train ENS-121 was
operating on track 1. The signal system provided the primary
protection against collision; it was necessary for the Conrail
engineer to comply with signal aspects and stop his train short
of switch 12 at Gunpow to prevent the collision. If he failed to
de so, there was noe automatic “—ackup device that would have
stopped the train.

The 1investigation determined that the signal system was
working properly; therefore, after the Edgewoud operater’s
request at 1:23 p.m., the wayside signal aspects displayed for
train 94 approaching Gunpow on track 2 were "ciear" at both the
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distant (816-2} and home (2N) signal locations, and the wayside
signal aspects displayed for train ENS-121 on track 1 was
"approach” at distant signal 816-1 and "stop" at the home signal
IN.

The ACS in both trains should have displayed aspects
corresponding to those of the wayside signals, except that the
ACS in train ENS-121 would have displayed a mrestricting” aspect
rather than a "stop" aspect beg { int 4,450 feet south
of signal 1IN, Also, because a bulb may e been missing from
the ACS display on tratn ENS-121, wapproach” at
wayside signal B816-1 may not have displayed 1in the cab. The
engineer of train ENS-121 fajled to respond, as requived, to the
"approach” aspect of wayside signal 816-1 and responded too late
to the "stop' aspect of wayside signal 1N, The Safety Board
believes that the alerter whistle, which shiould have warned

engineer of train ENS-121 thal he was not complying with the more
restrictive aspects of the signal d t be heard by
the engineer because it was tapec. fNS-121 ran through
switch 12 onto track 2 causing the switch to realign for movement
from track 1 to track 2. When train ENS-121 entered switch 12,
the aspect of signal 2N for track 2 changed from "clear" 1O
vgtop." When the engineer of train 94 appavently recognized that
the aspect of signal 2N was vstop" and put his train into
emergency braking, the train, which was traveling between 120 and
ézs ﬁ?h' 31/ could not be stopped before colliding with train
NS-121.

The Conrail engineer stated under oath that wayside signal
g16-1 displayed an "approach 1imited" aspect. The Conrail
brakeman, also under cath, said that he was preparing his lunch
and did notl see wayside signal g16-1; he said that he saw an
"approach medium" aspect on the ACS. Both aspects would have
indicated that switch 12 at Gunpow was aligned for movement from
track 1 to track 2 (which was not the case). The "approach
medium" aspect would have limited the train to 30 mph through tne
switch and the vapproach 1imited" aspect would bave Timited the
train to 40 wmph through the switch. Because vapproach medium”
was the more restrictive aspect, the rules required that the
engineer comply with that aspect. The signal rules for both
aspects did not require that speed be reduced until the train
reached the switch. '

i AT e, w4
-

31/ The speed tapes indicated that braking was initiated at 125
mph; however, Amtrak vreported that the speed recorders were
recording speeds at 5 mph above the actual speed. Because of
damage to the speed recording devices, precise calibration was
not possible.
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The postaccident tests conducted on the distant and home
signals at Gunpow and analysis of the signhal event recorder data
for these signals indicated there were no malfunctions of these
signals. According to Amtrak there have been no reports of
"false clear" aspects displayed by these signals. Further,
investigators weve unable to replicate the combination of signal
aspects that the engineer of train [NS-121 told investigators he
had encountered., Based on this and the testimony of the Amtrak
safety supervisor {and four other witnesses) that the engineer
had told him at the scene of the accident that "he ran a couple
of signals," the Safety Board concludes that the wayside signals
at Gunpow were working properly at the time of the accident.
Therefore, a false "approach limited" aspect could not have been
displayed at wayside signal 816-i with switch 12 aligned for
through movement on track 2. The only aspesct that could have
been displayed when the block ahead was c¢lear was an "approach"
aspect. The ‘"approach"” aspect required the engineer of train
ENS-121, immediately on sighting the signal, to reduce speed to
30 wph, to pass the signal at a speed no greater than 30 mph and
to be prepared to stop at the next signal. The locomotive event
recorder data from train ENS-121 did not indicate that Dbraking
was fnitiated or that speed was reduced as the train passed
signal 816-1.

Postaccident tests demonstrated that even bright sunshine
would not have prevented the crewmembers from seeiny the "stop"
aspect displayed by wayside signal 1IN whan they werae still more
than 5,000 feet south of it. Postaccident testing determined
that the engineer should have been able to stop train ENS-121 in
much less than £,000 feel even without using emergency braking.
The Safety Bonard concludes that the crewmembers were not looking
ahead to see sigral 1N, although they were entering the section
of tangent track leading to the switch and should have been
alerted to this by %the Ebenezer Road overpass they had Jjust
passed under. This overpass was a dependable landmark by day or
night, and it should have provided the crewmembers an excellent
reference as to their location.

Beyond the cverpass, the ACS aspect should have changed tuo
"restricting” and should have caused the alerter whistle to sound
at code change location CS-806, 4,450 feet south of wayride
signal IN. The crewmembers could not have heard the alericr and
they apparently did not observe the restricting ACS aspaect that
required them to reduce speed to at least 20 mph. When the
engineer finally ohserved the "stop" aspect at signal IN and
placed the brakes in emergency, the train was traveling at 64
mph. The train could not be stopped before it passed the signal
IN and entered switch 12,

According to the data from the signal event recorder, train
94 reached wayside signal 836-2 about 101.6 seconds before home
signal 2N changed to "stop"” and about 122.4 seconds hefore the
collision occurred; signal 816-2 was 20,830 feet south of home
signal 2N at Gunpow.
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However, with train 94 continuing to travel at between 120
and 125 mph, 1t would have been less than 3,000 feet from the
turnout when the home signal changed to "stop." At this time,
the home signal would have been well within the engineer’s sigh.
distarce. Assuming the engineer could have detected, interpreted,
and reacted to the s‘gnal change in only 3 seconds, 32/ there
would be only about 2,500 feet remaining to switch 12. Even with
emergency braking this would have been more than 1,500 feet less
than the computed minimum stopping distance from 122 mph.

The Safety Board’s investigation of this accident focused
on a number of issues relatirg to the safety of train operations
on Amtral’s NEC. Anony these issues are:

1. the performance of the trains’ crewmembers,
including their predeparture tests and their
operation of the trains and the pussible impairment
from the use of drugs of the Conratl train crew;

the adequacy of the signal and safety backup
svstems;

Amtrvak’s dispatching and management concern with
on-time performance;

the compatibitity of freight trains with high-speed
passenger trains in a high-density train
environment;

the quality of Amtrak and Conrail supervisory
oversight of corridor operations;

the FRA's oversight of the corridor improvements,
the operating practices of Amtrak and Conrail, and
the implementation of the drug ana alcohol testing
rules and other safety regulations,

the adequacy of the emergency response; and

the crashworthiness of Amtrak’s passenger-car
interiors.,

32/ Response to a master caution light on a cockpit panel of
caution lights by pushing the master caution light hutton took
between 1 and 4 1/2 seconds with a meantime of 2.4 seconds., (Van
Cott, W. and Kinbade, R., "Human Engineevring Guide to Equipment
Design," Rcissued Edition; American Institute for Research,
Washington, D.C., 1972, P. 304.) The time to perceive danger and
react to it can take between 4 and 9 seconds Tor unimpaired
individuals. (Zeller, A. F., "Human Reaction Time," U.S.ALF.
Safety Journal, May 1983, p. 8 and 9.)




Predeparture Testing

The Conrail engincer and brakeman reported for duty at Bay
View Yard 1 hour before they departed with train ENS-121. Twice
they went to the yard office and had.face-to-face encounters with
the on-duty trainmacter. The *rainmaster said he observed
nothing out of the ordinary in their manner and appearance. Even
though the trainmasier knew the men and had received some
training in the detection of impaired persons, the Safety Board
believes that it would have been difficult for him to detect that
the crew had used marijuana because it does not produce the
outwardiy noticeable effects of some substances such as alcohol.

Although the crewmembers wen! to the trouble to remove a
radie from the trailing unit and install it on the 1lead unit,
they apparently had trouble reconnecting it. This radio unit had
apparently functioned properly when the units were used on a
tratn that had operatea from Chicago to Baltimore. The engineer
who operated the unit on the final leg the night before the
accident said he had no probiem with the radio. !t functioned
very weakly when tested after the accident at the 3ite.
Subsequent tests showed that one of the vadio’s power cables had
been poorly spliced. The crewmembers of train ENS-121 may not
have known how to vreconnect the radio or they may have had
difficulty reconnecting it because of “he short connecting wires
and had given up trying to veconnect it. As far uas could be
determined, the crewmembers made no effort to secure another
console radio unit or to seek help in connecting the radio they
had, Instead, they <checked out a portable radio with a
relatively short transmitting range.

The Safety Board was unable to establish with anv certainty
whether the ACS apparatus of the Conrail locomo:ives was tested
before 1t left Bay View. There was no maintenance of equipment
employee on duty when the locomotive arrived during th? previous
night, and the one such employee on duty during the moraing shift
was called away before he could inspect and test the lucomotive,
Under these «circumstances, the vrules vrequired that the
crewnenbers of truin ENS-121 perform the tests. The crewnembers
said they made the ACS test on both ends of the locomotive as
required, but evaluation of the 1locomotive event recorder
indicated that the locomotive had not been moved on 1Lh: test
circuit as was required to properly test both ends. Tlevefore,
the Safety Board does not believe the tust recuiremedts were
complied with as claimed. The event recordeyv also indicated that
the crew failed to pevform any of thz required predeparture brake
tests before departing from Bay View

It could not be determincd who applied the duct tape to the
alarter whistle or for how long the whistle had been muted.
Because 1t was necessary for the whistle to be heard above the
sound of the engine, 1ts lcud, shrill sound could. at times, be
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irritating. The Safety Board was unable to confirm or eliminate
the possibility that one or both crewmembers of train ENS-121
muted the aterter whistle before or after leaving Ray View. The
whistle could be easily and quickly accessed by unsnapping the
back panel of the trake stand. Applying a strip of tape over the
whistle port and replacing the cover could be accomplished in a
few minutes: the crewmembers had plienty of time to do this before
or after they left Bay View. However, if the crowmembers did not
mute the whistie and did test the lead unit’s ACS system, they
should have recognized, when they tested the whistle that the
whistle was inoperative and would not have alerted them to
restrictive signal aspects.

The engineer stated that he manipulated the acknowledgement
pedal at the start of the test, and when the whistle failed to
sound, he assumed the ACS system was cut out. He said he then
cut the ACS system back in, after which the whistle emitted a
stight sound. According to the engineer, he then completed the
test and all the ACS aspects were displayed.

Postaccident testing revealed that the whistle could not be
heard above the sound of the idling ~2ngine of an adjacent
iocomotive. Morveover, an inspection revealed that the 1lead
unit’s ACS cut-out cock was sealted in the "in" or open position;
therefore, it was not possible for the engineer to have changed
the position as he said he did. However, the <eadman control
cut-out cock in the nose compariment was unsealed in the "out" or
closed position. It s conceivable that the engineer may have
cut out the deadman ccntrol 1f he erroneously assunecd it was the
ACS cut-out cock,

Inasmuch as the ACS cut-out cock in Conrail’s GM units is
located in the nose compartment, the engineer may have assumed
that the deadman control cut-out cock in the nose conpartment of
his GE unit was also the ACS cut-out. LEven though the deadman
and ACS cut-out cocks are shaped differentiy, the engineer may
not have had an occasion to Jook for the ACS cut-cut on a GE
unit.

The Safety Board is concerned about the locations of the
ACS alerter whistle and the cut-out cocks for the deadman safety
control and ACS systems on Conrail locomotives. Important safety
backup devices and the controls for nutlifying them shovld rol be
located where they can be easily accessed without crewmembers
leaving the locemotive cabs. There is a similarly unsatisfactory
situation with the safety systuws’ cut-out cocks in Amtrak’s AENM-
7 locomotives,

1f the engineer actuaily did turn the deadman control cut-
out in error, then it 1is probabie that he assumed he had
activated the ACS system., Having made that assumption, it is
poessible that he saw no need for further testing and unknowingly
left Bay View with a muted alerter whistle.
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The c¢rew of train ENv-121 may also have left the yard
without a bulb for the "approich" aspect of the ACS. The Safety
Board was not able %o dete-mire when the missing bulb was
removed. The bulb could hive been removed after the accident
when Amtrak and Conrail left the units unattended. It may also
have bern removed at any time between December 16, 1986, when the
Tast known test of the unit’s ACS apparatus was made, and the day
of the accident. If the bulb was missing before the accident,
the engineer could not have completed the ACS test without
realizing that the "approach" aspect could not be displayed.

Howeveyr thesz events occurred, it is clear that the crew of
train ENS-121 left Bay View Yard without having performed a
complete and proper test of the AC3 system, without the required
working corsole radio, without having performed the required
brake test, with the alerter whistle muted, with the deadman
pedal inoperative, and possibly with a bulb missing from the ACS
system,

Operation of Train ENS-121

The event recorders of train ENS-121 indicated that after
feaving Bay View and entering Amtrak’s track 1, the train
traveled the 12.2 miles to Gunpow in 13 1/2 to 14 minutes
averaging between 52 1,/2 and 55 mph. Once it was fully under
way, vhe engineer operated the train between 56 and 65 mph and

attempted to maintain speed at about 60 mph by changing throttle
position., His speed indicator was accurate; at 60 mph, its
indication was oniy 1 mph under actual speed.

It appears from the event recorder that the engineer was
late in changing the throttie position which resulted in the
rather wide speed chanses. However, the changes in speed became
less pronounced as the train proceeded, but during this time
{about 8 minutes) the engineer operated the train continuously
above 60 mph. Although controel of speed with a "Tight"
locomotive consist is somewhat more difficult than with a train
of cars aven on relatively level track and the enyineer was
accustomed t¢ operating with cars vrather than without them, the
varfation in the train’s speed was greater than the 1- to 2Z-mph
deviations that would be expecied irom ar alert engineer and that
were observed by the Safety Board on the trip to Gunpow before
gggTbrake and sight distance tests were performed on Jandary 12,

As they approached Gunpow, the Conrail crewmenbers had
"clear" aspects on their ACS and on the wayside signals until
they reached distant signal 816-1 for Gunpow. The signal event
recordey data showed that switch 12 at Gunpow was aligned for
through movement on trachi 2 for nearly 3 hours before the
accident. The Safety 3oard concludes that signal 8!6-1 displayed
an "appvoach" aspect requiring the engineer to immediately slow
train ENS-121 to 30 mph and be prepared to stop al the next
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signal. Because the Corrail engineer had an unobstructed view
of the signal for only 1,278 feet, he had abcut 14.5 seconds to
observe the aspect of signal 816-1 when traveling 60 wph. The
ACS aspect should have changed from "clear® to “"approach" at this
point, and as a result, the ACS alerter whistle should have
sounded. However, it did not because it had been taped.
Further, the engineer may have been inattentive or distracted and
fajled to see signal 816-1; if he was unaware that the whistle
was muted, he may have been relying on it to alert him to ACS
aspect changes. If the bulb for the ACS "apprcach” aspect wss
missing at the time, that aspect would not have been displayed.
The Safety Board believes that since the whistle had been taped,
and thus did not alert the crew, they probably never looked at
the A(LS nor observed wayside signal 816-1 because they were
inattentive or distracited; thus, the engineer did not slow his
train,

further, the Safety Board concludes that the crew of
ENS-121 was not monitoring the ACS display after passing signal
816-1 and did not observe the "stop" aspect until it was too late
to prevent the train from going through switch 12 and onto track
2. The Safety Board believes the engineer applied the emercency
brakes of train ENS-121 when it was less than 2,000 feet from
signal IN. The Safety Board calculated that had the train been
traveling at 55 mph or less, 't would nave stopped short of the
turnout,

The two crewmembers of Conrail train ENS-121 were able to
observe the tracks ahead and the wayside and cab signal aspects.
The Amtrak operating rules vequired that they perform this
function diligently. However, they failed to dischage theiyr
duty. In the case of the Conrail brakeman, it was his only
responsibility once his train was en route. The Safety Board
concludes that the crew was either inattentive to or distracted
from their duties, and thus failed to obey the signal system.

Eyewitnesses to the accident indicated that before the
collision, as train ENS-121 was coming to a stop (or had
stopped), one or two persons alighted from the train, and may
have gone to the rear of the units. Because the locomotive’s
reverser was found in reverse after the accident, it is possible
that the crew may have considered attempting to back the train
out of the intericcking. However, data from the train’s event
recorder indicate that the reverser was not placed in reverse
until 2 p.m., aimost 1/2 hour after the accident. Because of the
short time between the train’s incursion into the switch and the
collision, and because of the forcing open of the switch points
the Safcty Board believes that it would not have been possible
for the crew of ENS-121 to have backed the train out of the way
of train 94.
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A1l of the crewmembers of the trains involved in the
accident had been on Jduty less than 2 hours when the accident
occurred., The conductor of Amtrak train 94 stated that he and
the other members of the c¢rew were "100 percent" when they
reported for work. Although the conductor was in charge, his
duties kept him busy inside the train. He had little contact
with the other c¢rewmembers once the train was en route.

The two c¢rewmembers of train ENS-121 and the engineer of
train 94 were of nearly the same age (32 to 345) and had been
working ovn the curridor for about the same length of time. With
well over 10 years of service each, they were experienced enough
to know the operating rules and their Jjob responsibilities.
Moreover, both engineers should have been familiar with the
physical aspects of this pa)* of the corridor.

. The two engiaeers and the Conrail brakeman had undergone
company physical examinations during the year preceding the
accident, and as far as could be deterwined, were in reasonably
good health. A1l had uncorrected 20/70 vision and unimpaired
hearing, all should have been at or near their prime with respect
to their othev sensory perceptions and human faculties, at least
from the standpoint of age.

Both engineers had undergone and completed Penn Centrat’s
engineer training program. Until 1983, both worked for Conrail
in freight service out of Baltimore. The recorded on-the-job
performance ¢f the two engineers did not indicate that either man
had any significant performance problems. Both were considered
to be skilled and knowledgeble, and both apparentiy had a
thorough knowledge of the operating rules, as they had passed
Amtrak’s 1986 rules examinations with perfect scores. The
Conratl engineer had also passed the Conrail rules test with a
very high mark. The Amtrak engineer had been twice reprimanded
for operating at excessive speed in the 8 years preceding the
accident, but he had never been formally disciplined. The
Conratl engineer had been suspended for a week in 1984 for
Lhreatening a crew dispatcher and for a month in 1974 for passing
a "stop" signal., The Tast suspension occurred while he was a
fireman, and according te Conrail, the engineer was primarily
responsibile for the incident. However, perhaps a bhetter
indicator of the engineers’ concern for and compliance with
safety rules governing the operation of powered vehicles was the
11 speeding citations the Amtrak engineer had veceived betwean
1969 and 1984 and the 13 traffic citations the Conrail engineer
had received between 1972 ard 1987, including his December 1986
citation for DWI.

The Amtrak engineer had been working a reqular 5-day-a week
schedule operating passenger trains, primarily during daylight
hours. Typtcally, his workday was 8 to 10 hours long, including
a layover in New VYork City. Since he continued to live in
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Baltimore, he spent about 3 hours a day commuting to and from
work. Mence, since transferring from Conrail to Amtrak the
nature of his working life had become regimented and predictable,
Not only was operating a passenger train different from operating
a freight tratn, it r2quired operating on rixed schedules. Since
the Amtrak engineer worked on scheduled passenger trains, it was
imperative that he was available for duty at fixed times. He was
not subject to the variable and irregular work patterns that are
characteristic of freight train operations, |

Despite being a promoted engineer for nmore than 10 years,
the Conrail engineer had insufficient seniority to hold a regular
assignment for very long. When he did so, {1t was ustally on a
yard assignment. Otherwise, he was relegated to the extra list
and was used only sparingly and irregulariy on road freight
assignments in relief of regular engineers. During the first 4
1/2 months of 1986, he was used primarily a5 a fireman and only
rarely as an engineer. Conrail records indicated that during
1986 the engiaeer worked 148 days and been paid for an additional
24 days on which he had deadheaded to or from an assignment. On
99 days, he worked on road freight assignments, but he was the
engineer of a train operated through Gunpow on only 36 of these
days. During the last 7 1/2 months of 1986, he operated a
novrthbound train through Gunpow on the average of three ftimes a
month:; 1in the month preceding the accident, he operated a
northbound train only twice. Since Conrail tried to operate most
of its corridor freight trains when no Amtrak trains were
running, most of the engineer’s other trips north from Baltimore
were made at night.

The Conrail engineer might have received more work had he
not been prone to lay off. In 1986, he did not report to work on
51 days, 31 days of which were due to "sickness," a large number
of days for a man of his age who was apparently in good health
He 1aid off 8 days to take his annual rules examinations, An
additional 12 days were lost for lack of a car, although he 1ived
relatively close to his workplace.

The Conrail brakeman had more than 13 years of service with
Conrail and its predecessor, and he had been qualified as a
conductor for more than 10 years. With his seniority, he
probably could have held a regular job with Aotrak.
Nevertheless, he elected to stay with Conrail where he wWas
virtually a part-time employee working only 56 days during 1986.
He could have had more work, but he apparently preferred working
at Bay View yvard, near his home, and he often laid off whenever
Conrail wanted to use him elsewhere. During 1986, the brakeman
had 29 road freight assignments north of Baltimore, and had been
the conductor on more than half of these. It is conceivable that
during the year preceding the accident, he had not worked on many
trips north of Baltimore during which he was required to be on
the lead locomotive unit and to observe and conmunicate signal
aspects.
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fhe operation of the three light locomotive uniis from Bay
View was an extra movement ordered by Conrail’s central power
director at Philadelphia and was precipitated by a need for
locomotive units at Harrisburg. Hence, it was not a movement the
employzes assigned to the Bay View extra beard might anticipate.
The crew had only to ferry the units to Harrisbuvy; no cars would
have te be picked up or other work performed :1 rouie. After
their arrival at Harrisburg, they would be sent back to Bay View
by taxicab. Accoerding te Conrail, the round trip would have
taken about 6 hours, and the crew would have been paid af the
equivalient hourly rate of about $40 for the engineer and $32 ftor
the brakeman--a well-paid assignment for the engineer and
brakeman.

Since Conrail scheduied its freight trains in and out of
Baltimore at night and the running of the locomotive units to
Harrisburg was not a scheduled event, it is probable +hat tie
engineer and brakeman did not expect to Le called to work on the
day of the accident. As a result, they may not have been fully
rested and fit when they were called. The Safety Board's
investigation dJdetermined that both men had been drinking
atcoholic oeverages the night before; the engineer had also been
drinking alcoholic beverages in a tavern the night befors that.
The previous month he had been arrested for DWI after leaving a
tavern in the 2arly morning hours. rurthermore, the engineer
voluntarily entered a chemical dependency program after the

accident., The S5afety Poard concludes that the Conra.l engineer
may have been addicted to alcohol and this may have iteen related
to his propensity for laying off from work. According to the
American Medical Association, there 4s a well-established
relationship between aicoholism and work absenteeism. 33/

The Conrail brakeman’s work record strongly iuggested that
he would not hesitate to lay off from work when it suited him to
do sa., Because of the relatively 1ittle work he and the engineer
had received the previous year, they may not have wanted to pass
up well-paid and relatively easy assignment even if they were not
fully rested and fit or disinclined te worx for some other
reason.

Toxicology

In light of the CAMI forensic lahoratory’s inaccurate
procedures as disclosed by DNDOT’s idinvestigation of the CAMI
facility, the Safety Board did not have sufficient confidence in
the validity of the CAMI tests to use them as evidence in this
analysis. The Board thus assessed the pharmacological effects
from the toxicological findings provided by CHT.

33/ "Manual on Alcoholism," American Medical Association, Third
Edition, 1977,
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CHT reperted that its tests of the samples from the Amivak
dispatcher, flagman, and regular assistant conductor taken
several days after the accident were negative for alcohel and
arugs. The conductor’s samples were negative for alcochol and
$i111cit drugs, but his urine tested positive for the a muscle
relaxant administered arter the accident as a result of injuries,
The delay in the provision of the samples negates the vatlue of
the tests in determining if alcohol and certain drugs were
present at the time of the accident.

The time lapse between the accident and the collection of
hlood and urine samples from the Conrail engineer and Lrakeman
also preciuded precise interpretation of the test results,
Furthermore, since CAMI had exhausted most of the Conrail
engineer’s blood serum specimen in its test procedures, il was
not possible for CHT to accurately determine the level of
psychnactive cannabinoids (delta-9-THC) that inay have been
present in his blood sample.

NHonetheless, the Safety Board heljeves that the test
results provided by CHT were sufficient along with known research
findings to permit an analysis of the toxicological factors in

the accident.

0f the more than 400 compounds that have been isolated firom
cannabis, the only known psychoactive canhabinoids are delta-9-
THC and the hydroxy metabolite derivative (THC-OH). It appears
that THC is responsible for the large majority of psychoactive
effects of marijuana. Delta-9-THC is rapidly converted to the
carboxy metabolite (THC-COOH) 1n the blood. This metabolite >
not psychoactive and Is one of the major metabolites found in

urine and blood after marijuana usc. 34/

Despite a large number of studies, there are numerous
factors that complicate the pharmacokinetics of marijuana,
First, the blood concentrations of THC and THC-COQOH do nol appear
to follow a single, first order kinetic process of metabolism and
elimination. Second, the metaboiic rate and elimination are
believed to be dependent on frequency of use--the infreguent user
demonstrates a different metabolic and elimination rate than the
frequent user. Third, there appears to  be significant
vartability between the cannabinoid concentrations obtained with
different subjects smoking identical cigarettles in the same way.
These factors make it difficult to calculate with any degree of
certainty the dlood concentration of THC or its metabolites at an
earlier time. Finally, the correlation of blood THC
concentration with the dearee of impairment 35/ has not been
cstablishad with the degree of certainty that exists for alcohol

related impairment.

34/ McBay, A.J. and Mason, A.P.,"Marijuana and Driving: What is
the Significance of Cannabinoid Concentrations?" Office of the
Chief Medical Examiner and the University of North Carolina.

35/ Any decrement in the lavel of human vigilence, detecttion,

cognittion, or reaction.
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Despite these phavrmacokinetic lTimitations, some conclusiong
can be made regarding the use of marijuana by the two Conrail
crewmembers based on studies of the bisod and urine
concentrations of THL and 1ts metabolites in volunteer

subjects. 36/

Alnost 9 hours after the accident, the breakeman had a
metabolite (THC-C00i!) serum concentration of 23 ng/ml, a reported
THC of 0, and a urine metabolite concentration of 80 ng/ml.
Analysis of the second sample gave & urine concentration of 109
ng/ml. Assuming the brakeman did not use marijuana between the
accident and the %time of sampling, this information fits the
profite of a frequent user. Assuming that the brakeman was a
frequent user, then it can be concluded that he used marijuana
within 2 days of blocd sampling and that use could have occurred
within 24 hours of the sampling time or within the 15-hou-~ veriod
before the accident.

The brakeman also had 4% ng/ml of PCP in his urine. In a
human volunteer study, PCP was shown to have a half-life of about
17 hours, although in two individuals 1t was as long as ¢ days,
and in one subject, it was as short as 7 hours. Since blood
concentrations are not available, the Safety Board cou'd not
determine when the brakeman iangested PCP or its effect on his
parformance at the time of the accident. If the marijuana and
the PCP had been taken at the same time, the finding of PCP in
the urine sample and the half-iife of PCP would support an
assessment that marijuana was used within 24 hours of the time
the samples were provided.

From the engineer’s second set of urine and blood
specimens, CHT obtained THC-COOH values of 212 ng/ml and 52
ng/ml, vrespectively. Urine concentrations of THC-COOH Vary
greatly and are not definitive in establishing the time of use.
Comparison of the vresults of the biood analysis with those
reported by Peat 37/ suggests marijuana use within 24 hours
before the samples were taken if the engineer is characterized as
a heavy user. A biood value of 52 ng/ml clearly indicates that
the engineer was a frequent user. A freguent user having a
carboxy metabolite blood level of 52 ng/ml would be expected to
have had a THC concentration in the range of 1.0 %o 10 ng/wl.
Since values above 3 ng/ml would probably have been detected by
the CHT analysis, 1t is reasonable to assume that THC
concentration in the engineer’s blood would have been less than 3
ng/ml at the time the specimens were given. The THC
concentration at the time of the accident would have been
considerably greater.

36/ Peat, Michael A., McGinnis, K. M., et al, "The Disposition of
9-Tetrahydrocannabinol, l11-Hydroxy-9-Tetrahydrocannabinol, and
11-Nor-9-Carboxylic-9-Tetrahydrocannabinol in Frequent and
Infrequent Marijuana Users," submitted to Journal of Clinical
Pharmacology and Experimental Therapeutics.

37/ Ibid.
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Mason anrd McBay have suggested that 5 ng/m1 of THC in blood
be used as a conservative 1limit for the presumption of a
significant degree of a marijuana-induced effect. 38/ According
to Peat, data for both iight and heavy users indicate blood THC
concentrations are less than 5 ng/ml 1 hour after smoking one
marijuana cigarette. Behavioral scudies suggest, however, that
phﬁrmacnlogica1 effects due to marijuana use persist loenger than
1 hour,

A nunber of :tudies have determined the effects of
marijuana use on a variety of yerformance tasks including driving
an automobile and flying an aircraft simulator. One of these
studies shows that puerformance decrement occurred up vo 7 hours
after smoking a marijuana cigarette depending on the performance
parameter measured. 39/ The THC concentration correlated with
the performance decrement. Another study wusing a flight
simulator showed a decrement For up to 24 hours after use of a
marijuana cigarette. 40/ A third study looked at the combined
effects of marijuana and alcohol and reported that the combined
effect was more than the expected additive effects of the
individual drugs. 41/

The above studies on marijuana use and perfcrmance appear
to agree that there is a measurable decrement in performance for
« period that 1is dependent on type and complexity of the
performance function that is measured. The concentration profile
of the engineer is well within the limits of the above studies
since 5 hours after the accident he had & blood acid metabolite
value of 52 ng/mt.

The S-hour delay in obtaining the engineer’s blood and
urine samples negates the ability of the tests to determine the
precence of a BAC level of about 0.06 percent or less at the time
of the accident. It is known that the engineer had used
alcohol on 2 successive nights before the day of the accident,
The fact that he had pleaded guilty to a charge of driving while
intoxicated during the eariy morning hours about 2 weeks before
the accident and had voluntarily admitted himself into a
hospital-administered chemical dependency program after the
accident substantiate:s his fregueut use of alcohol.

38/ Mason, A. P. and McBay, A. J., "Ethanol, Marijuana, and Other
Drug Use in 600 Drivers Killed in Single-Vehicle Crashes in North
Carolina, 1976-1981," Journal of Forensic Sciences, 1984,
39/ Bennett, Gen2, Licko, V., and Thompson, Travis, "Behavioral
nggmacokinetics of Marijuana," Psychopharmacoloay, Vol. 85,
1 .
40/ VYesavage, Jerome A., et al, "Carry-Over Effects of Marijuena
"ntoxication on Aircraft Pilot Performante: A Preliminary
Report," American Journal of Psychiatry, Vol. 142, 1985,

Sutton, Lawrence R., "The Effects of Alcohol, Marijuana and
Their Combination on Driving Ability," Journal of Studies on
Alcohel, Vol. 44, 1983,




In his study, Sutton had found significant driving
impairment when marijuana and alcohol equivalent te a 0.06
percent BAC were used in combination., If the Conraii engineer
metabolized ethanol at the average rate of 0.015 percent per hour
(conservativa for a heavy drinker), then the ethanol in his blood
would not have been detectable when he ¢ave a hlood sample 5
hours after the accident if he had a BAC of 0.06 percent at the
Lime of the accident,

The Yiterature cited previously supports the finding that
the enyineer’s performance may have been impaired from the use
of marijuana., Further, this could have been exacerbated if
ethanol had also been present in the engireer’s blcod or if he
had been suffering from alcohol abuse the night before.

The Safety Board believes that there were a significant
number of manifestations of less than satisfactory performance by
the Conrail crawmembers--the most evident of which was their
fatlure to respond to vrestrictive signal aspects. The other
manifestations 0. impaired performance dnclude: their failures
to resolve the cunsole radic problem and to make the required
predeparture brake ltests; their tailure to properly test the ACS
system including the alerter whistle; the engineer’s possible
mistaking of the deadmun cutout for the ACS cutout luock, and the
engineer’s delayed throttle vresponses. The Safety Board
concludes that, based on this accumuiation of manifestations of
degraded performance and on the results of the toxicological
testing, that the crewmembers of train ENS-121 were impaired at
the time of the accident from the effects of marijuana poassibly
combined with the effects of the use of alcohol the night before
the accident,

The Safety Board concludes that the ENS-121 crew’s use of
marijuana led to their inattenmtion te theivr primary duties of
operating the locomotive in a safe manner.

Adequacy of the Signal and Safety Backup Systems

Because A&mirak was operating with the existing system of
tracks and interlockings and was attempting to fulfill the intent
of Congress to implement and to expand the high-speed passenger
train service, Amtrak needed a signal and safety backup system to
minimize the hazards of its two-track operations and converging
interlockinags. It had a good, time-tested system of both wayside
signals and ACS. Before the maximum operating speed was
increased cvo 125 mph on the high-speed tracks approaching Gunpow,
Amtrak had made various track changes in the interlocking, and
the signals were vrevamped to providc increased stopping
distances.

Amtrak had performed a field test in 1980 at one location
on the corridor. This test, using a single AEM-7 locomotive and
six empty Amfleet cars, established that such a train could be
stopped from 120 mph with full-service blended braking in less
than 6,900 feet and in 7,200 feet with full-service airbraking.
Since no tests were performed using emergency braking, Amtrak did
net establish minimum stopping distances,
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In 1985, changes were made to tho signal system that
provided more than 15,000 feet of stopping distance from the
point where a northbound train on track 2 would first receive an
"approach" aspect on the cab sigirat from code change location cs
826 when home signal 2N at Gunpoew was displaying a "stop" aspect.
Similarly, wayside signal 816-2, zbout 10,300 feet south of the
home signal, would also have displayed an "approach" aspect if
home signal 2N was displaying a "stop” aspect.

Tha stopping distance provided by CS 826 for a train
approaching Gunpow from the south on track 2 was more than twice
what was needed for the train to be stopped using full-service
braking. The stopping distance was also lonyg enough to stop
chort of the home signal with fess than full-service braking.
This would be true aven 1f the home signal 4id not change from
"clear” to "stop" until the train reached signal 816-2, at which
time the ACS aspect would be "approach.” Thus, even if the view
of the wayside signal was totaliy obscured, the engineer would
¢cti1l have sufficient warning from the ACS,

If the engineer of a train traveling at 125 mph relied
solely on his ACS and he first rexlized the home signal displayed
a "stop" aspect when the ACS changed to an "approach” aspect and
the cab signal alerter sounded, he could take up to 6 seconds to
perceive and respond to the aspect and stop the train with fuli-
service braking in about 8,000 to 8,500 feet. If the ACS had
changed at signal 816-2, the head end of the train would stop at
least 1,800 feet south of the home signal, In the event the
engineer failed to respond to the cab signals and alerter, the
ATC apparatus would initiate full-service braking within 6 to 8
seconds. Even if application of the ATC system was delayed the
full 8 seconds, it would take less than an additional 400 feet to
the distance required to stop. Thus, the changes made to the
signal system at Gunpow provided adequate protection for
follcwing trains coperating on track 2 and even f{or a train
operating on track 2 when a train operating on track } encroached
onto track 2 under certain conditions.

However, 1f a train on track 1 vran through switch 12
causing the aspect of signal 2N to change from “"clear" to "stop”
after a tra‘n traveling on track 2 at 125 mph passed signal
816-2, the location of the 125-mph train relative to the home
signal becomes critical, The brake applicatios would have to
occur before the 125-mph train was within 5,500 to 6,500 feet of
the home signal, depending on the number of effective brakes in
the train. For a train traveiing 105 mph, the calculated minimum
braking distance would be 4,300 to 5,000 feet. To stop safely in
such minimum distances, the engineer would have to place the
train’s brakes in emergency in 6 seconds or less after the ACS
changed to "approach." If the engineer failed to act and a full-
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service brake application was initiated by the ATC system, the
distance required to stop short of a collision at 125 mph could
be as long as 9,000 feet. Therefore, if the aspect of sianal 2N
changed because a train on track ! entered switch 12 after a
train traveling 125 mph on track 2 had moved 1,500 feet or more
past signal 816-2, the 125-mph train could not be stoppad in time
to aveid a collision.

Thus, al co.verging interlockings such as Gunpow, where
freight trains or Amtrak work trains normally enter high-speed
tracks, there aie locations beyond which there s insufficient
braking distance to prevent a collision when a freight or work
train overruns a "stop" signal and encroaches onte the track in
frout of a high-speed passenger train. The faster the speed of
the passenger trains, the longer these hazard zones become.
Obviously no signal system can be devised to eliminate this
problem, and {he potential danger increases dramatically as the
speed of tha ftrain increases. Proper research by Amtrak should
have revealed the dangers of these hazard zones to the safe
operation of trains at 125 mph or more. Amtrak should have
recognized that ft could not safely operste trains at 125 mph
w}tgaxgﬁrequir1ng all trains operating on the NEC to b~ equipped
wit e,

The vulnerability of high-speed trains to the incursion of
other trains at converging interlockings was virtually
nonexistent when Amtrak took over the NEC. This hazard was
created when Amtrak and FRA acquiesced and allowed the operation

of locomotives on the corridor that lacked ATC (and even ATS).
The hazard was further exacerbated by the steady buildup of high-
speed Amtrak trains and by FRA’s certification of 125-mph train
speeds without addressing the potential for collision.

Once the ACS track circultry was installed, Tlccomotives
required relatively simple modifications to provide contintous
ATS and ATC protection. For years, all passenger locomotives,
all electric multiple-unit commuter trains, and all electric-
freight Jlocomotives operated on the Pennsyvlania’s electrified
territo 'y north of Washington were equipped with such protection.
That s.tuation existed when Amtrak took over the corridor and
Conrai’: was formed in the Penn Central reorganization.

However, after Amtrak took over the corridor, Conrail began
using trains with locomotives that were equipped with ACS but not
with ATS or ATC. Since the late 1970s, the Safety Board has
repeatedly recommended that Amtrak require all trains operating
on the corridor to use locomotives equipped with ATC apparatus.
Amtrak responded that the Safety Board’s recommendations were not
warranted and hegan implementing alternative courses of action.




In January 1982, the Safety Board once again reiterated its
concerns about the use of locomotives on the NEC without safety
backup devices. Amtrak wrote the Safety Board on February 10,
1982, stating that all Amtrak-powered equipment used outside ef
yards on the corridor was ATC-equipped, that all tenant-owned
passenger equipment on the corridor was at least ATS-equipped,
and that timetabie rule 1562-A.1, which required non-ATC equipped
locomotives to stop and get permission ov wait 3 minutes before
entering corvicdor, would be an effective control when non-ATC
aquipment encountered "stop and proceed" signals. Based on this,
the Safety Board classified Safety Recommendation R-78-39
"Closed-Acceptable Alternate Action® on September 30, 1982.

In 1982, Amtrak submitted a new corridor proposal to the
FRA to supersede the proposal the FRA had approved in 1680. The
original requirement that all corridor traias be AT(-protected
was dropped, ostensibly because of funaing chdnges. As with the
original proposal, there was no plan to eliminate the converging
interlockings by adding tracks to the two-track sections. FRA
conditionally approved the new proposal on fugust 31, 1963,

In addition, timetable 1uie 1562-A.1 was subsequently
modified so that trains equipped with ATS but not ATL were no
longer required to get permission to pass "stop and prucoed”
signals. The Safety Board was never notified of the change,
although the rule was no longer responsive to Safety
Recommendation R-78-40 and could in no way be considered an
adequate alternative %o the mandatory ATC operation recommended
in Safety Recommendation R-78-39. {See appendix L for a more

detailed discussion of +the history of the Safety Board's
recommendations to Amtrak, Amtrak’'s rasponses, and FRA’s
positions on this issue.)

Amtrak’s failure to prevent Conrail from raplacing
locomotives equipped with devices that would automatvically
comply with the restvictive signal aspects with Tccomeiives not
so equipped helped to create the situztion in which, when the
engireer of train ENS-121 failed to comply with signal 816-1 and
delayed in complying with signal 1N, there was no safety backup
device to prevent this accident. Conrail also contributed by
replacing its ATC-equipped locomotives with non-ATC-equipped
locomotives.

Following this accident, the Safety Board issued
recommendations to Amtrak recommending that 1t require the use of
devices on all locomotives operating on the NEC to avtomatically
control the train as required by the signal and until this was
accomplished, require operators of locomotives not so equipped to
stop and receive permission before proceeding onto the high-speed
passenger tracks of the corridor. Amtrak agreed, in general,
that locomotives operating on the corridor should be so equipped
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s0 equipped and began the process of complying, in part, with the
Safety Board’s racommendation. However, Antrak has nct agreed
with the Safety Board’s recommendation to have all locomotives
nolt so equipped to stop and receive permission before entering
the high-speed tracks. Amtvak has indicated that {1t  has
restricted all fredight train operations ¢n the corridor to 30 mph
between 6 a.m. and 10 p.m,. The Safety Board notes the recent
FRA rule rvequiring all trains operating on the corridor to be
equipped with ATC devices by Jaruary 1, 1920, The Safety Board is
concerned that even this date might not be met fully and believes
that the process needs to be expedited.

During the Safety Board’s investigation of the Chase
accident, 1t was revealed that the non-ATS- or ATC-equipped
Amirak diesel locomotive units and/ovr its replacements were not
contined to "yard" service as Amtrak had represented, but were
used to pull work trains on the corridor (see appendix M). As of
December 10, 1947, Amtrak veported it is beginning to wodify
those units with ATC, but in the meantime, it centinues %o use
the unmodified units. The Safety Board heilieves that Amtrak
should immediately discontinue the use of thesa non-ATC-equipped
tocomotives on the NFC.

The Peansylvania Railroad had significantly advanced the
state-of-the-art in railway signals when it designed and adopted
the position-light signal system in the eariy 1920s. A few years
later, it initiated anothev important signal advancemen®t in its

development and introduction of ACS. By 1931, both position-
light wayside signals and ACS were in service on the corridor
between Washington and New York. ACS supplemented the wayside
signals by alerting engineers to the condition of {he tracks
ahead even when they could not see the wayside signals.
Moreover, ACS informed them of changed conditions anead after
they passed a wayside signal,

When the ACS system was fully functional, it wmade the
wayside signal system appear to be redundant. The Satety Board
believes that many engineers may have become dependent on the ALS
aspects, particulariy since the cab signal whistle alerted them
whenever the ACS changed te a move restrictive aspect. However,
the operating rules still require engineers and other crewmembers
to observe, respond, and communicate the aspects of both wayside
signals and ACS. As long as wayside signals are used, it is
imperative that they be observed and identified as¢ far in advance
as possible, particularly when trains are operated at high
speeds. The ACS system is merely a backup to the wayside signal
system and an aid to the locomotive crew when visibility 1s poor.

Howaver, the $afety 8Board believes the use of the same
coler in aill the aspects 1is a weakness in the position-light
slgna’ used on the corrider. At great distances, it is
difficult to distinguish wne aspect from another. The amber
1ights can be seen best at night and in overcast daylight; bright
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sunlight 11luminates the black backgrounds and reduces the
definition between the backgrounds and the 1lights. This was
evident in the Safety Board’'s postaccident sight distance tests.
Overhead catenary wires often prevent a full wview of signal
aspects in curves, somewhat diminishing the value of the position
indication. This problem is aggravated by all tne aspect Tlights
being the same color,

The color red is universally recognized as a warning of
danger. When Tocomotive crewmembers watch for the ambar aspechs
of a signal on the NEC, they wmust first detect this display and
then decide, based on the position of the display, what action
the aspect requives., However, 1f the "stop" aspect lenses were
red, the engineer would know that on detection of the color red,
ho would be requived to stop. This would save the time otherwise
roguired to perceive the position of the aspect lTights. It may
be necessary to use a bulb of greater intensity for the vred
aspact to enahle the engineer to detect it from the same ov
greater distance needed to detect the amber, but this should not
present a probliem.

In American railway practice, red has always signified
danger, and restrictive interiocking signal aspects include the
color red virtually everywhere except on the NEC. Norfolk and
Western and Convail recognized the value of modifying their
Pennsylvania-type position-light signals by replacing the amber
lenses in the horizontal aspect with red ones. This
modification had also been proposed for the NEC as part of an
inprovemant project, but according to Amtrak’s chief signal
officer, it had beer set aside because of budget restrictions,
The Safety Board is not convinced, however, that the expense of
such a project outweighs the probable safety benefits of such a
relatively easy way to enhance “he effectiveness of the wayside
signal system. It cannot be eliminated as a possibility that had
the "stop" aspect of signal IN been rved and of p per intensity,
the engineer may have detected and reacted to it in sufficient
time to prevent the accident or reduce its severity,

Dispatching Procedyres

Although classed by Amtrak as a conventional train, train
94 was ordinarily permitted to operate at maximum authorized
speeds of up to 125 mph because 1t was powerad by AEM-7
locomotives and consisted of Amfleet-type cars. On January 4,
1987, however, train 94 dincluded more cars than usual to
accommodate the heavy holiday weekend traffic. One of thc extra
cars was an older Heritage-type car that was restricted to 104
mwph, a fact established in the timetah’e.

Amtrak officials testified that the 105-mph speed
vestriction on the Heritage-type cars vas imposed only because of
ride quality and maintenance considerations, and they asserted
that these cars coeuld be operated safely at 125 mph. However, at
125 mph, the conventional trucks of these cars were beyond their
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lateral stability and curve performance timits; this could result
in truck hunting and inadequate ability to negetiate curves--
situations that could result irn deraiiment. The Safety Board
believes that these safety-relatad performance Tlimitations
probably were a factovr in Amtrak’s decision to restrict the speed
of trains with Heritage cars.

The conductor stated he understood his train was restricted
to 105 mph and had so informed the engineer before train 94 left
Washington. Amtrak’s top corrider cperating officers testified
that the conductor was required to inform the dispatcher of the
speed restriction. However, the conducter did not inform the
dispatcher, and therefore, the dispatcher was unaware of the fact
that train 94 was restricted to a maximum of 105 mph., The Safety
Board was unable to establish wnether the conductor failed to
perform an absolute and thoronughly-understood requirement or had
simply followed a customary practice of assuming that the
dispatchers already knew when trains were restricted. However,
Amtrak has not provided the Safety Board with any written
pirocedures establishing a process bhy which conductors notify
dispatchers of such restrictions. Further, for the conductor to
notify all six dispatchers on the corvidor between Washington and
New York, he would have had to telephone them before Tleaving
Washington. If the dispatchers’ shift changed while the train
was en ropute, the information would have had to have been passed
onh to the dispatchers coming on duty.

This action places a substantial burden nn the conductors.
It woula be preferable to have a supervisor at Washington or New
York provide the conductor and the dispatcher with the train
manifest detailing speed restyrictions. To the extent that
multiple dispatchers are responsible for the movement of a
restricted train, a procedure should require that each dispatcher
is informed bcfore the train anters his assigned territory.
Given the density of train operations and the stress placed on
the on-time performance on the corridor, the Satfety Board
believes that Amirak should have a formal procedure through which
personnel involved in the operation of restricted trains are
provided written notice of speed restrictions.

Unaware of train 9%4's restriction, the dispatcher put the
train out of Washington just ahead of the late 125-mph Metroliner
112, despite the fact that train 94 had to make a stop en route
1o Baltimore and the Metroliner did not., Train 94 was operated
at 125 mph, yet it failed to make up any of the time it was
already behind schedule. Both trains 94 and 112 were in the
station at Baltimore simultaneously, but again train 94 was
allowed to leave ahead of the Metroliner. Had the dispatcher
been aware that train 94 was a 105-mph train, he probably would
have aliowed the Metroliner to leave first; failing to do that,
he could have »un train 94 on track 1 and allowed the Metroliner
to run around train 94 on track 2. In such an event, the
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dispatcher probably would have decided to hold Conrail train
ENS-121 at Bay View to foilow the two northbound passenger
trains., Holdiag the Conrail train at Bay View would have delayed
it about 10 minutes at the most. Most of this delay was
unavoidable anyway; if advanced to Gunpow ahead of the passenger
trains, the Conrail train would have had tu wait there,

Both train 94 and Metroliner 112 were routed through on
track 2 with the Metroliner running only 4 minutes behind train
9i. This procedure was to be continued for at least 32 miles, to
Parryville and preoably beyond. The dispatcher and the block
station operators a*t Edgewood and Perryville were concerned with
"Joubie-barrelling” the two southbound Amtrak trains down the
7.7-mile 2-track section between Bush and Gunpow after the
northbound passenger trains cleared that section, If trains 94
and 112 could maintain maximum speed and were not delayed, they
would b2 past Bush well before the southbound trains arrived.
Mith this strategy, the southbound trains would not be stopped or
slowed, and they could continue to Batrvimore.

In contrast, not much planning was done regarding train
ENS-121. Based on the Edgewcod operator’s suggestion, the
dispatcher decided to move train ENS-121 from Gunpow to Magnolia
Siding, about midway along the 2-track section, after trains 94
and 112 passed. Had the Conrail train followed trains 94 and 112
from 8ay View instead, it could have made the run to Magnolia
nonstop and arrived sooner than if it had been moved to Gunpuw
and held there until *rain 112 passed. In any event, train

ENS-121 could not leave Magnolia until the southbound train using
track 2 passed that point.

Since the Convail train did not have ATC, running it to the
converging interlocking ahead of the passenger trains created a
potential conflict between the trains and set the stage for the
accident. Nonetheless, the Conrail train was dispatched from Bay
View as train 94 was lJeaving the Baltimore station, only 3.8
mites to the south.

Although the dispatcher’s decisicn was not a violation of
Amtrak vrules, the Safety Board believes it was not as well
planned as it might have been. Amtrak needs to provide
sufficient procedures and training foer its dispatchers to
recognize the desirability of dispatching trains not equipped
with safety backup devices to avoid their conflicting with high-
speed passenger tralns at intavlockings.

speed Restrictions

Amtrak’s timetable indicated that 70 mph was the maximum
authorized speed for Conrail’s 5000-5059 sories locomotive units
on the corridor. For "light" multiple-unit diesel-electric
locomotive units of this series without cars, the maximum speed
was 60 mph. However, according to Amtrak’s corridor timetable
No. 4, the maximum track speed for freight trains on track 1 was
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50 mph. The Amtrak general superintendent testified at the
Safety Board’s public hearing that he considered the 60-mph
Yight-locomotive restriction to supersede the 50-mph track ¢peed,
although he also testified that he considered train ENS-121 to be
a freight train. This %estimony was contradicted later by the
statement of the Amtrak generai manager-transportation that
train ENS-121 was not o freight train and was subject to
passenger train track speeds and could operate as fast as 60 moh.
Because of the confusion and complexity of these rules, the
Safety Board does not believe 1t 1is vreasonable to expect
engineers to determine the proper speed restrintions when two
senior Amtrak operating officiats cannot agree oOn their
interpretation. The Safety Board believes that ali rules,
especially those of such importance as speed restrictions, must
be understandable to those to whom they apply and must not be
subject to differing interpretations.

Conrail’s timetable rules also limited a light locomotive
consist to 60 mph, but included a provision that maximum track
spesd “"must not be exceeded;" Amtrak had no such provision in
its timetable. Although the Conrail engineer apparently believed
that the 60-mph limit applied on the corridor, he opaerated his
train at 65 mph between Bay View Yard and Gunpow, a c¢lear
violation of¥ the speed restriction according to the timetadble and
to Amtrak management.

As far as the Safety Board has been able to determine, the
enginear of train 94 had not been given an order to exceed the
train’s 105-mph 1imit, and it was his responsibility to comply
with the speed restrictions. It could nol be established if the
engineer decided deliberately to operate train 94 as he normally
would (when it did not contain a Heritage-class car) because he
assumed that the dispatcher had put his train ahead of the late
Metroliner and wanted him to operate at the maximum speeds, or if
he had failed to notice that his train included a Heritage-class
car which restricted his speed, or if he, indeed, had been
informed of the speed restriction by the conductor. Once he
Jeft Baltimore. he again began exceeding the authorized speed fovr
his train. Approaching Gunpow, the speed recorder tapes
indicated that the train reached 128 mph and had already made up
4 minutes on his schedule. If the engineer had checked his
indicated speed against the marked mile posts north of
Washington, as required by Amtrak rules, he should nave heen
aware of the actual speed of his train thereafter,

Had train 94 slowed to 105 mph at signal 836.2, it would
have traveled 15,646 feat 1in the 101.6 seconds that elapsed
before home signal 2N changed to "stop" and its ACS changed to
"approach” when train ENS-121 passed home signal IN. This would
have lef{ 5,183 feet to signal 2N and 5,508 feet to switch 12.
According to the TOS computer simulation, train 94, traveling 105
mqh, required 3.448 feet to stop with an emevgency application.
Allowing 6 seconds for perception and reaction, the train would
have stopped more than 1,000 feet short of a collision.
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If train 94 had been where it actually was when signal 2N
changed to "stop," but slowed to 105 mph, the collision could not
have been aveided, but the impact speed would have been greatly
reduced. As it was, train 94 struck train FENS-121 at about its
maxigum authorized speed of 185 mph adding to the severity of the
accident.

Mixing Freight znd Passenger lrains on the Corridor

The corridor had always been used by freight and commuter
trains. When Amtrak acquired the line, Congress recognized the
need of regional commuter authorities and newly-created Conratl
to operate their trains over the line. Conrail acquired parallel
Tines north of Philadelphia that had not been part of predecessor
penn Central and was able to divert much of 1its freight traffic
from the corridor tc¢ them. A certain number of freight trains
sti11 had to be operated, however, to serve {ndustries located on
this part of the corridor.

However, south of Philadeiphia the corridor was 2 primary
west-south as well as north-south freight route. The oniy
paralliel line (now part of the £SX System) actively competed for
this freight traffic. Even 7 1its managers were wiiling to
accommodate trains diverted from the corridor, the 1line’s
capacity would have had to have been increased at great expense
in order to accommodute the diversiorn. Moreover, Conrail would
have had to spend large sums to construct connecting tracks, to
build new bridges, or to enlarge existing bridges to accommodate
more tracks. But even 1f all this could have been accomplished,
some freight trains would still have had to be operated to serve
industries on the corridor and on branch lines connected to it,
Hence, there would always be some risk of a freight train
derailing alongside or in front of a fast-moving passoeng.r train
on an adjacent track. Although that had not happened on the New
York-Washington corridor since 1929 (see appendix L), the
probahility of it happening again could be reduced even further
by operating as many freight trains as possible during the hours
when passenger trains were not running. However, Conrail'’s
ability to do this diminished as Amtrak began runniing more
passenger train , and there were correspondingly shorter times
when Conrail had exclusive use of the corridor.

Aside from the necessity of operating them on parallel
tracks, the mix of freight and passenger trains on the corridor
had another serious deficiency in that it was not possible to
dedicate specific tracks for exclusive use by freight or
passenger trains over great distances. This deficiency was
particularly acute between Baltimore and Perryville where the
1ine varied from two to three to fouv tracks., The two-track
segments, necessitated by long bridges crossing the Gunpowdevr,
Bush, and Susquehanna rivers Wwere built-in bottlenecks that
frequently interrupted the smooth flow of train traffic. The
problem was exacerbated by the growing number of trains operated
by Amirak.
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Wherever a larger number of tracks converged to only two
tracks as at Gunpow, passenger trains vroutincly encountered
freight trains that had to yield the wvight of way to them. The
possibility that a freight train might fail to stop and enter the
intersection in such a situvation should have been recognized by
Amtrak as the most potentially serious operational satety hazard
on the corridor. This should have motivated Amtrak to require
the use of ATC, the highest pessiblie level of protectirn given
the sttuation.

Suypervision and Manaqement

Because train ENS-121 was operating on Amtrak’s line it was
operating undey  Amtrak vules, Further, Amtrak had the
responsibility for the management and supervision oi all
operations on the corridor.

Conrail’s Supervisory Managqement.--Conrail had a substan-
tial supervisory force to oversee its operations at Baltimore and
between Washington and Perryville. Three road foremen of engines
headquartered at Baltimore and Washington supervised <The 60
engineers who worked over this territory, and there were two
trainmasters at Baltimore, as well. A1l were required to make at
least 250 efficiency checks monthly, including compliance with
the signal and vradio rules and speed restrictions.

The Safety Board determined that Conrail management had
also required its supervisors to make frequent employee fitness-
for-duty checks at reporting points such as Bay View where
supervisors were on duty day and night., The Safety Board has
long been concerned about the railroads providing adequate
supervisory oversight wheve train crews report for duty. In its
investigation of a Conrail collision at Royersford, Pennsylvania,
in 1979, A2/ the Safety Board determined that a crewmember,
nperating one of the trains involved in the accident, was under
the influence of marijuana. He and the other members of his crew
had reported to a location where no supervisors were on duty and
supervisor:; checks of crews were rarely made. As a result of its
investigation, the Safety Board recommended that Convail:

R-80:-5

Provide aduequate supervision of night train oerations
and include in supervisory efficiency checks, periodic
checks of train crewmembers’ fitness for duty at
reporting points and on trains en route,.

42/ Railroad Accident Report--"Rear End Collision of Consolidated
Rail Corporation Freight Trains ALPG-2 and APJ-2 Near Royersford,
Pennsylvania, October 1, 1979" (NTSB/RAR-80/02).
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Following its investigation of a collision of two Missouri
racific freight trains near Possum Grape, Arkansas, in 1982, 43/
the Safety Board recommended to member railroads of the
Association of American Raflroads:

R-£2-60

Establish supervisory  procedures at crew-change
terminals to insure that all operating department
employees coming on duty at any hour of the day are
physically fit and capable of compiying with all
pertinent operating rules.

According to Conrail’s manager of rules, these safety
recommendations and others of a similar nature were instrumental
in the development of Conrail’s system-wide program for
intensifying supervisory oversight and rules enforcement.

! ight of the Traincrew.--Conrail reported it
had intensified its supervisaory oversight and it had at least two
supervisors at Bay View Yard on January 4, 1987. Nevertheless,
the supervisors did not recognize that the craw of train EN5-121
failed to make a proper and complete ACS tlest, failed to secure &
proper radio (although the trainmaster had reason to be concerned
that they may not have had a proper radio), and failed to make a
predeparture brake test. If the supervisors recognized these
failures, they failed to take any action to correct the
situation. Instead, the crew took train ENS-121 out on the NEC
whe:e they would be operating on tracks with high-speed passenger
trains.

Despite the fact that the engineer of train ENS-121
consistently scored high in the annual rules examinations and was
considered to be competent in his work, there were indications
thit he did not fit well into an organization that depended on
individual reliability and ability to perform without close
supervision. These characteristics should have been apparent to
managemeni. One supervisor described the engineer as
woyerconfident and surly," and he intimated that he was resistan
to snpervisory guidance. The engineer also had been disciplined
for belligerence and threatening a crew dispatcher. Although co-
workers had described him as outgoing and friendly, one barmaid
described him as occassionally "displaying a temper and obnoxious
behavior" when drinking. The engineer’s propensity for laying
off was a matter of vecord. His frequent infractions of motor
vehicle regulations when he was off work were also a matter
of record, but these records were not as readily available to

43/ Raiiroad Accident Reporti--"Side Coilision of two Missouri
Pacific Railrocad Company Freight Trains Near Possum Grape,
Arkansas, October 3, 1982" (NTSB/RAR-83/06) .




the engineer’s supervisors. The engineer’s propensity to lay off
should hkave been an indication to the engineer’s supervisor that
the engineer might have had serious problems that could affect
his Jjob performance,

In 1986, FRA had issued its "Field Manual on Drug and
Alcohol Usa" to assist the ratlroads in implementing Federal
regqulations (49 CFR 219.19) on alcohol and drug use by railroad
employees. According to Conrail’s manager of rules, this manual
had been distribufed in 1986 to supervisors as part of Conrail’s
Management Awavreness Program. The manual cited "key criteria"
for. "early identification of work performance problems,”
including 1increased absenteeism and sick days, frequent mood
changes o¢r swings, decreased ability to receive constructive
criticism, increased aggressiveness or defensiveness, incidents
of hostility toward feliow workers, and encounters with police.
The Safety Board believes thact the engineer’s absenteeism and
rules violation shouid have alerted his supervisors to
potential employee problem and should have caused them to do some
additional checking on the engineer which may have enabled them
to learn of the engineer’s motor vehicle wviclations and his
chemical dependency.

Further, had Conrail had reasonable-cause testing as a part
of its drug and aicohol program, the engineer’s vrecord of
absenteeism would probably have qualified as reasonable cause for
testing and his chemical dependency may have been uncovered.
Unfortunately Conrail did not have such a provision in its drug

and alcohel program. Further, it appears that because of a
decreasing amount of work for its traim crews in this area, the
engineer’s supervisors were probably not overly concerned about
the engineer’s record of absentceism and never checked further to
determine if the engineer had other problems.

The Safety Board previously expressed concern about the
need for organizations that provide pubiic transportation to
monitor properly the performance of operating employees,
including off-duty indicators of potential performance problems.
After investigations of accidents 1involving air carriers and
operators of intercity bus 1lines, 44/ the Safety Board has
suggested that the driving records of operating employees be
monitored (this may require the permission of the employees)
through State departments of motor vehicles {(which have access to
the National Driver Register (NDR) operated by the National
Highway Traffic Administration, DOT) to learn of serious motor

44/ Highway Accident Report--"Intercity Tour Bus Loss of Control
and Rollover Into the West Walker River, Walker, California,
May 30, 1986" (NTSB/HAR-87/04); and Aircraft Accident Report--
"Simmons Airlines Flight 1746, Embraer Banderante, EMB-110P1,
M1356P, Near Alpena, Michigan, March 13, 1986" (NTSB/AAR-87/02).
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vehicle operating viclations, including driving while intoxicated
or using drugs. These ind’cators should then be used as a part

of a supervision program of the employees that would include

taking appropriate actions when carly signs of probl=ms appear.

Currently, there are no systematic means for rail employers
to gain access to driving records. In fact, current Jlaw
governing the NOR strictly 1imits dissemination of information
from that multijurisdictional data base.

The Safety Board beslieves that this is a deficiency 1in the
current system and that rail employers should have access to the
NDR. This type of data can be essential to an accurate
assessment of an individual’s Fitness to operate a train. Access
to driving records on afi individual State basis may not provide
complete information, as drivers often commit traffic offenses in
multiple jurisdictions.

on June 22, 1987, the DOT proposed the enactment of
legislation that would provide access to the NODR by other
transportation employers {rail and air). On November 5, 1987,
the Senate passed a major railroad safety bill that fincluded
access to the NDR by rail employers and the FRA. Similar
legislation has beer proposed in the House of Representatives.

The Safety Board believes that Conrail should do more to
ascertain facts about employees who are in safety critical
positions so that Conrail can be alerted to early warnings of

potential performance-related problems. Conrail should develop a
policy that would provide supervisors with criteria regarding the
employees’ driving record, absenteeism, on-the-job violations,
and other factors. These criteria should require specific
sctions including supervisory discussions with the employee,
counselling, or suspensions when the combination of such warning
signs reach predetermined levels.

Conrail’s Eggjnmgnt___Lnspggtjgn.--Based on documents
provided by Conrail and the testimony of Conrail’s superintendent

of motive power-east, the lead locomotive unit of train ENS-121
repeatedly passed through the 51st Street enginehouse at Chicago
Wwithout receiving the required ACS test when it was the rearmost
unit of an outbound Tocomotive. Because this location presented
the tast opportunity for this test before a "relayed" through-
train passed into ACS territory, it was {imperative that the
employees responsible for the mainienance of equipment at Chicago
perform the test properly.

The Safety Board 1is convinced that shortcomings in
performing the ACS tests should have been discovered by the
responsible maintenance-of-equipment supervisors since they had
access to the inspection reports. These reports provided proof
that the testing was not being done properly. Conrail should
take the necessary steps to carrect this inadequacy at Chicago
and other locations where the ACS tests ave performed.
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Further, the Safety Board believes that Conrail’s
supervisory oversight of its operating employees and its
equipment was inadequate to discover that some of the ACS alerter
whistles were being muted. Conrail action to prevent the
whisties from being muted may have prevented this accident. The
Safety Board believes that Conrail should revise its procedures
to require that the ACS alerter whistles, the cut-out cocks of
the A(CS, and deadman safety control systems are properly and
thoroughly inspected at appropriate intervals.

Antrak's.  Supervisory Management.--The Safety Board’s
investigation revealed that, unlike Conrail, Amtrak had only a
limited rprogram of supervisory oversight of its corridor train
service employees. Safety Recommendation R-83-60, previously
mentioned, had been addressed to Amtrak as well as other
railroads in 1982, recommending improved supervisory oversight at
crew-change terminals. Nevertheless, Amtrak’s vice president of
operations and maintenance testified at the public hearing that
Amtrak’s conductors, not its supervisors, were responsihle for
checking employees’ fitness for duty.

The Safety Board has repeatedly pointed out the
deficiencies in a policy of relying on train crewmembers to
police their performance and fitness, even when trains carry
freight (not passengers), are operated at moderate speeds. and
are separated by substantial distances. The Safety Board
believes that this policy does not provide an acceptable level of
protection for railroad employees and the public traveling on thne
corridor, where Amtrak trains are scheduled as frequently as
every 1/2 hour, may be operated only a few minutes apart, are
often crowded with people, and are operated at higyh speeds.
Proper supervisory oversight 1is heightened by the fact that
engineers on Amtrak corridor trains are alnne on their
locomotives, isolated from other crewmembers, and can defeat the
action of the safety backup systems. The Safety Board believes

that Amtrak must provide more effective supervisory oversight of
its employees,

Ther Amtrak vice president testified that transfering the
responsibility for checking fitness from the conductors te the
supervisors would require the addition of 150 supervisors

"nationwide." If that were a valid argument, +the cost of
remedying the problem could be high,

However, in the high-speed territory on the corridor
between New York and Washington over which Amtrak has complete
responsibility, Amtrak traincrews report to fewer than 12
locations. To properly supervise these locations and the
territory between them would require a fraction of the numhey of
supervisors cited by the vice president. Moreover, the Safety
Board is not satisfied that Amtrak lacks an adequate operational
supervisory force to carry out the Safety Board’s recommendation,
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but rather the Safety Board is convinced that deficiencies in
Amtrak’'s supervisory oversight policies and procedures are the
reason it has not done what the Safety Board has asked. This
conclusion is supported by the large number of senior Amtrak
supervisors who were on hand at Chase in a relatively short time
after the accident, but who failed to take a number of
appropriate actions,

At the time of the accident, Amtrak had a safety department
headed by a director of safety who reported to Amtrak’'s vice
president of operations and maintenance. This organizational
structure should have enabled Amtrak’s safety department to be
equal to and not subordinate (as it was) to Amtrak’s line
departments, including transportation, maintenance-of-way, and
maintenance-of-equipment, which were also under the vice
president of oparations and maintenance. Further, under such an
organizational stiructure, the safety department should have been
able to provide safety input to the policies, methods, and
procedures employed by the line departments and into atll facets
of Amtrak’s operations including accident and injury prevention,
job safety analysis, employee training, rules enforcement, train
operations, equipment design and modification, and passenger
safety. To be effective, safety department personnel should have
appropriate backgrounds and expertise. They should also have
authority at least equal to that of their counterparts in the
other departments and would have to develop <close working
relationships with tnose individuals. Thus to succeed, a broad-
based oarganization-wide approach to safety requires the
establishment of firm policies by the vice president of
operations and maintenance to whom fthe various departments were
responsibie.

According to the general superintendent of the Philadelphia
division involved 1in this accident, the division had its own
independent safety program. Safety supervisors from Amtrak’s
safety department were assigned to this program. He described
the proygram as the whole safety "package" that covered everything
from "A to Z." The safety supervisor assigned to the division,
who was on site shortly after the accident, testified that hefore
1985, he had been a substation electrician., There was no
evidence that he had received training or experience in safety
work in general, or operational safety in particular. According
to the safety supervisor, he had no involvement in train
operations, efficiency testing, operating rules training, or
observing the fitness of Conrail cruws on the corridor.
Subsequently, the division general superintendent testified that
he thought that anything vrelated to safety was the safety
supervisor’s rasponsibility and also that compliance with signals
was a safety matter. However, he also stated that compliance
with operating rules, speed restrictions, and signal aspects were
the responsibility of the transportation department and not the
safety department. The Safety Board believes that & safety
department should be concerned with such aspects of the
railroad’s operation and that its safety supervisors should be
qualified to address such issues.
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The Safety Board’s investigation left Tittle doubt that
Amtrak's safety department was primarily involved in preventing
employee injuries and implementing emergency response and other
educational programs with outside organizations. Although these
are important issues, Amtrak’s safety depariment shouild have also
been concerned with promoting operational safety, The Safety
Board also believes that the effectiveness of safety personnel
can often be greatly enhanced when they report to a director of
safety and not to division transportation officers.

The Safety Board’s experience with Amtrak since its
formation and again in connection with the investigation of this
accident suggests that safety has not had sufficient management
support, and thus, it has not had the impact it should have on
train operations, passenger safety, enforcement of operating
rules and restrictions, or the purchase and maintenance of traip
equipment. The Safety Board believes that, 1f Amtrak management
had been more sensitive to safety, it would have been more
responsive to past Safety Board safety recommendations,
particutarly those that addressed the need for automatic safety
backup devices on corridor trains and the elimination of the
injury-producing features of its cars.

Antrak’s Oversight of the Traincrews.--The Safety Board
found Tittle evidence that even Amtrak’s transportation
denartment supervisors actively monitored crew compliance with

signal aspects and speed restrictions. There was no record that
Amtrak performed operational efficiency checks on the engineer of
train ENS-121., Despite the fact that the engineer of train 94
worked a round trip over the corridor daily, Amtrak’s records
indicated he had been subjected to operational checks on the
average of only four times annually during the 2 years preceding
the accident; only half the checks included speed checks., In
1985, he had been checked twice on his compliance with a "clear®
signal aspect, but during that year and 1986, he was never
checked on his compliance with a restrictive signal aspect. The
Safety Board believes that compliance with a "clear" signal
aspect is not a meaningful signal check.

In its 1984 safety assessment of corridor operations, FRA
found that operational efficiency checking appeared to be
"nonexistent” and that Amtrak imposed no efficiency checking
requirements on its operating officers. The FRA report also
stated that efficiency checks that woutd interfere with schedule
requirements were not conducted, and some Amtrak supervisors
stated they beiieved they would be disciplined if checks delayed
a train. In 1985, Amtrak responded to this evaluation by stating
that it intended to increase efficiency checks, but would not
require that a specific number of checks be conducted in a Ffixed
period of time. It was about this time, according to Conrail,
that Amtrak relaxed its opposition to Conrail effictency checks
on the corridor,
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According to Amtrak’s records, operational efficlency
checks of the Conrail engineer were made on July 24 and October
24, 1985, However, its records indicate that the engineer was
not checked for cempliance with signal, speed, or radio rules on
either date. Further, on October 24, 1985, the engineer took his
annual examination on Amtrak’s vuies and was not in service on
that day (he did not operate a train on that day). The Safety
Board does not know how Amtrak could have performed an
operational efficiency check on an engineer who was not operating
a train.

' At the time of the safety Board’s p.2lic hearing, Lhe
Philadelphia division general superintendent stated that he was
requiring his operating supervisors to perform one speed check
and cone signal check monthly. It 1s not known if this
requirement was in force at the time of the accident, Since
Amtrak continues to deny Conrail permission to make restrictive
signal checks, the Safety Board believes that the required Amtrak
supervisory signal checks are probably of the "c¢lear" aspect
type.

The Safety Board’s investigation developed substantial
evidence that Amtrak placed great emphasis on maintaining the
corridor passenger schedules because of its competition with air
carriars for the New York-Washington passenger traffic. By the
time of the Chase accident, Amtrak had greatly increased its
share of passengers. According to Amtrak’s vice president of
operations and maintenance, that share was then one nut of every
three passengers. The consistent adherence to schedules
certainly contributed to Amtrak's success. However, to meet
schedules, the fastest Metroliners had to average 80 mph,
including four stops, to make the 169-minute schedule between
Washington and New York. Until late in 1986, this was only 4
minutes more than the computed minimum running time between those
points. VYet, according to the Philadelphia general
superintendent, at the time of the accident, trains cn his part
2§ the corridor were running "on time" more than 8% parcent of

g time.

Amtrak officials who testified before the Safety Board
insisted that train 94 could have made 1ts normal schedule even
if it had not exceeded 105 mph at any time. The Safety Board
pelieves this would have been very difficult if not impessible to
accomplish, With one fewer car the day before the accident, the
engineer was able to make up only 1 of the 30 minutes 41t was
bahind in its schedule, although the train was permitted to run
as fast as 125 mph. On the day of the accident, the enginear had
actually lost time running belween Washington and Baitimore,
aithough the train was operated well over 105 mph whenever track
speeds permitted.
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Train 94 was dispatched from the Baltimore station ahead of
Metroliner 112. Both trains were in Lhe station simultaneously,
and train 94 was not routed onto track 1 so it could be overtaken
by the Metroliner which was behind schedule. Thus, it is very
Tikely that the enaineer of train 94 understood he was going to
be running ahead of the Metroliner, In the 32 miles between Bay
View and Perryville, train 94 had a 19-minute schedule, the same
as most of the 125-mph Metroliners, and had to average 101.3 mph
to meet it. Considering that this portion of the corridor
included 80- and 90-mph restricted sections, it would have been
diﬁf;c¥!t for a train traveling 105 wph or less to meet this
schedule.

As for supervisory speed testing, FRA’s 1984 assessment
reported that Amtrak corridor trains were operated in excess of
allowable speeds before the assessment was begun. But, even
while the assessment was in progress and 1t was general knowledge
that FRA 1{inspectors were making vradar speed checks on the
corridor, some engineers continued to speed. While the
assessment was in progress, the B of LE presidoent complained to
Amtrak that corridor engineers wevre being pressured and hassled
by supervisors to maintain schedules. While this was denied by
Amtrak’s president, the Safety Board believes that Amtrak’s
operating supervisors may have been overly c¢oncerned with
assuring that Amtrak trains meet their schedules, even when, in
some cases, the schedules moy have been somewhat unrealistic,
The Amtrak generzl superintendent’s interpretation that equipment
speed restrictions superseded track speeds. the ambiguous nature
of Amtrak’s timetabls speed restrictions, and Amtrak’s failure to
inform dispatchers when trains were restricted to less than their
normal speed also support the conclusion that on the corridor,
speed and schedules were paramount, perhaps even above safety,

The Safety Board understands and supports the need of
transportation companies to provide dependabie, on-time sevvice
for the traveliing public. However, it can be extremely harmful
to the traveling pubiic 1f safety constderations become
subjugated to meeting schedules. The Safety Board believes
that this may have happenad to Amtrak 1in 1its otherwise
cogTﬁndabTe efforts to provide such service to the <{raveling
pu c.

tven it Amtrak subsequently relaxed 1ts emphasis on speed,
and 1f track speeds were increased without reducing running times
tate in 1986, which made it easier for engineers to meet
schedules without speeding, the Safety Board believes it 1is
possible that a mindset (of the importance of meeting schedules)
had bheen established 1in the transportation department that could
not be changed easily. Additionally, the Safety Board believes
that it 1s possible that such a mindset may have motivated the
engineer of train 94 to operate his train above its permitted
speed just hefore the accident.
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ﬁuggrvtglgn‘gimlgjiggjggjggl Testing.--At the time of this
sccident, Federal regulations required all train crewmembers,

dispatchers, operators, ‘and other employees subject to the
Federal Hours of Service Act to submit specimens for
toxicological testing "as soon as possible” after a major
sccident that resulted in fataiities and in which they had direct
involvement. The regulations required that the railroads make
"ayery reasonable effort to assure that samples are proviced" for
testing. Amtrak and Conrail had included this testing
requirement in  their operating rules and had instructed
supervisors and employees on its provisions and the proper use of
the testing equipment. A1l Amtrak and Conrail crewmembers as well
as the dispatcher and block station operators were required to be
tested, and they stated that they expected to be tested.

Amtrak’s safety supervisor and assistant vice president of
transportation arrived at the site 30 minutes and 1 hour 25
minutes after the accident, respectively. Three Amtrak
superintendents were there by 3:30 p.m., and the general
superintendent arrived an hour tater. Conrail’s superintendent
at Baltimore testified at the public hearing that he was on the
scene 50 minutes after the accident. Shortly afterward, he was
joined by a trainmaster and a rcad foreman of engines. Still
fater, a Conrail police captain and anoiher trainmaster arrived,
Thus, within 3 hours of the accident, at least six Amtrak and
five Conratl supervisors were on the scene.

Amtrak officials testified at the public hsaring that
1 invoived were
t was Amtrak’s

because the accident occurred on Amtrak and al
subject to Amtrak rules and supervision, 1
responsibility to enforce the testing requirement. From the time
the first supervisors arrived at the scene, each crewmember
should have been monitored and taken promptly to provide
specimens for testing.

of the seven Amtrak employees who ware subject to the
testing requirements, only the Edgewood block station operator
was taken to a hospital by a supervisor for tesiing. Amtrak
officials did not accompany the other enplovees to hospitals to
ensure that specimens were furnished. One Amirak assistant
conductor did have a urine specimen taken that was forwarded to
%AT{ F%; testing, although the stipulated procedures were not
ol lowed.

Although a fire department official testified that he
detected a strong odor of alcohol on the broath of the flagman of
train 94 not long after the accident, he observed nothing else
about the flagman that might have fndicated he was intoxicated.
Further, no other crewmembers or passengers corroborated the five
department official’s testimony and some stated the flagman
showed no signs of being undev the influence of alcohol. In the
event the conductor was incapacitated, the flagman would have
been in charge of the crew of train 94. In that position, he
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would have had the responsibility for the train’s passongers.
Because of the importance of the position the flagman may have
held and because he was a crewmember aboard a train involved in
an accident, the Safety Board believes that testing of the
flagman was particularly important. Because specimens for
tasting were not taken until several days after the accident, it
is not possible to prove or disprove the testimony of the fire
official concerning the tiagman’s condition.

Similarly, the Safety Board couid not establish 1{1f the
other crewmembers of train 94 and the dispatcher were free of
alcohol and drugs because Amtrak’s ranking officials at the
accident site decided their performance had no bearing cn the
accident. Thez Amtrak assistant vice president of transportation
circumvented his own company’s rule and the Federail regulations
when he decided not to have i{hese persons submit to testing.

-~

Following the accident, the Conrail engineer remained at
the site and talked with many people idncluding the Conrail
terminal superintendent who, about an hour after the accident,
ordered the engineer to be put in an ambulance to transport him
to a hospital. However, since no supervisor escorted the
engincer to the hospital, the engineer was ahle to leave the
ambulance undetected. Valuable time was lost because the Conrail
trainmaster at the accident site did noit escort the engineer to
the hospital for testing.

The Safety Board determined that neither the Conrail
terminal superintendent nor the Amtrak assistant vice-president
of transportation attempted to learn where the engineer had been
taken and to instruct a supervisor to take samples. About 2 1/2
hours after the accident, it wa: discovered that the engineer was
still on the site and the Convail trainmaster was told to
accompany him to a hospital. Ancther 2 hours passed before a
blood specimen was drawn for FRA testing, although the engineer
Rad been at the hospital with the trainmaster for more than 1 1/2

ours., -

The brakeman did not provide specimens until 8 hours 45
minutes aftar the accident. His whereabouts were unknown to
Amtrak and Conrail officials for more than 6 houvs.

The Safety Board 1s deeply concerned about the failure of
Amtrak and Conrail superwisors to comply with the intent of the
FRA regulations for postaccident toxicological testing and about
FRA’s inability to achieve timely compliance with its regulations
by these two railroads in this accident. The Safety Board is
pleased that both railroads have now implemented all parts of the
FRA’s regulations, including reasonable cause testing. However,
the Safety Board 1is not <convinced that the compliance
detficiencies that occurred in this accident will not reoccur.
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The failures toc obtain, on a timely basis, specimens for
toxicological testing from all employees who may have had a role

in this and in other recent accidents such as the derailment of.

the Norfolk and Westera Railway Company passenger excursion steam
train near Suffolk, Virginia, and the collision of the two
Southern Pacific Transportation Company trains near Yuma,
Avizona, on June 15, 1987, suggest there may ba a need for
improvements in the FRA alcohul and drug rules.

As a result, the Safety Board has undertaken an assessment
of the impiementation of the FRA rules on alcohol and drug use in
the railroad industry. The Safety Board has been reviewing the
results of the FRA program and GLhe specific components of the
rules that may need to be strengthened. Postaccident testing and
reasonable-cause testing is being monitored and evaluated, The
Safety Board believes that the reasonable-cause testing
provision, for example, may provide the greatest deterrence to
illegal alcohol and drug use. Theraefora, the Safety Board is
evaluating the extent to which rallroads are voluntarily
imptementing this section, Additienally, the Safety Board is
reviewing the reporting criteria and the number of tests actualiy
undert.-.en under the FRA rules. Further, the Safety Board is
reviewing the programs of several major railroads to identify
%hose that have been successful in combating this serious safety

ssue,

ERA_Oversight af the Northeast Corridor

The Safety Board has often expressed iis belief to the FRA
that all trains operating on mainline passenger train tracks
should be equipped with devices that will automatically comply
with the way:ide signal system if the engineer fails to do so.
The FRA has had a special responsibility in its oversight of the
NEC as the current corridor system has resulted from Federal
legislation and regulations. When Amtrak presented to the FRA
its original plan for the implementation of 1ts high-speed
passenger service on the HNEC and also when Amtrak sought
permission from the FRA to modify its signal system and
interlockings, the FRA should have recognized the need for all
trains operating on the NEC tc be equipped with automatic safety
backup devices. The FRA should have taken action to iuplement
regulations requiring all trains operating on the NEC to be
equipped with autom:tic safety backup devices; 1t should have
prevented Amtrak “rom permitting Conrail to replace its
locomotives which were equipped with safety back up devices with
locomotives not so equipped, thereby decreasing the level of
safety on the NEC.

The FRA has not clarified its interpretation of 49 CFR
236.566--a request made by the Safety Board during the
fnvestigation of this accident. Therefore, the Safety Board
does not know if the FRA believes (or did believe) that this
regulation permits {or permitted) Amtrak to have allowed Conrail
to replace its ATC-equipped locomotives with non-ATC locomotives,
(However, when 1in December 1980, the FRA approved Amtrak’'s
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pronosal for the future high-speed operation of the corridor, it
did so on the condition that relief from 49 CFR 235.566 would be
cancelled and then noted that the regulation prohibited the use
of non-equipped locomotives). If the FRA did believe that 49 CFR
236,566 permitted this repiacement, the Safety Board belijeves the
FRA should have amended the reguiation to have prevented it. If
the FRA did not believe the regulation permitted this action, it
shog]d have preyv-nted Amtrak from allowing Conrail to take the
action,

In any avent, the Safety Board believes that the FRA should
have recognized ths dangers of permitting non-ATC-equipped
locomotives to be used on the corridor and should have taken
action to prevent this from happening. In failing to do so, the
FRA helped to create the conditions {hat led to this accident.

The Safety Board 1is alsc concerned that FRA did not
exercise sufficient oversight over the management and supervision
of the corridor by Amtrak. As was pointed ont in its 1984 safetly
assessment, the FRA found inadequacies in Amtrak’s supervision of
its engineers {insufficient operating efficiency <checks),
indications c¢f operation of trains 1in excess of speed
restrictions, and o¢ther indications that Amtrak was not
exarcising sufficient supervision of its employees resulting in
the operation of trains at excessive speeds. The Safety Board
believes that the FRA was slow to act, and this may have
contributed to Amtrak’s supervisory deficiencies.

The FRA has also failed to support adequately. the Safety
Board’s efforts to have Amtrak improve the crashworthiness of its
passenger cavr interiors, The Safety Board believes that FRA
could have persuaded Amtrak to accept and implement the numerous
recommendations it made to Amtrak for car interior improvements.
If the FRA was unable to accomplish this through persuasion, it
could have required this through regulation,

The promotion of compliance with its alcohol and drug
vegulations 1s another area in which the FRA has not exercised
sufficient oversight of the railroads. The FRA must do more in
advance of accidents to set the stage for prompt and complete
compliance with the postaccident toxicological testing provisions
of its regulations, and it must do considerably more at the scene
of an accident to obtain compliance. Through on-scene staff and
if necessary, through senior management, the FRA should have made
it very clear to both Amtrak and Conrail shortly after the
accident of the need to have all Amtrak and Conrail employees
involved in this accident supervised and taken promptly to
appropriate facilities to provide toxicological specimens for
testing. “The Safety Board recognizes that the FRA cited Amtrak
following the accident for its failure to comply fully with the
regulations. However, the Safety Board believes that the FRA
should have taken sufficient action beforae the accident and at
the scene of the accident to have achieved full and timely
compliance with the regulations, thereby avoiding the need to
cite Amtrak after the accident.




Response to the Emergency

The emergency response forces of "altimore Counily and 1its
neighboring jurisdictians responded prorptly and in appropriate
strength to the emergency. Because of the relative isolation of
the accident location and the very limited access to it, it was
inevitable that the access routes would be congested with
emergency vehicles. ([lowever, more *timely action by the county
police could have prevented the gridlock that was caused mostly
by curious motorists. This wunnecessary congestion severely
hampered access to the site by emergency vehicles for as long as
6 to 7 hours after the accident.

The county police also failed to prevent access to the site
by crowds of onlookers and others who were not divectly involved
in the rescue operation. Tnis failure interfered with emergency
treatment personnel who were attempting to identify and treat
tnjured passengers. The civil police devoted some of thetr
resources to assisting Amtrak in determining who iad been on the
train. This effort should have been left to Amirak police and
supervisors who were on the scene permitting the civil police to
control access to the area,

Rescue forces were hampered by extrication tools that
proved inadequate to deal with the structure of the Amfleet cars.
As a result, some passengers were not extricated until afier
temperatures dropped below f{reezing. It appears that at TJeast
one person may have died as a result of hypothermia while
awaiting rescue and not solely from the injuries received in the
accident. In 1its future liaison with local emergency forces
especially along the corridor, Amtrak should provide them with
structurail diagrams for the cars and information relating to the
types of tools (even if new tools must be designed and developed)
that can be used effectively to free persons irapped in railroad
car wreckage,

The State of Maryland contributed important resources,
including National Guard and State police units. These
resources greatly benefited the ability of the emergency response
personnel to quickiy evacuate the seriously injured,

Survival Aspects

Most of the impact force of the collision was absorbed by
the rear Conrail locomotive unit and the locomotive units and
head three cars of train 94, Assuming that the Amtrak engineer
had perceived and reacted to signal 2N changing to a "stop"
aspect in 6 seconds, thers was only 15 seccnds for the engineer
to reach the rear cab, the orly part of the lead locomotive
unit’s superstructure that was not destroyed. To reach the rear
cab, the engineer would have had to work through the narrow
passageway and open the doors on both ends.
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The lead car of train 94 was so thoroughly crushed that had
the car been occupied, almost none aboard could have survived the
crash, Fortunateiy, the car cerved as a bhuffer much as a
baggage car weould, It was also fortunate that there were only
25 passengers aboard the second car, which had 84 seats. More
than half the passengers in this car were fatally injured, and
the emergency response personnel had great difficulty in
extricating injured passengers. Had the car been filled to
capacity, as were most of the cars to the rear, the toll of
fatally-injured passengers wotld have been much higher. More
than 450 people aboard train 94 were not injured.

The effect of the collision and rapid deceleration of tra.n
94 were progressively less severe toward the rear of the train
because the cars’ tightlock couplers resisted disengagement of
the cars through the worst of the derailment sequence. The
Jackknifing of cars that did occur was not severe, and none of
the rear nine cars were struck in the sides. As a result, these
cars retained their structural integrity.

Nevertheless, the Safety Board believes that many
passengers aboard the train were injured unnecessarily because
not all of the seats were adequately secured against undesired
rotation, many seatbacks became detached ‘exposing their
sheetmetal frames, luggage was stowed in open luggage racks above
the seats of the coaches, and unsecured equipment was Lhrown into
the atsles in the food service cars,

Most Amtrak corridor trains, including the Metroliners and
some of the conventional trains such as train 94, were operated
without baggage cars because this type of car was restricted to
105 mph. The Amfleet cars and rebuilt Heritage coaches had no
provision for storing Tuggage except for the open overhead racks
above the seats. There were no restraints to prevent luggage
from falling on to passengers, particularly in cars that were
Jackknifed and/or tilted.

Even before the formation of Amtrak in 1971, the Safety
Board recognized the potential for unrestrained luggage and
inadequately designed and secured seats in railroad passenger
cars to cause serfous injuries to passengers in a high-speed
deraiiment. In its dinvestigation of a 1969 derailment of a
conventional Penn Central passenger train on the corridor north
of Washington, 45/ the Safety Board noted that although the cars
of the train had remained 1in 1ine with and on the track
structure, many tipped over causing seats to rotate and Juggage
to be launched from overhead racks. The Safety Board concluded
that most of injuries received by the 144 opersons injured
"resulted from persons being thrown Ffrom their seats and from
f]ying Tuggage and loose objects." The Safety Board’s report
statad;

Ra
Si

ilroad Accident Report--"Penn Central Company Train Second
{(Silver Star) Derailment at Glenn Dale, Maryland, June 28,
9" (NTSB/RAR-70/01).
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Two interesting and important questions are raised by
this accident. . .control of loose furniture and
luggage on high-speed trains and. . .the availability
of some means of restraining passengers in Ltheir seats.
In the aviation field, luggage retention. . . [is]
required by regulations.

As a result of 1its investigation, the Safety Board issued a
recommendation to FRA:

R-70-10

Initiate studies to determine the relationship hetween
rail passenger car design and passenger injury, and,
where practical, take action for correction in the
design of future high-speed and rapid transit cars.

Safety Recommendation R-70-10 was reiterated in the Safety
Board’s report of a 1970 Richmond, Fredericksburg & Potomac
passenger train derailment in Virginia. 46/ In this report, the
Safety Board concluded that "most of the passengers were injured
by being thrown from their seats or by 1luggage dislodged from
overhead baggage racks." The Safety Board also issued &
recommendation to the FRA:

R-71-6

Institute immediate regulations requiring the equipment
of all future, new, and rebuilt passenger cars with
secured seats and luggage retention devices.

FRA responded to Safety Recommendation R-70-10 in 1974,
stating that it had a study in progress regarding passenger car
crashworthiness and was planning crash testing during fiscal 1976
as part of the design and developmeni function for now equipment,
on the basis of this response, the Safety Board classified the
recommendation "Closed--Acceptable Action." The Safety Board
classified Safety Recommendation R-71-6 "Open" pending the
results of FRA’s crash testing and uvaluation.

on June 106, 1971, the Safety Board investigated a major
train accident in which passengers were fatally injured 47/ and
subsequently issued Safety Recommendation R-72-34 recommending
that Amtrak correct the injury-causing features of its passenger
cars as they were rebuilt and establish specifications for the
interior designs of new cars that would minimize impact-type

injuries. T"his recommendation was subsequently classified

46/ Ratlrcad Accident Report "Richmond, Fredericksburg and
Potomac Railroad Company Train No. 10/76, Derailment at
Franconia, Virginia, January 27, 1970" (NTSB/RAR-71/01}.

47/ "Railroad Accident Report--"Derailment of Amtrak Train No. 1
While Operating on the Il1linois Central Railroad, near Salem,
I1tinnis, June 10, 1971" (NTSB/RAR-72/0%) .
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"Closed--Accuptable Action" after Amtrak informed the Safery
Board that it was requiring improved safety features for new
passenger cars, including the Amfleet-type cars and was improving
existing cars to reduce injury-causing interior features.

Following 1ts dinvestigation of a 1974 passenger train
deratiment 1in Kansas, 48/ the Safety Board issued Safety
Recommendation R-75-5 recommending that Amtrak ", ..require the
installation of the 1atest practical crashworthiness features
when rolling stock is renovated or when new cars and Tocomotives
are purchased." Amtrak regponded on July 21, 1976, informing the
Safety Board that the new cars it would be acquiving in the next
several years would have the latest crashworthiness features.

Antrak’'s new Amfleet-type coaches and food service cars,
delivery of which began in 1977, were among those Amtrak was
referring to in its 1976 response to the Safety Poard. However,
these new cars, which had no luggage compartments, were designed
for maximum seating capacity, Despite Amtrak’s assurances to
the contrary, the recommendations that the Safety Board had made
to FRA and Amtrak relating to unsecured luggage had not been
addressed in the design of the new cars. The only provision for
stowage of carry-on baggage was open racks above the seats.

After the original Amfieet cars were delivered, the 1978
FRA crashworthiness study 1dentified seat rotation as a major
cause of passenger injuries and recommended the seats be equipped
with positive locks to prevent undesired rotation. In subsequent
investigations of accidents involving Amfleet cars, the Safety
Board found that the coach seats rotated causing passengers to be
thrown from them,

fFollowing a 1979 collision on the corridor in New
Jersey, 49/, the Safety Board found that seats in the B84-
passenger Amfleet coaches were not securely locked and were
rotated by the collision forces. As a resultl of this
investigation, the Safety Board jassued Safety Recommendatlion
R-79-22 to Amtrak "to insure that the seats are locked securely
in place." Amtrak notified the Safety Board on April 15, 1980,
that it had developed a device to prevent seat rotation in
Amfleet cars and would shertly begin installing it. As a
result, the Safety Board classified Safety Recommendation R-79-22
"Closed--Acceptabie Action,”

48/ Railrcoad Accident Report--"Deraiiment of an Amtrak Train on
the Tracks of the Atchison, Topeka and Santa Fe Railway Company
at Melvern, Kansas, July 5, 1974" (NTSB/RAR-75/01).

49/ Railroad Accident Report--"National Railroad Passenger
Corporation (Amtrak) Head-end Collision of Train No. 111 and
Plasser Track Machine Equipment, Edison, New Jersey, April 20,
1979" (NTSB/RAR-79/10).
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On October 10, 1980, Congress enacted Public lLaw 96-423,
the Federal Railroad Safety Authorization Act of 1980, which
mandated that the Secretary of the DOT issue tinitial rules,
regulations, orders, and standards velating to rail passenger
equipment. As amended in 1982, 45 USC 431 (hY{(1)(A}, reads, in
part:

The Secretary shall, within one year after January 14,
1983, idssue such initial rules, reguiations, orders,
and standards as may be necessary tc insure that the
construction, maintenance, and operation of railroad
passenger equipment maximize safety to rail passengers.
The Secretary shall, as a part of any such rutemaking,
consider comparable Federal regulations and procedures
which apply to other modes of transportation,
especially those administered by the Federal Aviation
Administration. The Secretary shall periodically
review any such rules, vregulations, orders, and
standards and shall, after a hearing...make such
revisions...as may be necessary.

The amended subsection also required a report to Congress
by January 13, 1984, covering such rutes, regulations, and
standards as had been issued. The FRA submitted such a report to
Congress in January 1964; this report indicated that the interior
of passenger cars merited additional study with regard to design
and securement of seats, luggage retention, interior contouring,
and other features. Nevertheless, the FRA has never issued
standards or rules in these areas of concern.

Following the Congressional mandate to the DOT, there were
other Amtrak accidents that coniinued to demonstrate car interior
deficiencies. In its report of the investigation of a 1983
derailment of a train consisting of Amfleet cars in Illinois, 50/
the Safety Board observed that passengers were injured by heavy
luggage falling from open overhead racks, by being ejected from
seats that had rotated as much as 909, by improperly secured
seat cushions, and by unsecured microwave ovens and other
equipment breaking loose in a food service car. The Safety
Board’s report stated:

50/ Railroad/Highway Accident Report--"Collision of Amtrak
Passenger Train Ho. 301 on Illinois Central Gulf Railroad with
Marquette Motor Service Terminals, Inc. Delivery Truck,
Wilmington, I11inois, July 28, 1983" (NTSB/RHR-84/02).
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Equipment designers and crashworthiness experts have
known for years how to protect passengers from injuries
attributed to all of these causes. Safety analyses by
competent passenger car designers can provide cost-
effective corrections to deal with inadequately secured
seats, wunsecured luggage in overhead racks, and
inadequately secured dining car equipment,

In connection with this report, the Safety Boaru issued
a recommendation to Amtrak:

R-84-40

Correct the identifled design deficiencies 1in the
interior features of existing and new passenger cars,
which can cause injuries in accidents, 1including the
baggage vretention capabilities of overhead 1luggage
racks, inadequately secured seats, and inadequately
secured equipment in food service cars.

The Safety Board also issued a recommendation to the FRA:
E-84-46

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

With the 1ssuance of these vrecommendations, the Safety
Board «classified Safety Recommendations R-71-6 and R-75-5
"Closed--Superseded."

On June 3, 1985, the FRA responded to Safety Recommendation
R-84-46 by stating:

The FRA has discussed with Amtrak and other operators
of passenger equipment the subjects of passenger car
seat design, existing securement devices, Tugyage and
equipment retention in meetings addressing passenger
car interior design. Based on these discussions, the
FRA does not feel Federal vraegulations providing
recommended guidelines concerning these aveas are
required or Justified at this time. Since we do rot
plan further action on Recommendation R-84-46, it
should be closed.

The Safety Board wrote the FRA on August 19, 1985,
expressing disappointment over the FRA’s response and strongly
urged the FRA to reconsider {its position. At that time, the
Safety Board advised the FRA it was <c¢lassifying Safety
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necommendation R-84-46 "Open--Unacceptable Action,” The Safetly
Board has received nu fuvther response to the recommendation from
the FRA, even thouth the Safety Board has recently reiterated
this recommendation 3s a result of an accident investigation 51/
which again revealed similar interior design deficiencies.

Safety Recommendation R-B84-40 was reiterated to Amtrak on
February 4, 1985, following the Safety Board’s investigation of
an Amtrak passenger train derailment in Texas on November 12,
1983, 52/ and on May 14, 1985, in connection with the head-on
collision of Amtrak passenger trains at Hell Gate (Queens), New
York, on July 3, 1984, 53/ As a result of its fnvestigation of
the latter accident, the Safety Board aiso issued &
recommendation Lo Amtrak:

R-85-81

Modify the coach seats used in Amfleet equipment so
that seatback cushions cannot become dislodged when
struck and expose surfaces which can cause injuries in
accidents.

Amtrak vesponded to Safety Recommendation R-85-81 on
November 4, 1985, vreporting that it was reinforcing the
securement of the headrest part of Amfleet seutback cushions to
preveant their being distodged under impact. Amtrak also reported
that 1t had compieted the modification in 125 Amfleet cars as
part of a 6-year overhaul program. On the basis of the response,
the Safety Board «c¢lassified Safety Recommendation R-85-81
"Closed--Acceptable Action.”

During its investigation of an Amtrak deraiiment in Vermont
on July 7, 1984, 54/ the Safety Board again found that coach
seats had rotated, seat mounts had torn loose (In this accident
Heritage class cars were involved; and many passengers Wwere
tnjured when struck by articles thrown from open overhead luggage

51/ Railroad Accident Report--"Rear-End Collision Between Boston
and Maine Corporation Commuter Train No. 5324 and Consolidated
Rail Corporation Train TV-14, Brighton, Massachusetts, May 7,
1986" (NTSB/RAR-87/02).

Railroad Accident Report--"Derailment of Amtrak Train No.21
(the Eagle) on the Missouri Pacific Railroad, Woodlawn, Texas,
November 12, 1983" (NTSB/RAR-85/01).
53/ Railroad Accident Report--"Head-on Collisicn of Amtrak
Passenger Trains Nos, 151 and 168, Astoria, Queens, New York,
July 23, 1984" (NTSB/RAR-85/09).

Raillroad Accident Report--"Deraiiment of Amtrak Passenger
Train No. 60, The Montrealer, on the Central Vermont Railway Near
Essax Junction, Vermont, July 7, 1984" (NTSB/RAR-8&5/14}.
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racks. Consequently, Safeiy Rzcommendation R-85-127 was issued
to Amtrak addressing seats in this type car. Also, as in eartier
derailments, unsecured microwave ovens and food containers had
injured persons and blocked aisles when thrown from
counter/pantry areas in Amfleet food service cars. Previously,
in an Amtrak derailment {in Pennsylvania on May 29, 1984, 88/
passengers told Safety Board investigators that personal
belongings and baggage "were flving everywhere." One passenger
reported she had been repeatedly struck by baggage and was
literally buried under suitcases that fell from an overhead rack,
Evacuatton was difficult because aisles were full of fallen

luggage.

Amtrak responded to Safety Recommendation R-84-40 on
March 13, 1985, reporting that positive seat locking devices were
being instalied on its coaches as they were overhauled. As for
unsecured food service car equipment, Amtra¥% advised that it was

installing a stee! bar across the tops of microwave and

convection ovens to prevent their displacement. According to
Amtrak, this modification was also being implemented when the
cars underwent overhaul and 120-day maintenance work. Amtrak
also reported that it had¢ Jesigned a web-type retention device to
be applied to Tuggage racks on a new type of sleeping car then
under ordeir. However, Amtrak reported at that time that it had
qo plans to retrefit existing cars with baggage retention
devices,

In view of Amtrak’s position on Tluggage retention
medifications, the Safety Board informed Amtrak on July 29, 1985,
that 1t had classified Safety Recommendation R-84-40 “Closed--
inacceptable Action/Supersaded,” In connection with the
previously mentioned Essex Junct ion accident, Safety
Recommendation R-85-178 was issued to Amtrak to address
specifically luggage retention devices:

R-35-128

Develop and install effective retention devices on its
overhead luggage racks to prevent the -dislodging of
luggage . and other articles 1in a collision and/or
derailment,

55/ Railroad Accident/Incident Summary Report-"Derailment of
Amtrak Passenger Train, The Capital Limited, near Connellsville,
Pennsylvania, May 2%, 1984" (NTSB/RAR-85/01/SUM),
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In response, Amtrak notified the Safety Board on June 30,
1986, that i1t was investigating the use of vertical diwviders
spaced at intervals along the overhead racks to restrain luggage
from moving longitudinally during rapid deceleration, The design
also included a longitudinal restraint that somewhat ircreased
retention against lateral movement. On March 19, 1987, Amtrak
advised it was testing a prototype of the new restraint system.

On September 22, 1987, Amtrak informed the Safety Board
that "test luggage restraints have been installed on three car
sets. Luggage restraints have been approved by Federal agencies.
Material has been ordered and will be delivered by October 31
with installation to begin thereafter. We estimate installation
will take 6 years to complete.™ In view of these responses, the
safety Board classified the recommendatian "Open--Acceptabie
Action," even though the Safety Board is not convinced of the
need for 6 years to make the modifications. Further, the tast
luggage restraints have sharp protruding edges; -wnd the Safety
Board believes that additional testing and design changes may be
necessary.

In the Chase accident, the fixtures in the food service
cars had not been modified to retain them in place. Unsechred
microwave ovens in the Amfleet food service cars ware thrown to
the floor blocking the aisle 1in the counter/pantry area. None of
the coaches had the modified luggage racks. Of the 45 passengers
who were interviewed or who responded to questionnaires sent by
the Safety Board, 20 passengers voluntarily reported they were
struck and injured by luggage falling fronm overhead vracks;
additionally 8 of the 45 passengers reported they had difficulty
in evacuating because of fallen luggage in the aisles, One
difficulty in assessing the extent of these injuries is that many
passengers were not willing to discuss their injuries with
investigators. WNonetheless, this accident clearly demonstrates
that unsecured equipment and luggage continues to be a source of
injury and an impediment to egress for passengers aboard Amtrak
trains invoived in accidents. A number of seats, including those
in cars near the rear of the train, were dislodged, rotated,
and/or had their seat back frames exposed due.to cushions being
dislodged.

Safety Board investigators at an Amtrak derailment near
Joliet, Illinois, on June 26, 1987, 56/ found 17 rows of seats in
two Amfleet cars in varijous angles of rotation because of seat-
lock failures. Two rows of seals were separated from their
attachments.

During the past 18 years, neither repeated Safety Board
recommendations based oOnR overwhelming  and well-documented
evidence nor Congressior~' mandate have convinced FRA to do all
it should to eliminate -nese injury-producing interior Ffeatures

56/ Field Investigation Report--"Collision  Beiween Amtrak
Passenger Train No. 311 and a Spee Dee Disposal truck, on the
Chicago, Missouri and Western Railroad near Joliet, Illineis,
June 26, 1987°" (NTSB/CHI-BI/MR-OIB}.
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of passenger cars. For nearly as long and for as lTong as Amtrak
has existed, the Safety Board has repeatedly called on its
management tu improve these same aveas when new cirs were
designed and older cars were retrofitted.

These efforts have resuited 1in some tangible progress.
Amtrak has developed a program to corvect the deficiecancy in the
headrest portion of the Amfleet seatback cushions and has
modified 12% Amfleet cars under a 6-year program. However, much
remains to be done. The Safety Board has investigated accidents
in which headrests that have not yet been modified have become
dislodged. Amtrak needs to expedite the modification of its
unmodified Amfleet cars. Further, securement of the seat Tocking
mechanism remains a problem and seats continue to rotate in
accidents. Finally, the luggage retention problem remains to be
completely corrected.

The Amfleet designs that make up the bulk of Amtrak’s car
fleet were developed, and many hundreds of cars buiit with public
funds, apﬁarentTy without <consideration of the passenger
injuries that could result from the use of outmoded open overhead
luggage racks, poorly assembled and secured seats, and
unrestrained equipment in food service cars. The Safety Board
believes that the designers of the Amfleet cars have heen
motivated principally by the desire to provide maximum seating
capacity. They failed to heed past accidents and act on a number
of outstanding Safety Board recommendations. This was an
aspecially critical failure because it was understood that these
new cars would be used in high-speed service,

tven when retrofitting older Heritage cars in the 1980s,
Amtrak apparently was motivated by the desire for more seating
capacity at the expeanse of the luggage storage compariments that
were in these cars and which had become standard in passenger
coaches buiit in the postwar period. The Tuggage situyation 1s
most critical on the NEC; in most cases the overhead racks are
the only place where TJuggage and personal articles can be
carried. Since Amitrak has no baggage cars that may be cperated
faster than 110 mph, the Metroiiners de not include baggage cars.
Amtrak has no high-speed cars with separate compartments for
luggage storage, such as are used on British Railway’s 125-mph
HST intercity trains. The Safety Board believes that Amtrak must
correct these deficiencies in its existing car fleet and must not
purchase new cars that have these same deficisncies.
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COKCLUSIONS

The signal system at Gunpow performed as designed,
and it was not possible for signal 816-1 to display
an "approach 1imited" aspect 1s stated by the
engineer of train ENS-121.

The crewmembers of train EN3-121 either failed to
observe the "approach" aspect of signal 816-1, or
having observed it, failed to comply with i¢t,
Since the ‘locomotive had no automatic backup
system, the train could proceed without being
slowed to the prescribed speed.

*f the crewnembers had observed the ACS change to
"pestricting" at code change location CS-806 and
responded properly, the engineer could have stopped
train ENS-121 short of home signal IN.

Mith train ENS-121 traveling at 64 mph, when the
engineer finally noticed the "stop" aspect
displayed by home signal 1N, he was unable to stop
the train before it had passed through switch 12
onto track 2.

Operating at speeds batween 120 and 125 wmph, train
94 was less than 3,000 feet south of switch 12 when
the Conrail train enteved it. This was 2,300 feet
less than the necessary stopping distance, and the
collision could not be avoided. Had train 94 been
eperating at 1its maximum restricted speed of 105
mph, it was still too late to avoid the collision,
but the impact speed and force would have been
substantially lower, probably resulting in fewer
fatal and serious injuries.

The craw of train ENS-121 failed to obtain a
prope:'y working console radio on their lead unit.
They either did not know how to connect the vonsole
radio, or they decided it was too difficult a task.
Instead, they elected to rely on a small portable
radio--reliance on which violated both Conrail and
Amtrak rules,

The Conrail crewmembers failed to make a proper
tast of the ACS before leaving Bay View. The
engines» may have inadvertently cut out the
ndeadman” control in an effort to restore the ACS
to operation. If so, he did not perform the ACS
test afterward.




The Conrail engineer stated that he knew that the
whistle did not sound properly; if he knew this, he
apparently elected to leave Bay View Yard with the
whistle inoperative 1in wviolation of Anmtrak and
Conrail rules. However, since he did not perform
the ACS test fully, he may not have known that the
whistle had been muted.

The cut-out cocks for the ACS and deadman control
systems on Conrail locomotives are located where
they can be easily accessed to nullify their
operation.

The engineer appeared to be late in changing the
throttle position in attempting to maintain 60 mph.
The speed excursions were greater than what would
be expected for an alert engineer.

Because the whistle had been taped, 1t did not
alert the crew to the restrictive signals; the crew
probably did not monitor the ACS or the wayside
signals because they were inattentive to or
distracted from their duilies.

Neither the engineer nor the brakeman of train
ENS-121 had impaired eyesight or hearing. From the
standpoint of age, both men should have been at or
near their prime with respect to their other human
faculties.

The Conrail engineer worked on an irregular basis
and was prone to lay off work regqularly bhecause of
“sickness® and/or car problems. There may have
been a relationship between his absenteeism and the
dependency on alcohol for which the engineer was
treated after the accident.

The Conrail brakeman had worked even less than the
engineer and preferred to work in Bay View Yard.
He worked only 29 road assignments during 1986,
more than half of which he worked as the conductor.
It was conceivable that the brakeman had seldom
been required to observe and communicate signals on
the lead locomotive unit of a train.

The operation of train ENS-121 was not a scheduled
event, and it 1is not likely that either of the
crewmembers expected to be callted to woerk during
the day since most Conrail trains were operated at
night. Both men had been drinking alcoholic
beverages the night before, and it is possible they
were not fully rested and physically fit when
called to work.




There were several manifestations of degraded
performance by the crew of train ENS-121 before the
trains coilided that included thelr failure to
resolve the consocle radio problem, their failure to
make the required predeparture tests, thelr
possihle mistaking of the deadman cut-out for the
ACS cut-out, the engineer’s delayed throttle
responses, and their failure to respond to
resirictive signais,

Analyses by CHT of the specimens obtained from the
Conrail engineer and brakeman indicated the
presence of marijuana metabolites in sufficiently
high levels to show that they were heavy or
froguent users of marijuana and may have used
marijuana within 24 hours before the time they
provided the specimens,

The prolonged detay in obtaining the engineer’s
blood specimen and the 1limited amount of the
specimen that was available for reanalysis reduced
the ability to detect delta-9-THC.

The THC-COOH level in the engineer’s blood suggests
that the psychoactive THC component should have
been present in his blood at the time of sampling.
The value would have been even higher at the timc

of the accident resulting in some degree of
fmpatrment. Such impairment would have bean
exacerbated if alcohol were in the engineer’s blood
or 1f he was suffering from alcohol abuse from the
night before.

The manifestations of degraded performance and the
results of the toxicological tests indicates that
the crewmembers of train ENS-121 were inattentive
or distracted from their duties before the accident
because they were impaired from the effects of
marijuana and possibly the after effects of the use
of alcohol the night before the accident.

Because the ACS alerter whistle had been muted, the
crewmembers were not alerted to the "restricting”
aspect and failed to take the required action to
stop the train short of the home signal. Had the
locomotive been equipped with automatic backup
protection, the train’s brakes would have been
apnlted automatically.
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Although the Safety Board recommended in 1978 that
all corridor trains be equipped with ATC, in 1981
Amtrak permitted Conrail to replace its ATC-
equipped electric locomotives with non-equipped
diesel-electric locomotives on NEC freight trains
creating the situation in which train ENS-121 had
no safety backup device.

Although Conrail’s substitution of diesel-electric
Tecomotives without automatic backup protection for
ATC-equipped electric locomotives may have been a
violation of Federal regulations, the Safety Board
could not conclusively determine this because the
FRA  did not respond to a vrequest for its
interpretation of the requlations.

Use of red lenses for the stop aspect rather than
the amber lens now used for all signal aspects
could expedite the response to a "stop" signal. It
cannot be eliminated as a possibility that had
Amtrak used red instead of ambar Tights in the
"stop" aspect, the Conraii engineer may have
recognized the aspect earlier and stopped his train
short of switch 12,

The conductor of train 94 stated he knew his train
was restricted to 105 mph and that he informed the
engineer accordingly,

The dispatcher was wunaware that train 94 was
restricted to 105 mph, and he permitted the train
to leave Baltimore immediately ahead of a 125-mph
Metroliner. Amtrak did not provide the Safety
Board with a documented policy for notifying
dispatchers when trains include cars that restrict
the train to lower than normal speeds.

When the dispatcher permitted train ENS-121 to
leave Bay View ahead of trains 94 and 112, he
violated no rules; however, this created an
unnecessary potential conflict beiween the trains
at Gunpow. Had the dispatcher been trained to
avoid conflicts between Amtrak and Conrail trains
without safety backup systems, he may have held the
Conrail train at Bay View until the Amtrak train
had passed, preventing the accident,
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According to Amtrak’s general superintendent the
60-mph light-locomotive restriction superseded the
50-mph track speed for freight trains in the
timetable, although he also stated that train
ENS-121 was a freight train. Amtrak’s general
manager-transportation defined train ENS-121 as a
passenger train and stated that it could operate at
60 mph., The trains’ engineer attempted to maintain
a speed of 60 mph, but on occasion he permitted his
train to reach 65 mph in violatien o¢f the speed
restriction established by the timetable and Amtrak
management.

Even 1f train ~ENS-121 approached Gunpow in
potential conflict with one of the Amtrak passenger
trains, emergency braking ¥nitiated from 55 mph or
lower instead of 64 mph would have stopped the
train short of the home signal and a collision
would not have occurred. Further, had the engineer
applied the brakes when the home signal first
became visible, he could have stopped the train
short of the home signal even at a speed of 64 mph.

Operating Jjust ahead of the Metroliner, the
engineer of train 94 may have operated the train at
125 mph in accordance with his normal routine, he
may have thought the dispatcher wanted him to
operate at 125 mph so that he would not delay the
Metroliner, or he may have failed to giance back at
his train and recognize that he had a Heritage-
class car that restricted his speed to 105 mph,

Freight and passenger trains had always been
operated over the NEC. Although Conrail had
diverted some freight trains, there was no
practical way to remove all freight trains from the
corridor, particularly between Baltimore and
Perryville. The use of the NEC by freight trains
Was unavoidable; their operation routinely
conflicted with passenger trains because of the
Eorridor's numerous interlockings with converging
racks.

As long as both freight and passenger trains
operating between Baltimore and Perryville had ATC-
equipped locometives, there was little probability
of trains colliding at a converging interlocking or
when using the same track.
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The decision of the Amtrak assistant vice president
not to require the surviving crewmembers of train
94 and the dispatcher to provide specimens for
toxicoiogical testiag Was contrary to the
provisfons of Amtrak’s vules and FRA regulations.

Amtrak officials at the accident 1location were
responsible for ensuring that the Conrail
crewmembers submitted specimens for toxicological
testing in a timely manner, but they failed to do
so and violated the requirement to obtain specimens
"as soonh as possible” after an accident.

Conrail offictals uitimately assumed responsibility
for and supervised the taking of specimens for
testing from the Conrail crewmembers. However,
delays in obtaining the samples reduced the value
of toxicological testing.

Conrail should  have better supervised the
crewmembers of train ENS-121] during the
predeparture tests at Bay View Yard; and Conrail
should have discovered that the ACS alerter
whistles of its Jocomotives were being muted.

Amtrak failed to establish dispatching procedures
on the REf that would have prohibited the
conflicting aperation of non-ATC-squipped Conrail
trains and high-speed passenger trains at
converging interlockings.

Amtrak had a very lirited vrogram of oversight and
supervision of 1its employees on the corridor.
Amtrak’s supervisory deficiencies include: 1) its
failure to perform vrestrictive signal aspect
efficiency checks; 2) its failure to prohibit
Conrail from replacing locomstives that had safety
backup devices with locomotives that did not; and
3) its failure to provide training and procedures
for dispatchers to reduce or avoid potential
conflicts between non-ATC-equipped trains and high-
speed passenger trains at converging interlockings.
These deficiencies suggest that Amtrak’s concern
with on-time performance may, at times, have had a
detrimental efffect on safety,

Although FRA had authority to require AYC »Hn the
corridor and concurred in Amtrak’s 1979 proposal
that all NEC trains have AT(, it accepted a
subsequent proposal that did not include such a
provision, helping to create the situation in which
Eraln ENS-121 was nut equipped with a safety backup
evice,
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The FRA’s oversight of Amtraks’ operation and
supervision of the NEC were deficient in numerous
ways. The FRA failed to prevent Amtrak from
allowing the operation on the NEC of trains with
locomotives not equipped with safety backup devices
that would automatically comply with restrictive
signais 1f the engineer failed to do so. The FRA
failed to correct in & timely and adequate manner
known deficiencies in Amtrak’s supevvision of its
operating employees, resulting in the operation of
trains at excessive speeds. The FRA also failed to
encourage or require Amtrak to improve the
crashworthiness of 1its passenger cars. Further,
the FRA failed to enforce the complete
implementation of the postaccident requirements of
its alcohol and drug ragulations.

The emergency response forces of Baltimore county
and its neighboring jurisdictions reacted promptiy
and in appropriate strength to the emergency.

Failure of police to adequately control public
access to the accident area and to the site itself
hampered the ability of emergency vehicles to
travel to and from the site and made it difficult
for emergency medical personnel to identify and
treat injured passengers.

Many persons aboard train 94 were injured because
some seats were inadequately secured, many
seatbacks became detached exposing their sheetmetal
frames, unsecured luggage fell from open tracks
above the seats, and unsecured egquipment was thrown
into the aisles in the food service cars.

fallen luggage in coaches and ejected microwave
ovens in the food service cars blocked aisles and
made evacuation from the train difficult,.

some of the i{mprovements the Safety Board has
repeatedly recommended since 1970 have been made,
Amtrak has developed a program to modify the
oroblems with the upper seatbacks. However, much
remains to be done. The upper seatback program
needs to be expedited. Securing of the seat-
locking mechanism remains a problem and seats
continue to rotate 1in accidents, and 1luggage
retention remains a serious problem.




Probable Cause

The Nationsl Transportation Safety Board determines that
the probable cause of this accident was the failure, as a result
of impairment from marijuana, of the engineer of Conrail train
ENS-121 to stop his train in compliance with home signal IN
before it fouled track 2 at Gunpow, and the failure of the
Federal Railroad Administration {FRA) and Amtrak to require and
Conrail to use automatic safety backup devices on ali trains on
the Northeast Corridor.

Contributing to the accident were: 1) the failure of the
brakeman of ENS-121 to observe signal aspects and to alert the
engineer when they became restrictive; 2) the failure of the
crewmembers of train ENS-121 to make the required automatic cab
signals (ACS) test; 3) the muting of the ACS alerter whistle on
the lead unit of train ENS-121; and 4) the inadequacies of the

FRA oversight of Amtrak’s and Conrail’s supervision of coerridor
trains.

Operation of Amtrak train 94 at 125 mph, rather than its

restricted speed of 105 mph, contributed to the severity of the
accident,

RECOMMENDATIONS

Based on its investigation of this accident, the National

Transportation Safety Beard on January 15, 1987, issued Safety
Recommendations R-87-1 through -3 to the National Railroad
Passenger Corporation (Amtrak):

Immediately initiate a program which will assure that
all locomotives operating on the high speed passenger
train trackage of the northeast corridor are equipped
with a device which will control the train

automatically as required by the signal if the engineer
fails to do so.

Pending the installation of the automatic train contro]
devices or an equivalent positive control system on all
locomotives operating on the high speed passenger train
trackage of the northeast corridor, require that the
operators of locemotives and trains not equipped with
such devices to stop before entry onto the high-speed
tracks regardless of signal aspect, and to request and
receive permission before proceeding.

Require all locomotives allowed to enter and eperate on
the high speed passenger train trackage of the
northeast corridor to be equipped with an operable
radio capable of train-to-train and train-to-fixed
station communications,
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As a result of its completed investigation of this
accident, the Safety Board made the following recommendations:

--to the National Railroad Passenger Corporation (Amtrak):

Provide procedures and instructions to dispatchers to
avoid operating trains not equipped with automatic
safety backup cevices in a manner that places tnem in
potential conflict with passenger trains at converging
interlockings. (Class I, Priority pction) (R-88-1)

L BRI s Yt o0 T4 e S Fl SLIRR T S AT e O I B B
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Revise the Northeast Corridor vimetable to eliminate
the possibility of misinterpretation of  maximum
permissibie speed vules. (Class 11, Priority
Action) (R-88-2)

S it e bh iR BRAE T

Expand and intensify supervision and management of
train operations on the Northeast Corridor to include
mandatory speed and signal compliance checks and
ragular supervisory crew fitness checks at reporting
points and improve enforcement of compliarce with the
requirements of postaccident testing of employees for
alcohol and drugs. {(Class II, Priority Action) (R-88-3)

Reassess and restructure its safety program to provide
a greater role for safety considerations in all aspects
of its operations. (Class II, Priority Action) {R-88-4)

Discontinue immediately the use of non-automatic train
control-equipped locomotives in corridor work train
service., (Class II, Priority Action) (R-88-5)

Modify the wayside signals so that horizontal (stop)
aspects are displayed by red 1lights. (Ctass II,
Priority Action){R-88-6)

Provide l1ccal emergency forces along the corridor with
data on the structural details of locomotive and
passenger cars and information on extrication tools
that are adequate for use with those cars. (Class 11,
Priority Action){R-88-7)

Develop and implement a procedure for the written

notification of dispatchers and traincrews when train

?pegds are restricted. (Class II, Priority Action)
R-88-8)

Modify the emergency exit window sunshade frames inside
Heritage cars so that the emergency windows can be
removed quickly. (Class II, Priority Action) (R-88-9)
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--to the Consolidated Rail Corporation (Conrail):

Expedite the current program for installing automatic
safety backup devices on your fleet of Tlocomotives.
(Class II, Priority Action) (R-88-10)

Improve its precedures for inspecting and testing
automatic cab signal apparatus at Chicage and other

initial terminals,. (Class II, Priority Action)
(R-88-11)
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Modify the locomotives so that cut-out cocks for the
auvtomatic control system and safety control systems
cannot be wccessed by traincrews while they are en
route, (Class II, Priority Action) (R-88-12)

Improve the methods of identifying employees who abuse

alcohnl and/or drugs. (Class II, Priority Action)
(R-88-13)

the Federal Railroad Administration:

Expand and intensify its oversight of Amtrak’s
operating practices, supervisory efficiency checks, and
compliance with Federal safety regulations (inciuding
the requirements for postaccident toxicological
testing), and periodically provide the Safety Board
with its assessment of Amtrak’s performance in these
areas. {(Class II, Priority Action) (R-88-14)

As a rvesult cf i{ts investigation of thkis accident, the
National Transportation Safety Board reiterates Safety
Recommendation R-84-46 to the Federal Railroad Administration;

Expedite the studies on the interior design of
passenger cars, described in the January 1984 Report to
Congress, and publish recommended guidelines for
securing seats and for luggage retention devices,
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD
/s/ JIM BURNETT

Chairman

/s/ JOSEPH T. NALL

Member

/s/ JAMES L. KOLSTAD

Member

PATRICIA A. GOLDMAN, Vice Chairman, and JOHN K. LAUBER,
Member, filed the following dissenting statement:

We respectfully dissent from the majority decision to
include the operation of Amtrak train 94 at 125 mph, rather than
its restricted speed of 105, as contributory to the severity of
the accident. The wonly vreason for the raestriction was the
inclusion of a Heritage-class car in the consist for train 94;
had this car not been present, 125 mph would have been the normal
operating speed for this tvain. It is purely a matter of chance
that the car was present, and therefore, that the speed
restriction applied. Given this, to held that train 94’s speed
contributed to the severity of the accident 15 simply restating a
principle of physics; however, by doing so it 1s implied that the .
operating crew of train 94 had a greater burden of responsibility
for this accident than we believe is warranted by the facts.

In all other respects, we concur with the majority
decision.

January 20, 1988




APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

Investigation

The Safety Board was notified of the accident at 2:10 p.m.,
on January 4, 1987, and immediately dispatched an investigator
from the MNew York field office to the scene. A Safety Board
member, the investigator-in-charge, and other members of the
fnvestigative team were also dispatched from Washington, D.C.
Investigative graoups were established for operational, track and
signal, wvehicle, human performance, survival and emergency
gesponse, data recording, toxicological, weather, and vradio

actors.

Hearing

The Safety Board convened a 4-day public hearing as part of
its investigation on March 30, 1987, at Baltimore, Maryland.
Parties to the hearing included the National Wailroad Passenger
Corporation (Amtrak), the Consol} idated Rail Corporation
(Conrail), the State of Maryland, Baltimore County, United
Transportation Union, Brolherhood of Locomotive Engineers, and

the Federal kailroad Administration. Testimony was taken from 33
witnesses, and 57 exhibits were entered into the record.
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APPENDIX B
PERSONNEL INFORMATION
Conrail Employees
Engineer Ricky Lynn Gates

Engineer Ricky Lynn Gates, 32, was employed as a brakeman
by Penn Central Transportation Company on March 18, 1873, and
transferred to the position of fireman on January 24, 1974. Mr.
Gatec entered Penn Central’s engineer training program on
October 13, 1975, and completed this training on March 16, 1976,
He was promoted to engineer on May 1, 1976.

On July 22, 1986, the engineer completed the bienntial
airbrake operation training and passed the annual ruies
examinations. He also passed the annual Amtrak rules examination
on July 24, 1986. The engineer’s Tlast physical examination on
July 11, 1985, indicated that he hat 20/20 vision and normal
hearing. No drug screen was performed as part of the
examination.

According to his service record, in December 1974, the
engineer, while he was a fireman, was assessed a 30-day
suspension for passing a stop signal. In November 1984, the
engineer was suspended for 7 days after speaking to a crew
dispatcher in a "belligerent and threatening manner." He was
again reprimanded in March 1986 for engaging in an “apparent
unauthorized work stoppage.

Conrail records also indicated the engineer submitted to
profictiency, fitness, and other supervisory checks on June 23,
1986, and December 13, 1986. The engineer’s performance was
rated as acceptabie without faflures on both occasions,

Brakeman Edward Walter Cromwel]

Brakeman Edward Walter Cromwell, 33, was employed as Q
freight brakeman by Penn Central Transportation Company on April
3, 1973. He was promoted to freight conductor on April 1, 1976.
The brakeman passed the annual Conrail and Amtrak rules
examination on June 6, 1986, and August 12, 1986. His Jast
physical examination on June 10, 1986, revealed 20/20 vision and
normal hearing; there was no drug screen performed.

His service record indicated a reprimand for failure to
report to an assignment in 1982, The brakeman was subjected to
nine supervisory checks in June 198€. None of the checks was of
the on-board evaluation type. He was not charged with any
failures during any of the check..
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Amtrak Employees
Conductor Donald Edward Keasey

Conductor Donald Edward Keasey, 44, was employed as a
freight brakeman by the Penn fentral Transportation Company on
October 6, 1966. He was promoted to freight conductor on October
5, 1968, Mr. Keasey was qualified as a passenger conductor by
Conrail 1in March 1981, and he transferred from Conrajl to Amtrak
on  January 1, 1983, He last passed an Amtrak physical
examination on July 24, 1986, and the annual Amtrak rules
axamination on July 31, 1986, Mr. Keasey has had no entries on
his discipline racord since 1968, According to Amtrak records,

Mr. Keasey was subjected to efficiency testing twice during 1986
and once during 1985,

Engineer Jerome E. Evang

Enginecer Jerome E. Evans, 35, was employed by Penn Central
as a fireman on November 14, 1972. He entered the Penn Central
engineer training program on October 8, 1973; he compieted the
program and was promoted to engineer on January 8, 1974. Mr.
Evans transferred from Conrail to Amtrak on Octgber 1, 1983, His
service raecord indicated his tast biennial physical examination
was on April 26, 1986, At that time, he had uncorrected 20/290
vision irn both eyes and normal hearing. A urine screen for drugs
was negative. He last passed an examination on the rules and

timetable on June 24, 1986. The engineer had been reprimanded by
Conrail in 1978 for a violstion of restricted speed and by Amtrak
in 1984 for a S-mph violation of a curve-speed restriction.

Assistant Conductor/Flagman Sterling Alf onso Spivey

Assistant conductoy Sterling Alfonso S$pivey, 37, was
employed as a freight brakeman by Penn Central on March 9, 1973.
He was promoted to flagman on June 15, 1973, and to freight
conductor on March 9, 1974. Hr. Spivey transferred from Conratl
to Amtrak on April 19, 1983. Aczording to his service record, he
last passed a company physical examination on January 24, 1983,
and the Amtrak rules examin 5, 1986. There ware
no disciplinary entries service record. According to

Amtrak records, Mr. Spivey was not subjected to any efficiency
checks from 198% through 1986.

Bssistant Conductor Michael Allen Frederick

Assistant conductor Michae] Allen Frederick, 38, was
employed by Penn Central as a freight brakeman on June 11, 1973,
He was promoted to flagman on November 3, 1973, and to freight
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APPENDIX B

conductor on November 14, 1974, Mr., Frederick transferred from
Conrail to Amtrak service in August 1986. According to his
Amtrak service vecord, he passed the Amtrak rules examination on
May 20, 1986, and he last passed a company physical on May 23,
1983. Counrail records indicated Mr. Frederick had been suspended
for 60 days in 1980 for destroying a company radio. Amtrak
racords indicated he had not been subjected to efficiency testing
from 1985 through 1986. At the time of the accident, Mr.
Fredearick was regularly assigned to train 94 on Sundays.

Extra Assistant Conductor Richard Lynn Evans

Assistant conductor Richard Lynn Evans, 45, was employed by
Pean Central as a freight brakeman on July 24, 1973, He was
promoted to freight conductor on October 18, 1974, and
transferred from Conrail t¢ Amtrak on November 2, 1986. Mr.
Evans passed an Amtrak physical examination on November 17, 1986,
and he passed an examipation on Amtrak operating rules on
November 18, 1986, His discipline record was clear of
infractions; Amtrak records indicated he was not subjected to
efficiency testing during 1985 and 1986, At the time of the
accident, Mr., Evans wuas assigned to the extra board,

Train Dispatcher John F. Akins, Jr,

Train dispatcher John F. Akins, Jr., 2B, was employed by
Amtrak as a block operator on September 8, 1980. He was
qualified as a train dispatcher on January 2, 1984, and was
qualified specifically on the territory between Washington, D.C.
and Ragan, Delaware, on February 3, 1985. As a block operator,
he worked from 1980 to 1984 at Bay block station at Baltimore.
In 1980, he aiso worked briefly at Edgewood block station. Mr.
Akins last passed an Amtrak physical examination on September 3,
1984, and he last passed the Amtrak rules examination on January
21, 1986. His discipline rercord indicated that he was
reprimanded for failing to issue instructions to an operator that
resulted in delaying a train on August 26, 1986. At the time of

Fhe ;ccident, Mr. Akins was assigned to the dispatcher’s extra
yoard.

Block Operator Richard Herbert Hafer

Block operator Richard Herbert Hafer, 33, was employed by
Penn Central as a ticket clerk on April 3, 1972, and was made a
block operator on February 21, 1973. In April 1977, he was
promoted to train dispatcher and held this position until October
1985 when he resigned it and resumed working as a block operator,
Mr. Hafer was originally qualified at Edgewood block station in
1973 and was requalified there in 1985. He was vregularly
assigned there since September 1986. Mr., Hafer passed an Amtrak
physical examination on February 26, 1986, and he passed an
Amtrak rules examination with a perfect score on May 30, 1986,
The only entry 1n his discipline record was a vreprimand for
failing to properly arrange switches resulting in delaying a
passenger train on April 5, 1977.
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APPENDIX C
EXCERPTS FROM AMTRAK AND CONRAIL OPERATING RULES

AMTRAK

GENERAL RULES

A. Employess. whose duties are prescribed by these rules
will be provided with a copy. Employees must maintain their
copy and have [t with them whils on duty.

Employess vihose duties are In any way affected by the
ﬂmglabie must have the current Timetable with them while
on auty.

in Spacial instructions, Generai Orders, Buitetin Orders,
General Notices and all other insteuctions for conducting
mnsggnauon. referenco 10 rules by letter or numbe: only
".l'iwl;s restricted to rules contained in the Book of Opesating

ulas.

B. Emplcyses must he conversant with and obey all Rules
and Special Instrugtions.

€. Employsus must pass the required examinations. Em-
Sloyeos wiose duties require tham to be qualitied on the

rating Ruins and Timetable must pass an examination
withir, s months after entaring service.

Employees must be re-examined annually or as required
by proper authority.

When reporting for examination, they must present their
copy «f the Book of Operating Rules, Timetable, and other
instructions for Inspection as required,

0. Employees must devote themselves exclusively to the
Company's service while on duty. They must obey the rules
and Spacia! Instructions and promptly report to the proper
officer any violation thereof.

To ramaln In service, employees must refrain from con-
dict which adversely aftects the perfermance of their duties,
gther employees, or the public. They must refrain {rom con-
fyct which brings discredit upon the Company.

Any act of insubordination, hostility, or willful disregard of
the Company’s interest will not be condoned.

E. Gambling, card, playing, fighting, or participating in
any itlega), immoral, or unauthorized aclivity while on duty or
on Company property is prohibited.

Reading of othar than Company instructions while per-
forming service is prohibited.

Steeping or assuming an attitude of sizep while on dut is
prohibited. The use or possession of television or radio o er
than those furnished for railroad operations is prohibited
white performing servics.

8. Employees subject to duty, reporting for duty, or while
on duty are prohibited from possessing. using, or being un-
der the influence of alcoholic beverages, intoxicants, or nar-
cotics, including medication whose us8 may cause drow-
siness or Impalr the employee's responsivaness.

T. Employees must report for duty at the required time.

Empioyees subject to call must not absent themsaelves
from their usual calling place without notice to those required
to call them. .

Employees will not absent themseives from duty or engage
1 substitute to parform their duties without permission of a
Divigion Officer.

Employses must give immediate written notice of change
In residence or telephone number to a Division Officer.

_ dition affecting ¢

DEFNITIONS

ABSOLUTE BLOCK—A biock in which a train or engine is
not permitted 10 enter while It is occupled by another train or
engine except as prescribed by the rules.

AUTOMATIC BLOCHK SIGNAL SYSTEM (ABS)—A block
signal system wherein the use of each block is governed by
an automatic block signal, cab signal, or both.

BLOCK—A length of track of defined limits, the use of
which by traing and enyines is governed by block signals,
cab signals, or cab signals and block signals.

BLOCK SIGNAL—A fixed signal, or hand signal in the ab-
sance of a fixed signal, at the entrance of & block to govemn
tralns and engines In entering and using that block.

BLOCK STATION—A place provided for the blocking of
traing hy block signals or other means,

BULLETIN ORDER—A torm issued by authority and over
the signature of the General Superintendent which contains
instructions directly affacting thc movement of traing and
engines. :

CAB SIBNAL--A signal located In the engine control com-
partment o7 cab Indicating a condition atfecting the move-
ment of a traln and used in conjunction with interlocking sig-
nals and in conjunctian with or In lieu of block signals.

COMMUTER TRAIN-—A short-haul passenger train operat-
Ing within an urban, suburban, or metropalitan area.

CONTROLLED SIDIKG—A siding the use of which is gov-
gnedtgy signals under the control of a Train Dispatcher of

perator.

CURRENY OF TRAFFIC—The assigned direction of 2 main
track a5 specified in the Timetable.

DISTANT SIGRAL—A fixed signal used to govern the ap-

proach to-an interlocking signal.

DIVISION—That portion of the raitroad assignad to the su-
persision of a Genaral Superintendent.

ENGINE-—A unit propeiled by any form of enargy or &
combination of such units operated from a singie control,
gsed in train o yard service.

EXTRA TRAIN—A train not authorized by a Timetable
Schedule. It may be designated as:

or any extra train except passenger extra or

work exira; - .

PASSENGER EXTRA--for passenger train extra;
WORK EXTRA—for work train assigned to perform

Maintenance of Way servica.

FIXED SIGMAL—A signal of fixed location including such
slgnals as switch target, train ordei, block, inteflocking,
speed signs, stoﬂ signs, o7 other means for indivating a cos-

¢ movement of a train or engins.

QENERAL NOTICE—A form issued by the authority and
over the signature of the General Superintendent which con-
tains Instiuctions which do not directly atfect the movement
of trains and engines. .

GENERAL ORDER—Order issued by authority and over
the signature of the Assistant Vice President-Transportation
which contatns changes in the Timetable, the Operating
Rules, or other instructions as prescribed.

HOME SIGNAL--A fixed signal governing entrance t0 an
interlocking. ' '
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PATERLOCKING---An arrmdgamanl of signals and signal
appliances so interconnectad that their movements must
succeed sach othe In proper sequence and for which Inter.
wocking Rules are in effect.

MTERLOCKING LIMITS—The tracks between the 0ppos-
Ing home signals of an interlocking.

TERLOCKING $iGNALS~The fixe¢ signals of an
riocking.

INTERLOCKING STATION—A piace from which an Inter
locking is operated.

MAIN TRACK—A track designated by Timelsbie ypon
which train movements are governed by Automatic Block
Signal Syster or Manuat Block Signal System Rules.

MANUAL BLOCX SIGNAL SYSTEM (MBS)—A biock signal

tem wherein the use of sach block is governed by block

mnals controlied manually upon information by telephone
or other means of communication.

MU-—Electric self propelied pasenger carrying cars oper-
ated singly o¢ in multiple,

PILOT—An employee assigned to a train when the En-
gineer, Conductor, Track Car Driver is not qualified on the
physical characteristics or rules of the railroad or portion of
the ratiroad over which the movement is to be made.

REGULAR TRAIN—A traln authorized by a Timetable
Schedule.

ROUTE--The course or way which is or is to be traveled.

RUNNING TRACK—A track designated by Timetable upon
which movements may be mada as prescribed by Rule 112,

SCHEDULE—That part of a Timetable which prescribes di-
n}ctl?n._ number, frequency and times for movement of v
ular trains.

SIDING—A track auxiliary fo a main track for meeting or
passing trains.

SIGNAL ASPECT--The appearance of a fixed signal con-
veying an indication as viewed trom the direction of an ap-
rroaching train; the appearance of a cab signal conveying an
ndication as viewed by an observer in the engine control
compariment,

Aspecis shall be shown by the position of semaphore
blades, color of tights, position of lights, flashing of lights ot
anz combination thereof, except the diagonal alignment of
- lights of color light sipnals with respect 1o the signal mast
does not modify the signal indication. They may be qualified

by marker plate, number plate, fetter plate, marker light.-

shape of semaphore blade, or any ¢combination thersof.

SIGNAL INDICATION—The information conveyed by the
aspect of a signal.

SINGLE TRACK—A single main track between two points
upon which trains are operated in either diraction.

SPEED CONTROL—A device which will automatically ap-
fly the brakes on the train or engine unless the speed con-
orms 1o the cab signal indication.

SPEEDS:
Normal Speed—The maximum authorized speed.
Limited Speed—For passenger trains, not exceeding
45 MPH; for freight ttains, not excesading 40 MPH.
Medlum Speed—Not exceeding 30 MPH
. Slow Speed—Not exceeding 15 MPH.,
Resteicled Speed—Preparad to stop shiort ot train,
obstruclion, or switch not properly lined, looking out for
broken fail. but not exceeding 20 MPH outside interiocking
Kmits, 16 MPH within interlocking Jimits.
NOTE: Spesd appliss  sntirs movement

STATION—A place designated in the Timetable by name.

TIMETABLE—The authority for the movement of regular
traing subject to the Uperating Rules. 1t contins classified

Schedules and Speciat instructions relating to the movement
ol trains and sngines.

TRAIN—An engine, or more than one engine coupled,
with or without cars and displaying marking devics.

TRAIN ORDER-—A Form 19 issued In the proper format
when applicable and as prescribed by the rules, which affects
train movements,

YARD—A system of tracks used for the making up of
trains and storing of cars, upon which movements may be
made at Reslricted Speed, subject tn applicable rules and
spacial instructions. :

84, Employses located In the operating compartment of an
engine must commaunicate to each other in an audible and
clear manner the indication by name of each signal affecting
movement of their traln or engine as soon as the signat is
clearly visible or audibie. It is the responsibility of the £n-
Qineer to have each employee comply with these require-
ments, Including himself.

It is the Engineer's rasponsibility to have each employse
located in the aperating compariment maintain a vigilant
lookout for signals and conditions along the track which af-
fact the movement of the engine or train.

Il a crew member becomes aware that the Enginesr has
become incapacitated or shoule the Engineer fall to operats
or conirol the angine or train In accordance with the signal
indications or other conditions requiring speed to be re-
duced. other members of the crew must communicate with
the Engineer at once and If he fails to properly control the
speed of the train or en?ine. other members of the crew must
take action necessary to ensure safety including operating
the emergency valve,

An employee controlling the movement of a train from a
location other than the operating cab of an tngine must,
when practicable, communicate to other employeas involved
the indication by name of eath signal affecting the
movement.

After the name of a signal has been communicated to
other employses involved, it must continue to be observed
until passed and any change of indication communicaied in
the required manner

138, Employeus are prohibited ‘rom attering, nullifying, or
In any manner restricting or Interfering with the normal
intended functior of any Instruction, or of any device or
squipment an angines, cars, or other raliroad property.

In case of failure, seals may be broken or devices altered
as provided by applicabie rules or Special instructions. When
such action is necessary or when seals are found to be bro-
ken, missing, or tampered with, It must be reported on the
prescribed form,

Should the engine Safety Control Feature, commonly
known as the "deadman feature,” be cul out for any reason
or become inoperative after dispaichment, the Enginear must
at the first opponunitg that will not result in dolay to his train,
80 advise the Yrain Dispaicher and/or Yardmaster and afso
complate presctibed form. These Instructions also include
engines working in yard servics.

MOVEMENT AND PROTECTION OF TRAINS

80. The Train Dispatcher must be advised in advance of
any known onndition that will delay a train or prevent it from
making normal speed.
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APPENDIX C

SIGNAL RULES

WMorement of Tralns by Block Signals
281. On designated tracks specified in the -Timetable, sig-
nal indication will be authority for trains to operate with the
current of traffic.
261. On designated tracks specified in the Timetable, sig-
nal indication will be authority for trains to operate in either
direction on the sa:ne track.
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NORTHEASY CORRIDOR SIGNALS NORTHEAST CORRIDOR SIGNALS
Rele 281 Rule 201(8)

Fig. A :

fe. s FiG. B
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FIG. D FiG. E
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FIG. E

d

IN CAB SIGNAL YERRITORY
CAB SIONAL WILL DISPLAY

APPROACH MEDIUM
I ; l AND FIXED SIGNAL INDICATION WILL GOVERN
FIG. ¥ FG. i

ne. F Fia.6
NAME: Approach Limited

IN CAD $IGNAL TERRITORY INDICATION: Proceed approaching next signal at
CAB SIGNAL WILL DISPLAY Limited speed.

CLEM
© o
RABE: Ciear

INDICATION: Proceed
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NORTHEAST CORRIDOR $:GNALS
Male 291(C)

:‘ (@FLAsHING @) FLASHING

FG.C FI&.D FIG. €

[N CAB SIGNAL TERRITURY
CAB SIGNAL WILL DISFIAY
APPROACH MEDIUM

8 8

AND FIXED SiGNAL INDICZTION WilL GOVERN

NAME: Limited Clear

P40ICATION: Proceed; Limited speed within Interlock-
ing limits,

NOTE: in cab signat territory with fixed automatic
biocks signals, trains with cab signais not in op-
erative condition, or not equlpped with cab sig-
gais.dmusl approach next signal at Medium

peed.

NORTHEAST CORRIDOR SIGNALS
Rele 282
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Fi, ¢ Fig. J FiG. E

IN CAB SIGMAL TERRITORY
CAB SIGNAL WILL DISPLAY
APPROACH MEDIUM
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NAME: Approach Medium.

INDICATION: Proceed approaching next signal at
Medium speed.
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NORTHEAST CORRIDOR SIGNALS NORTHEAST CORRIDON SIINALS
Ruls 208

Ruls 205
i a EJ FLASHING a FLASHING
FiG. A FG.8 G A FG. 8

o
0o

O
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_L..i FLASKING
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—————

G.C Fig. 0 FIG .
RG.C Fig. o
IN CAD SIGNAL TERRITORY
CAB SIGNAL WILL DISPLAY
APPROACH

FIR. F FI0. 6 e o

N A N e Loy AY AND FIXED SIGNAL INDICATION WILL GOVERN

APPROACH

NAME: Mediur Approach.
9 o INDICATION: Proceed al Medium speed preparin? o
stop at next signal. Traln exceeding Madium
RAME: Approach speed must at once reduce to that speed.

INDICATION: Proceed prepared to stop at next Lignal.
Train exceeding Madium speed must at once
reduce to that speed.
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NORTHEAST CORRIDOR S1ANALS
Ruts 201

i CAB SIGNAL TERRITORY
CAll IGNAL WILL DISPLAY
RESTRICTING

Lunay
O o White °
AND FIXED BIGNAL iNDICATION WILL GOVERN

BAME: Stop anc proceed

INDICATION: Stup; then proceed at Restricted spesd.

WOTE: Where in addition 1o the number plate a latter G,
Grade Marker, is dispiayed as part of these aspects,
freight trains may proceed as though a restricting signal
weis displayed.

WORTVEASY CORRIDOR SIGNALS
Ruie 292

i

AG.E FG.F FG. G

FiG.1. FG. M FIG. N

1% CAB SIGNAL TERRITORY
CAB SIGNAL WILL DISPLAY
RESTRICTING

Lunar
@ O 0
AND FiY.ED SIGNAL INDICATION WILL GOVERR

NAME: Stop Signai
INDICATION: Swop




CAB SIGNAL SYSTEM
NOTE: Rules 550 to 684, Inclusive, wili not be In ehlect saept by
Sptviat instructions.

8560. The (ab Signal System apparatus must be lested at
jeast once in each 24 hour period except when & single trip
axceeds 24 hours in which case the original test shall be valid
for the entire trip. The test must be madae prior to departure
of an engine from its initiat terminal to determine if apparatus
1 in servics and functioning propetly. When Cab Signai appa-
ralus is cut out or de-enargized after departure tast has been
made, it must be tested again prior 20 entering aqulfped
territory. Engines Jispatched from points in Cab Signal ter-
ritory to points ‘where test circuits are not provided must
have Cab Sigral apparatus cut in for the entire trip. Testing
soctions at fucations ather than terminals will be specified in
the Timetable Speciat Instructions.

When test of Cab Signal System apparatus is mads by an
employee other than the Engineer, the prescribed form stat
ing that the Cab Signal System apparatus has been tested
must be tilled out in Ks entirety and must accompany the
engine to its final terminat. The n?inﬁar. after taking charge
of the engine, must assure himselt that Cab Signal Sysiem
spparatus i ensrglzed and that the audible indicator wit
sound when acknowledging device Is operated. If the Cab
Signal System has beon de-enargized or the audible indicator
falls 10 sound when the acknowledging device is operated,
ths Enginear mist not enter aquigped territory and must
ﬁmtgunlcale with the Train Dispatcher and advise him of the

vation.

A departure test of tha Cab Signal System apparatus Is
required as follows: :

{a) On single unit engine egquipped for operation In both
directions, test must be made frum both ands.

{b) On engite consisting of two or more units, test must
be made from front end of leading Jnit and vear end of
trailing unit.

(c) When test equipment is not available at a point where
an intermadiate unit will be required to become a tead
unit, this unit must be tested at the initiaf terminal and
the prescribed form filles out and placed oni the
enging.

When a departure test cannot be made due to fuure of
test equipment, engine may be dispatchad provided inbound
operating tust indicated that the Cab Signals were functioning

roperly atter last trip or that defects, if any, which existed

ve hesn corrected and the proper record made. The pre-
scribed form must be used and signed by the Enginehouse
Foremast or his representative who must also varbally notify
the Enginoer of the detalls.

When necessary enroute to operate from an equippoed unit
or end that had not been given a departure test, the Cab
Signais must be considered inoperative, and Rule 554 must
be obsierved.,

B51. The Cab Signal System is Interconnected with the
fixed signal system so that the Cab Signal must conform with
the fixed signal within three seconds after the engint passes
iixed signal governing the entrance of the engine or train into

sthe block i the diraction for which the track and engine are
equipped and Engineer will be governed as foliows:
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(a) When Cab Signat and fixed signal conform when entor-
ing the hlock, a change of cab signal aspect will indi-
cate conditions atfeclin? movement of train in the
block, and cab signal will govern.

(b) When Cab Signa! changes from Clear to Approach
Madium batween fixed signal locations, trains exceed-
ing Medium Speed must at once begin teduction to
that spsed, unless otherwise authorized by next fixed
signal indication.

(¢) When Cab Signal aspert changes to Restricting, the
Engineer must take action at once to reduce train to
Restricted Speed.

(d) When Cab Signal aspect changas from Reslricting to a
more favorable aspect, speed must not be increased
yntii train has run Ks lsngth.

(e} 1f the Cab Signal and fixed signat do not conform when
train enters the block, the more restrictive sigiai will
govem. The Engineer wil notify the Train Dispatcher or

rator by radio or by message as soon as possible
without delaying the train, giving location and track on
which non-conformity occurred.

() When Cab Signal aspect “flips" (momentarily chang-
ing aspect and then returning to original aspect},
Engincer will, by radio or as soon as possible without
delaying the train, forward a message in the following
form to the Train Dispatcher:

Cab Signal flipped from (state aspect] to (stale aspect)

on No. —— track al (signal bridge or MFP no.). ot be:

tween (designate points if multiple occurrence)

when the “flip” holes for a duration which required

Cab Signals be acknowledged, Engineer must sc state

when reporting occurrence.

(¢) The Cab Signal apparatus will be considered as having
failed when:

{1) The audible indicator fails io sound when Cab Sig-
nal changes to a more restrictive aspect.

(2) The audible indicator continues 1o sound although
Cab Signal change was acknowledged and speec of
train has been reduced to speed required Ly Cab
Signal indication.

(3) The Cab Signat fails to conform at two fixed signal
locations in succession.

(4) Damage or fault occura to any part of the Cab Sig-
nal apparatus.

When Cab Signal apparatus has iailed, the train will pro-
coed governed by Rule 554 and a repor! must be made to
Train Dispatcher or Operator by vadic or i nol so
equipped, at first point of communication where stop ¢an
be made withuu! excessive delay.

Engincer must report reason that Cab Signa apparatus
was considersy as having failed and location where
failure occurred on the prescribed form,

if the Cab Signal has authorized a speed greater than the
speed authotized by the fixed signal, the Engineer, (n ad-
dition to notifying the Yrain Dispatcher and making repon
on nrescribed form, will verbatly advise the Enginchouse
Foreman OF his representative on arrival at engine termi-
nal so that the engine may be withheld from service and
equipment not disturbed.

Pev 6.0 102 31244 1-88
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When the Cab Signal apparatus has falled, the audible
indicator may be cut out If it continues sounding after
being scknowledged.
{h) Cabl Signals. will not indicate conditions ahead when
engina Is:
(1) Moving against the current of tratfic, except as
Brovlded in the Timetahie Spocial Instructions.

2; ushing cars.
3) Not equipped with Cab Signal apparatus for back-
ward movement and Is running backward,

852. When the Cab Signal portion of the wa¥lside signal-
ing equipment is inoperative, the Train Dispatcher or Oper-
ator when authorized by the Train Digpatcher must notify the
Engineer and designate the limits of the area affected bn such
malfunction. Movements within the dasignated Hmits shall be
made as prescribed by Rule 557. The Speed Control System
of the engine must be cut-out, but the Cab Signal Apparatus
must remain cut-in.

883. Trains from a connacting Raliroad must be squipped
with a Cab Signal System in operative condition or as spec-
Htied In Timetable Special Instructions. The Cab Signal Sys-
tem: must have been tested in compliance with Rule 550.

When a traln trom a connecting Ratiroad has exparienced a
Cab Signa! failure en-route from Hs Initial Terminal, the En-
ginesr must contact the AMTRAK Train Dispatcher or Oper-
ator, who will control movement, before entering onto the
Northeast Corridor. The Engineer will inform the AMTRAK
Train Dispatcher or Operator of the condition of his Cab Sig-
na! System and be governed by instructions.

§54. The movement of a train equipped with cab signais
net in operative condition for direction of moverent is pro-
hibited, except when cab signal fallure occurs after leaving
engine terminal.

if a failure of the cab signal apparatus occurs, as de-
scribed in Ruls 551, the Train Dispatcher or Operator must
be promptly notified and hg given any pertinent information
regarding the fallure. Tne train may R;oceed according 1o
signal indication bui not exceeding 40 MPH. Trains must not
pass 2 signal dispiayinga Stop and Praceed aspsct unless
authorized oy tha Train Dispatcher to do so,

When authotized by the Train Dispatcher the train may
firoceat as provided for in Rule 557.

555. The rnovement of a train not aquipped with Cab SI?-
nat System apparatus is prohibited except as provided for in
Timetahie special Instructions,

Mover.ients authorized by Timetable Special {nstruction
ghail or.erate at Restricted Speed and tie governed by fixed
signal indication. When authorized by the Train Dispatcher
the I'aln may proceed as provided for in Rula 557.

141, Movements being nisds as provided jor in Rules
542, 554 or 565 may be authorized by the Train Dispatcher to
procesd at Normal Speed, not oxceed!nf 78 MPH and be
governed by fixed signal indication. A train must not pass a
signal displaying a Stop and Procesd aspect uniess autho-
tized by the Train Dispatcher 10 do SO.

$58. Whon the Cab Signal System apparatus has failed,
the ahparatus shall ba considered inoperative until engine Is
cut off for repairs and has been tested and found to be func-

1-89

tioning properg. Authority given to an EnPimr by the Train
Gispatcher or Operator for movement of hig train by Cab St?-

nal System rules will remain in sifect for entire trip. Train |

Dispatchar will notify connecting Division or Rallraad of any
such authority piven to a train.

$69. Train Dispatcher will record en the trein sheet the
movement of trains with Inoperative Cab Signals and the
movemant of any train that Is not equipped with 4 Cab Signal
System, Where Cab Signal System rules are in effect, Oper-
ators will make a record of all such moves on the block sheet
and indicate those movements given authority to operate as
provided in Rule 557.

In the arpl‘maﬂun uf Rule 552, Train Dispatcher and Oper
ators invoived will record the limits of the atfected area and
indicate those movemsnts gliven authority to operate as pio-
vided In Rule 557.

861. Engineer, In audition to verbally reporting flips,
faltures, non-conformities, and other unusual occurrences of
Cab Signal Systern apparatus as required br thesa rules, will
report the same occurrences on the prescribed form.

$62. When the unit from which the train will be controlled
In equipped with Cab Signals and not Sgeed Centrol or Train
Control, the Engineer will advise the Conductor and other
mambers of the crew bafore starting trip. When the Train
Control or Speed Control apparatus fails or is cut out en-
joute, the Enpineer must notify the Conductor, and other
members of tha crew as soon as possible without causing
undus defay to the train, The lraln or engine may procesd
governed by Cab Signal {when known to be in operative con-
dition) and fixed signal indications. Engineer wili report
failure of Train Control or Speed Control to Train Dispatcher
or Operator by radio. Report must also be made on the pre-
sciibed form,

$63. Wnon the unit from which the train is being con-
trolled is equipped with Cab Signals but not Speed Control or
Train Controt or when the Train Control or Speed Controd is
known to be inoperative, the member of ¢crew nearest the
operating compartment o? the engine will go to the Engineer
immadiately #f the audible Indicator sounds for longer than
5ix seconds.
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CONRAIL

34. Employess qualified on the operating rules and Jocated on the
leading engine of car .. 3t observe antl then communicate to each
othar in an sudibte and clear manner the namo of each signal af-
fecting the,movement of th.eir train as 3000 a8 the signel becomes
clearty visible. Atter the name of 8 signal has been communicated,
i must continue 10 be cbrerved untll passed and any change com-
municated In {he required manner.

When a train Is two (2) miles frorn 8 temporary restriction, qurlifien
employens located on the iaading engine or car must immediatrly
communicate with the engineer and confirm the requirements of the
restriction.

H train is. not operated in accordance with 1he requirerien's of the
signal indication or restriciion, qualified employeses locatsd on the
wading engine o car MUst cogmunicate with the enginser at once,
and, il necessary, stop tho irain.

132. Employees are prohibited from altering, nullfying, or in any man.
ner rositicting or interfering with the normal intunded function of any
device or aguipment on engines, cars or othe; railroad property.

In case of {ailure, or where seals ara found tv be tampered with, broken
or missing, raport must be made immediutely lo the train dispatcher.

CAB SIGNAL SYSTEM

NOTE: Fules 560 to 561 inclusive will be effactive in territory
designated by Tirrstable Special iIngtructions.

B30. The Cab Signal System apparatus on the engine must be tested
at lsast oncs in each 24 Lour petiod excepl when a single trip exceeds
24 hours, in which case the orlginal test shail be valid for the entire trip.
The tas! must be made prior 1o depariure of an engine fram its Initiai
terminal to determine f apparstus is in service and lunctioning propar-
ly. When Cab Sign«l apparatus Is cut-out or deanergized after dapar-
ture 1est has heen mads, it must be tested again prinr to entaring eguip-
ped territory.

Whan test of ‘ha Cab Signal System apparatus is made by an smployes
tAhet than the anginesr, the prescribed form stating thai gngine has beon
testad must be filled out in ils entirety and accompany enginte 1o s final
torminal. Tho engineer, when taking charge, must assure himsel! thal
Cab Signa’ System apparatus is enerpized and that the purhble indicator
wili soupys, when acknowieaging 0evice 18 opgraie. 1 ine Cab Signal
Systemn r.as been deansrgizec or audibie incirator tails to sound when
the ackr.owladging device is operated, the engineer must inform the train
dispalc her anq must not antar equipped territory.

APPENDIX C

When departure tast cannot he made due to fallure of test aguipment,
angine may be dispatched, provided the Inbound oparating test indicated
that Cal> Signa's wwere functioning properly, and that defects which ex.
isted, if any, have: been corrected and the proper record made. The
proscribed form will then be used and signed by the erginahuuse
foreman or his representativa who must also notify the outbound engineer
of the complete detsils.

A depariure test of the Cab Signa! System apparatug {8 requited as
wllows:

(a) On single unit engine equipped for operation ir: Loth directions,
test musat ba mace for operation in aach direction.

(b} On engine congiating of two or mure units, last must be made
from front end of leading unit and rear end of trailing unit,

(¢) When test equipment is not available at a poinl where an in.
termediate unit will be reyuired to becoma a lead unit, such unit
must be tested at the initial terminal and the prescribed form com-
pieted by an autherized employet and placed on the snging.

When circumstances make it necessary to operate an eguipped unit
from an end that had not basn given & daparture test, the Cab Signals
miist be considered as not in operation, and Rute 554 must ba observed.

551, The Cal Signal System is interconinacted with the block signal
systeny 80 Laat the Cab Signal must conferm wilth the lixed signat in-
dication within eight seconds aftar the engine passes fixed signal govem-
ing the antrance into the block in the direction for which the track and
engine are equipped. Enginser will be governed as lollows:

(a} When Cab Signal and fixed signal indications conform when
entering the block and conditions aflecting movement of teain In
the block change. the Cab Signal will govern,

{u) When Cab Signa! indicalion chenges to Hastricting, the engineer
mus! 1ake immadiate action to operate train ei Restricled Speed.

(¢) Whan Cab Signat indication changes from Aestricling to a more
favorable indication, speet) must not be ncreased until train hay
moved a distance equal (o its length,

If Cab Signal indication authorizas & speed ditferent from that
authorized by the fixed signri when tha train entaraed the block,
the lowsr spead will govern. The engineor must notiy the traln
dispaicher or operator by radio of by message ns so0n as possi.
bla without golaying the train, giving tocetion and track on which
noncaniormity occurted,

When Cab Signal indication "flips"” {momentarlly changing in-
dication and than relurning 1o otiginal indication), engineer will
by radio, or as soon as possitia without delaying the rain, for-
ward a message in the following form to the train dispaicher,
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Cab Signal flipped from (state indication),
to (state indication) on No. track
at (signal or MF' No.}; or, between {dasignate
points if multiple occurrence).

When the "'flip"* holds indication for a duration which required
Cab Signais be acknowledged, angineer must 8o state when
reporting nccurrence,

The Cab Signal apparatus will be considered as having failed
when:

(1) The audible indicator falls to sound when the Cab Signals
change lo & more restrictive indication,

The audible indicatnr continues 10 sound although the Cabs
Signal change was acknowledged and speed of train has
bean redused to spead required by the Cab Signal indication.

The Cab Signal fails to conform at two fixed signal focations
in succession,

The Cab Signal displays "‘Restricting” while approaching
& fixed signal displaying “Approach” or more favorabls
aspect, and the Cab Signal faits 1o conform ahtar passing
fixed signal.

Damage or fauit occurs 10 any part of the Cab Signal
apparatus.

When Cab Signal apparatus has igiled, or has authorized a speed
greale” than authorized by the lixed signal, the train will proceed
governed by Rule 554, The engineer must notily the train dis-
patcher or opurator by radio; when unebla to report by radio,
details mutt be rendered at first point of communication whare
stop can be made withoul excessive delay. Upon arrival at the
sngine terminal, the engineer must advise the foreman or his
recresentalive and make writlen report on the prescribed form.

When the Cab Signal apparatus has falled, the auditte indicator
may be cut-out i { continues sounding after being acknovdedged.

Cab Signals will not indicate conditions ahead when engine is

(1} Moving against the cursent of (raffic except as provided in
the Timetable Spacial nslructions

(2} Pushing cars

(3) Not equipped with Cab Signal apparatus for backward
movements and is running backward.

§52. When the Cab Signal portion of the wayside signal sysiem is
inoparative, the train dispatcher or operator when authorized by the train
dispatcher raust so notity the engineer and designate the limiis of the
area affected. The Cab Signal apparatus of lhe engine must not be
deunergized or cut-out during movement through designated limits. Move-
ment shall be governed by fixed signal indications, but not exceeding
40 miles per hour, unless authorized to proceed as provided in Aule 556.

Normal operation ray be resumed only after engineer has ascenain.
«d hat Cab Signals heve conformed 1o two fixed waysida signals in suc-
cession inmedintely beyond the designated limits specified. if the Cab
Signaic do not conform to tha first two wayside signals immediately
beyond the designater! area, they must be consideied 1o have faited,
ang Puile 554 must be observed.

#53. Whan a train from another division or a cunnecting ratircad has
boen given authority to operate non-equipped. the engineer mus! ad-
vise the train dispeicher or operator who contmis movemants before thal
train enters a new divislon,

564, The movement of a traln equipped with Cab Signals not in
operative condition for direction of movement ts prohibited, except whan
Cab Signai fallure occurs after leaving initial terminal. The train may then
operate at a speed not exceeding 40 mites per hour, governsd by fined
signal indicalions. The train dispatcher must be advised as soon as
praclicabie.

When Instructed by thy train dispalcher, or operator when authorized
by the train dispatches, the train will procend as provided in Rule 556,

§55. The movement of a train not equipped with Cab Signats Is pro-
hibited except at locations tisted in Timetable Specigl Instructions.

The movement of a train not equippad with Cab Signals may be made
at a speed which will permit stopping with one-half the range of vigion,
but not exceeding 20 miles per hour, and must be governad by lixed
signal indications. When insiructer by the train dispatcher, or operator
when authorized by the train dispatcher, the train may procesd as pro-
vided in Rule 556. -

§56. As prescribed in Rule 554 or 555, when instructed by the train
dispaicher, or operator when autharized by the train dispalcher, ms
prescribad by Rule 706 or 723, a train may proceed at Normal Speed,
not exceeding 70 mifes per hows, and governed by fixed signal indica-
tions, Before authorizalion can be granted, the train dispatcher must know
that the route is clear to the next interlocking and that i ) train has been
given permission or a signal 10 enter or fou! that track. Absolute block
must be established in advance of the train betwesn sach interiocking
Or opén biock station.

857. When tha Cab Signal Sysiem apparatus has failed, the ap-
paratus shall be considerad inoperative unti! repaited. Train dispatcher
must notity dispalchers of adjacent territories, divisions or other railroads
that train is moving with inoparative Cab Signals,

§58. Train dispatcher must record on the record of frain movaments,
the movement of trgins with inoparative Cab Signals and the movement
of ary train that is not equipped with Cab Signals. Where Cab Signal
System rules are in efoc, operators must make a record of all such moves
on the station record of train movements and indicate those movemaents
given authority to operate as provided in Pule 556,

in the application of Rule 552, the train dispaicher and opsraors in-
voived must record the limits of the affecied nrea snd indicate those
movements authorized 10 operate as provided in Rule 556
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MAIN LINE—PHILADELPHIA TO WASHINGTON

REAIN LINE--PHILADELPHIA TO WASHINOTON {Continusd)
Continuad) Sidiopt
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HOLIDAY NOTES: HOLIDAY NOTES:

Yeain #1038 witl not cun 11727, 1225, 111408 2:16 Train #3110 will 2ot run $1/27, 13728 1225, 12:20, 31, 172 and 216
Wt it 1130, 12728 and 1/14. Will run 11430, 12/28 and 174,

Train 112 will nok run 11727, 12/25 and 1/1.
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100G-A1. ALCONOL AND DRUG TESTING--EMPLOYEES
COVERED BY THE FEDERAL HOURS OF SERVICE ACT— Un- 1157-A1, SPEED TABLE
der Federat Rallroad Administration (FRA) safety regulations, Time por Mils Miler
you may Hs required to provide a urine sample after certain o
accidents and Incldents or at any time the company 2
reasonably suspects that you are under the influence of, or 120
impaired bi. drugs or aicohol while on duty. Because of s 11§
sansitivity, the urine test may reveal whether or not you have 10
used cariain dru?s withirs the recent past {In a rare case, up It
to sixty days befors the sample is collected). As a general
mattgr, tha test cannot distinguish between recent use off the
job and current impalrment, However, the Federal regulations
rovide that if only the urine test is available, a positive find-
My oh that test will support a presumption that you wers
Imeaimd at the ﬂ!itl"!llie the samptlie wa? Ilake;;. by demand
'ou can avoid this presumption of Impairmant by demand-
ing to provide a blood sam[:_lg for testing at the same time the ' SPEEDOMEYERS—CHECKING
uring sample is collected The company will ensure that you 1187-A2.
are taken to an independnnt medical facility 1o have the nec- White marker posts are instalied on opposite side of
essary samples taken and will designate the independent fa- track from Mile Posts at the foliowing focations for th
cliities at which testing of the samples will be performed. The purpose of checking speedometers. '
bload test will provide information pertinent to current im- Engineer on each trip shali check the speed indicated
pairment. Regardiass of the outcome of the binnd test, if you on speedomeler against lapse of time while equipment is
pul)vlde a’blood samgite theira ut'ill be no pres:.nption of im- being t}pefatEtEd1 o%t conim} 1sﬂ%eaﬂ. and report nac-
pairment from a positive urine test. curacies on EL-106-a or :
It you have used ay drug off the job (other than a medica- BOSTON DIVISION
tion that you possessed lawfully and used in the recom- woen Lecaiion
mended dosage for a mudical problem) in the prior sixty T aeio e Kow v
days, it may be in your interest to provide a blood sample. il e P 70 300 Mie Post 10 Exst of Shote Ling et
yiu have nol made unauthorized use of any drug in the prior Mile Post 89 and Mile Post 90 East of Guittord
sixty days, you van expect that the urine test will be negative; Mile Post 164 and Mils Post 165 Wast of Witidord Lot
and you may not wish to provide a blood sample, B e e B At of Sute Line
You arg not reguited to provide a blood sample at any Mile Post 222 and Mile Post 223 Viest of Morton S1
time, except in the case of certain accidents and incidents Main Line—Mili River 1o Springhoid:
subject to Federa! post-accident testing roquirements. H you Mile Post 15 and Mrie Post 16 North of Wallinglord
refuse to cooperate i providing a blood or urine sample fol- Mite Post 57 and Mile Pos! 54 Notth of Enfieid
towing an accident (specificed in 49 CFR Part 21§ Subpart C), NEW YORK DIVISION
you shall be removed from service, are subject to dismissal, Mot Linetew Tort % PRISSSIERIE:
and may not under any circumstances be employed in a posi- Mile Post 4 and Miie Post § £ast of Ports)

i i i Mils POsL 30 and iile Post 31 Exst of New Brunswick
lion covered by the Hours of Sarvice Act for & period of at Wil Post 30 and shie Post 31 Eact O ew O

least 9 months. !

If you test positive for drugs but are not shown to be in B e o o1 o & hancy
sossesslun of, using, 0 Impaired gy such drgus wtllijl]eh 013 Mile Posi 23 a5d Mile Post 4 East of Tarresdale

uty or subject to duly, you shall be romoved or withhe
from service. You shall be disqualitied for service until you Py o ::'::?ﬂ:::‘ OIVISION
achieve a negative test result, and shall, as a condition of Mi,,'m”"',,,",nd My Pest 9 "1 south of Fokcrodt
peing returned to service after a negalive test result, be sub- :.:e !;gst P 'Eg 3ile r;g:u ;; wmg &mm
i { t 3 il 1 rth

ject to testing for drugs by urine sample for a period of two e Dot 123l|nd b | b o o e
ysars. Yuu must, within 33 days atter the initial ?osi:we test Mils Post 130 and Mile Post 11 South of Lardover
result, be retestad or enter the EAP program f eligible. In no it e Paiivtaie w e T
event wili you be entitled to be retested mare than twice, and s o 1 i Poul 16 Mest of 51, Devids

if you have three successive positive test results, you will be aae Post M4 mg :dsle Pos! zg mn damr
i e Post 41 and Mile Post 4 4§ of Coatesvitle
Bubject to dismissal. Mie Post 100 and Mile Post 101 East of Sute

:
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APPENDIX C

PASSENGER TRAINS AND FREIGHT TRAINS :::7-01 hll‘;om'dl .
1157-C1. MAXIMUM SPEEDS AKD SPEED RESTRICTIONS o Rt

Uniess otherwise restricted by eis Lino—.Becn 1
Special Instruction 1157-G1. Now Havea !. g

. sl }
NOTE 1: Where two speeds eparated by 3 disponal ing 3w shown, the hiphet
wm%mmmmwwummmmw
appties to aquipmend not authorized 10 eiceed 80 MPH.

NOTE 2; Whers the maximunm speed of 3 Irstk changes #t 50 ineriocking and the Palmars Cove & MP 4271 ...
3pucific point whera the change occurs i mok spactied, the lower speed wik apply MP 127 & Grolon
through the sntire interlocking. Grion & Show Cove

Othar ey M. 2 . Nan & Conn
Raly | West | Wt Conn & 0I Seybrook

!. E ! S 0 Saybrook & Bigok

E Brook & MP 101
MP 101 B MP 85
Spoade o

WP 95 & WP 82
Soston 8 Tower 1 Intig. WP 82 & Mill Aver

South Bay Inllg. Limits Milt Fuver & Division

Post (Melro. Reg.)
South Bay & Rasdville
Transhet

Peadvitie Transtyr &
Rovte 128

Route 128 & MF 713.8

MP 2138 & MP 213.0
(eanton Jet. Viadutt)

MNP 2130 & MP 205.0
NP 205 & MP 200
WP 200 & Hotian
Voklen & Atliebare
Attlsbote & Thatcher
Thatchar & M 195
MP 195 & Hebronville
Hebronviie 8 MP 190
MP 190 &

Providence
Providence & Cransion
Cranston & MP 180
MP 180 & MF 178
WP T8 & MP 176
MP 176 & MP (TS i) | 90
MP 175 & East

Breenwich oo Lo | B8

Exy Greeiwich &
Davisvie N

Pavisville & WP 188 |00
MP 168 & MP 18] L
MP 163 & MP 181
MP 151 & Kingston S P L
ongsion & MF 155 v | e {100
MP 155 & MP 162 80
MP 152 & Bradiond v o | 85
Bradiord & MP 131 K
szﬂmnCm T0

ss§ oy

72 |8|3|2|B 8 |EIB|B|R|E(S

70
&0

cii i E ] e
e|alz|=|3 |

2iziziniz|=|F
v lslzislslisisigisin

2

~g
(=]

"y
LF
*i:
tnd
&

g
3
3

Fori Point Channel
Bridge MP 227 .0

Rouste 128 Stauion
Piptorms

Canton Jet. Ste.
Platiorm

Except during the Nours
1.30 AM 10 9.01 AM
and 4:01 PM 10 5:00
PM Maon. thrs Fri.

Cutve botween MP
154.5 ang MP 193.7

Cutve Datwesn MP
180.4 and NP 180 0

Curves batwaeh MP
186.6 kngd MP 1851 | ..

Curve Dotwesn MP 188 1
and MP 1851

First Curve East of MP
185.5 Smith St. OH
8ridge

First Curve Exst and Furst
West of Providence
$ta ingiuding Stat:on
Platlorms

Curves batwean WP
184.7 and MP 1840

Curve between MP
160.5 and MP 159.7

Corve betwean WP
152 6 and MP 151.8

Gurve btwesn MP
136 4 and MP 135.9

Curve batwesn MP 134
amd MP 13D 6

Cutve batwaen MP
132.5 snd MP 132 0

MP 132.0i0 1318
{Bridige 131.95)

Curvd batwesft MP
131 .8 and MP 1212

PR R SNE Y Y L E s L s

-
[—]
—
=

lsss
s
2

aAlzizg|sislie |B|SS[B|S|B|B|B|E (Bi% |8

glelzgieisisizisisis iz [s|z|sis|s|s (SI8iDiZIB|BIBIBIE (B8 18

TIBB|BIZ |G DSBS |B

Aev 0.0 402 5-25-06 Py G.0. 402 B-25.86
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APPENDIX C

1157-C1 (Cont'd)

Maln Ling-. Mitadeiphls
% Wathington
Sabwesn;

e 6 | W3 | . ?
Track

¥

Ft

HEY
3

Maxi

MP 68 and Bush

1 3F:
120

120

b

Theguph Bush
Interiocking

[Bush #nd MP 78

120

WP 78 ad Gunpow

Gunpow and MP 03

1157-C1 (Cont'd)

Moin
» Werkingon
Retewsr:

e d | Ned | M2
i Tk | Pmek

Fleik

¥

E

Brill and Shaton Wil

Revirsd cuives bitwedn )

:
foeed Rastrictions
)

Curve undar Jumpover
north of Beli Nos. 1F
and 2F Tracks

Through Bell Interlo¢king
No 1F Track

MP 83 and MP 85

First Curve sOuth of Betl

MF 85 and Aiver

LI IB 18|18 18
Bigigig |8

Track A between
Gunpow and River

Gurvé north of Witming-
ton Stabon

Arver and Point

Point and Bay

Bay and Urign Junchion

A EES

Track A between By
and Umen Junction

Curve 2l MP 27

Davis—Track A swilch
ading to Deimarva
Branch and 780 leet

| south thereo!

Curve ¢t MP 50

Thwough Union Tuansls

South Portals of Linion
Tues and South-
ward imits B&P
Junction iatig.

All Tracks 15 MPH

Curve ot WP 57, north
of Pance

North 4nd south legs of

Wys, Perry
Intertocking

Bouthward imis B&P
Junction intlg and
Fulton

First Curve South of
Grace

20030 2]

Gauntiet Track (BAP
Tunnel)

First curve North of
Bunpow (nlerocking

Track A between Biicdge
and Winans

Aeverse curves Bay
Intertocking

Curve at MP 94

8ndge and Fredeick
foad

Curve a1 Fulton

Fulton and Fresdenck
Road

Fradernch Road and
MP 1

MP 101 and MP 107

First curve South of
Bnyge
Track A

[First curve north of Fred-
#tick Road Slation
Teack A

M#P 107 and Grove

Grove and MP 120

Furst Gurve 50uth of Fied
#fich Road Station
Track A

| MP 120 3nd Landovar

Landover ansd MP 133

first curve south of
MP 11

[ MP 133 and Dvisicn
Post (W1)

Z g3 8|Biniz 5
£ 8Bz iB 18Iy |8

| Curve at Winans

Gurve south of MP 106

Curve at Landover

A Curves betwean 700
Indedociung Sla. and
34th S overhead
Bricipe

Gurve at Divmision Post
WY}

AN curves between J4th
St OH bridge and
Pann Intig Signat
oceted 1035 1. soudh
of Spnng Garden 5t

| OK Bridge

Msin
© Hardsburg
Satwean:

£astward Lmis Zoo la-
(mfocking and Jath
St , OH Bndge

W rurves Sauth St

" overhesd Brdpe to
firsenat Interkocking
Station

34t 51 OH Bridpe and
Connection with No 1
and No 4 Man Line
w2 36t 81 Tunnel s

and

341h 51 OH Brdpe and
44th 5t OM Bndge




APPENDIX C
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Elgctric engines coupled with proper pantograph-up ar-
SPECIAL MAXIMUM SPEEDS, UNLESS rangement wili be operated as foliows:
CTHERWISE RESTRICTED [ nber of Ustts Masimom Py misitis Sperd

ALL DIVISIONS 5 36 MPH unless otharwiss restricied
1167-C2. PASSENGER TRAINS--Passanger trains s 35 219U yniess pherwise restricted
consisting of more than 30 cars must ot exceed 60 Over T Prohibited

MPH =

1167.£3. TV TRAINS—A Trall Vap (Tvg train Is a Spsed NP
freight train consisting of mutti-tevel ai tomoblle carrying Aeiesk NEC witp | sngie | mip. | Cotmm
cars, flat cars carrying trailers in piggy-back service, wit Enging Nos. Uis [wein {wiirein| 81 1180 [Beitder
or without passenger equipment cars and freight 300144 w | % ALEO
cabouses. TV tralns consisting of 81 ¢Ars ar more must 20400 o 1o ™D
not excesd the maximum speed lor weight trains, TV i oo T ™
trains consisting of 60 or less cars may operate up to but e " -
not exceeding 60 MPH where the ¢reight train speed is 50 ad EMD
MPH, at the tollowing jocations: 350567 0 | % EMD

HMain Line—Now Yori-to Philadeiphls s
Petween: 588, 591 ' 85 EMD
Automatic Block Signat No. 157/158 and MP 54 5%

£ast End Delaware River Bridge and MP 76 578, 579,

Main Line—Philadeiphia to Washington ool & e
Batwaer: 600.615% o o’
Phit and Baldwin (Southward moves only) T =
Baldwin and 8e!! i ]
Bell and Bay (Southward movas only) 164775 ' ‘ EMO
Gwynn and Landover 776-183 EMD
Msin Line—Philadelphia to Harrisburg 900.545% EHD
Between: 9&0-95‘2r
Paoli and State oo v | esoce o
NOTE: Wher combined with any other ‘reight train, TV 974, 975%

trains must operate at freight train speeds. NOTES:
wikctng Enpines

{8) Trains aperated with mutige E60-CP Envjines must not exceed 50 MPH be-
twaen the westwand hmits of A Interkocking snd the Fastward himits of Hudson
Intorlocking (New York Division)

{b} Class E6O-CP engines musl be operated v accordance with spéed resinctions
contaned i Specul Insteuction 118Y-G%8 in additon to sestaclions n Specal
Instruction 1184-A1.

(¢) Class GF-7 Kos. 575, K77, 581, 582, 388, %91 A 596 ace restacied Wesl of
New Haven Intetiocking (n 2ddinan lo restnction n Special instruchion 1160-A1.

Speed MPH

Beston & Nolev | Restriction .
Mitne Corp. | Dlde Mitp. | With | o End | Column
Engine Nos. | Model Lie | Train |of Tebla| 1180-A1 |Builder

2 n M L 2 |EMD
1191132 | SWH yrI e
AL € A R TR O e ' EMD
00317, | Grio-2 w1 3 s

EMD
MiTA
10001017 | F40PH
101112 [ F10
1150-4150  { F10S
1900 SW-1
19201023 | GPO

ARG
(Mary-
e 0.0.Y)
4900-4803 %

100 €MD
80 . EMD
80 EMD
& €MD
60 EMD

ss88% |8

Rev. (.0, 402 8-25-28 fev 6 O 403 10.26.86
351 355




APPENDIX C

1167-G1, Coni'd 115i-81. Cont'd

Seeed MPH

el Nitp. Colume EAUIPMENT _
Eaging ot e 1AL |Selider Amtieet car series 20000 to 22999, 25000 to
Bt 25124, 26002, 26030, 26036, 28045, 26053,
Eaging Hes. 26057, 26063, 26054, 26065, 26067, 26000
73147325 EMD to 28024

ML EMD. 43000 1o 43053, 43300 to 43307, 44000 to
417 418, 44270, 44800 to 44885, 44909 to 44984,
490, 423 EMD 48117 to 48146, 48211 to 48242, 48900 (o
425 46926 and 48970

A3, 438 EMD (Series 43000, 44000 and 48000 equipped for
o ae Push-Full operation.)

Wi With overinfiated air bellows {air springs):
4100-4112 WD (a) Divarting moverents over crossovers and
4112-4139 EMD furnouts

41514182, E (b} All other movement

5’:{3““ Note: See Special Inslruction 1154-A3.

4245, 4248 {¢} Movements with defective holster anchor
4251, 4253, radius rod

ﬁ; :E?ﬁ Note: See Special Instruction 1154-AS,
4212, 4285, AMTRAK passenger car

4305 SERIES 1000 through 10613

1‘;53‘:332 | AMTRAK inspsction cars 10001 and 10002 ...

S641. 5302, i .
5045906, 60 END AMTRAK cabin cars series 14000-14027 ... ..

810 AMTRAK wheel cars series 15011-15012-15214 |
7003, 7016 | 0P & - AMTRAK Baggage Cars Nos. 1001 10 1006 ..

NOTES. AMTRAK Material Handling Cars Series MHC
*Electne Engines 1400 to 1473

{a) Trains operated with muthple E6D-CP Engines must not exceed 50 MPH be- ; :
tween the westward himils of A Intedeciong and the Eastward imils of Hudson Conrail Otice Car Nos. 1,2, 3,4, 8,9, 10. 11,
Interiocking {New Yotk Divisian} 12, 20

(b3 Class E60-CP engines must be operaled in accordance with speed rastnclions Nos. 21,22, 25, 26 %0
contairied n Speciab instrucion 1187-81a v addibon to testnctions i Special

Instrschon 1180-A1, 1157-G1s. CLASS ESOCP SPEED RESTRICTIONS
Lpaed MPH AN LINE—NEW YORK TO PHILADELPHIA

Holes | Mastriction Tracks
Conrall M. | with | moend | Column Belwean 11213

Engine Hos. Lite | Yrain | of Tabla| $160-A1
1679- 189 85 F and Eastern Limits € ang JO 35]35138
1900. 2023 i MP 4.6 (Bridge 4.61) 70170
g:gm; 22 MP 4.7 (Bridge 4.76} and MP 4.9 (8.idge
2188-2249 8 - 4.95) 45145
3250.2199 65 MP 5.6 {Bndge 5.65) and MP 6.8 (Bridqe
2502-2502 70 6 86) 6060
2580-25% o4 MP 7.8 (Bridge 7.85) and MP 7.9 (Bridge

7.96) 40140
M 26.1 {Bridge 26.23) 70

2100-2776 70
2177 2788 1)
7784-2794 10
North Philadeiphia:
Eastward and Weslward Station Tracks 40 MPH
No 1 and No. 4 Stahon Tracks 40 MPH

2800-2816 10
2830-2863 10
MAIN LINE—PHILADELPHIA TO WASHIRBTON
Trarks

28902010 0
971-294 0

Between 1i213,;4
B&P Jet. and Fulton . 25125

7

BRg B ¥ 2 ek

€RiE

30003274 [\
3275-3219 N
1280-3403 LAY
320-3692 65
40204022
50005059
5400-548%
58005675

%
10
65
65

Rev G D 403 10-26.-86 Aev G0 403 10-76-86

HEEL SRR s s EBEEEEEEEEE
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APPENDIX E
AMTRAK NORTHEAST CORRIDOR BULLETIN ORDERS

mw NORTHEAST CORRIDOR, b LETIN ORDER NO._li=36.__., CONTINUED.

PASSENCER TRAINS AND FREIGHT TRAINS
Meximun speeds and Speed Restrictions, unlesa otherwise restricted by Special Instruction
1157=G1.

MAIN LINE ~ PHILADELPHIA TO WASHINGTON
MAXINUM SPEEDS
No. & No. 3 No. 2 No. 1 Other
Track Track Track Track  Track

Between Pegr/Frt Psgr/Frt Psgr/Frt Psgr/irt Pagr/Frt
Yard and Ragan'lo...'.n&t..otv‘looo.-ocIO0000.00I¢000i125 5G 125 50
Ragan and Bﬂcon--ooaooo.Ot.oootoh--bc'looooootuooo;ocv125 50 125 50 110 50
Tracik A bulween Davis and Iron...........-........-.........-..-o......o........--...35 35
Bacon and MP 53.00!.....0!0.b.'l'....ooqi..totooi‘u..0125 50 128 50
MP 53 and Prlnco........................-.............110 S0 110 50
Prince ana MP 56;-.-0.0.-cco-uaoooot.:o---ooc65 50 110 350 110 350 65 50
MP 58 and southward limits of Perry

Interlocking-»-............-........‘......55 50 125 50 125 50 65 50
Southward limits of Perry Interlocking

ANnd Grac@.rsesnsvrssscsrsssssrsessnssr tevssonesI0 40 S0 40
Grace and OBAK.eosvassvreocsavssssescenass.. 25 30 80 50 g0 50 125 50
Qak and MP GAtoﬁo.-utooaooooooonoooooncooonu125 50 80 50 125 50
MP 64 and MP B6cerrnnssscrononevanvrsvarsesslll S0 80 50 110 50
MP 66 and Buah-...a......o.............f....125 50 80 50 125 50
Through Bush Int’rlockin‘..toonnacooattoocoo125 50 125 &80 125 50
Bush and Gunpowlooo.:onlﬂolc.nocvcooonove.~oo-n1-pu--o125 50 125 80
GunpOH and MP 8510009!ovltovt.oooccolco.0.u01.o-.00001125 5C 125 50 1i¢ 50
MP 85 and Riv‘r--bOOODQUOOQo.ooco.ionniololia:ﬂcarsloc11o 50 110 59 110 50
Track A between Gunpow and RiVQr....-..-.........z..-o...-...........n......a..‘.-o...BO 50
River and Point...-..-...................-.......-.a..110 50 110 50 110 50
Foint and Blycocou.nooqucancuoooooano-o-otoiuonooo-oc1oo 50 125 S0 100 50
Bay and Union Junction.....--....o....,...‘............60 35 60 40 60 3%
Trac!: A between Bly and Union Juncﬁion....-......o.e-........--.-..-..-....a....-....a.35 35
ThrOUSh Union Tunnelu--..-—..---.o........a...-.....o-.h5 30 “5 30 45 30
Southward portals of Union Tunneln and ALl TRACKS 15 MPH

gouthward limits B&P Junction Interlocking
Southward limits B&P Junction

InterlOCkins and Fulton........u..u..-..-.-..........3D 20 30 20
Gauntlet Track (B&P Tunnol).-'.u...;q..o..--...-....;...‘............-...o.........,.. - 20
Track A between Bridge and Hintna--.--.......a..-.a.o--....-...c.g..a..-...............80 50
Bridge and Frederick ao‘dOhltlholQO|‘Ollctouoo.qiglo--oluscioiovtccocco.-otoo?s 50
Fulton and Frederiok Road-.-,........................q~75 50 75 50
Frederick Road and MP 1010!.0"0.!‘u..i.§?005l.b.lt“li100 50 125 50 90 50
MP 101 and MP 10710...6DOCD..llli.l.i‘ll‘tal.tl...l001110 50 110 50 110 50
MP 107 and Grove................................a..g..125 50 125 50 110 50
Grove ‘nd “F 125't|¢-on.-c-o--.--oooootl|oqcaanotaiu-o125 50 125 50 80 50
MP 125 and Landover--.a...............................110 50 110 50 80 50
Landover and MP 133'Dloli:naotonnO900000|0iotlnoo.oonu105 50 105 50
MP 133 and Division Post (“OT)lt.tooaiooololoootlltotllas "0 85 50




APPENDIX 174

| HORTNEAST CORRIDOP, BULLETIN ORDER NO.__4=36 ., CONTINUED.

SPEED RESTRICTIONS
No. 4 No. 3} No. 2 No. Other
: Irack Track Track Track  Treck
Between Pagr/Frt Dsgr/Frt Fegr/Frt Psgr/Frt Pegr/Frt
cmﬁ .tnp29..!\'.!000todicibuuqutpsno;.c,oncoca-otilot11o 50 110 50
Curve at H}’30..............u..........e..............110 50 110 50
cu.l."‘;ﬂ north of WP 5}5.0QOOUOODutoat.Qntloolouc-nt.t.0k110 50 110 50
Firat curve south of DAVAB.eccervecostsssracersossnress?id 30 410 50
Cm‘ ‘t ”1‘7.'.01!97:.-t!..o.i.l&..!l.t.It.ll..ll0000115 50 115 50
Cme .tm’“goboooitooow;-ecno';oco---oo..c«-oou-aaccno110 50 110 50
CWV‘ ‘.tnpf,Ooosuutvo.totctacocvooao-talon-o-o-oa--onocm 50 m 50 % 50
Curve at MP 57, north of PrANCGroevsssssnnornssesacsnesFd 5O 95 %0
First ocw ve south of GmCQ;--ucgooo--a-ooooao-n--oot.oo:cn-UOIOlo-tootooooo-go 50
Curve north of Eu&h...........n-....uo.“‘lao 50 120 50
First curve mouth of MAagnoliB..ieeirvsosscrssaneesarss120 50 120 50
First curve nor-h Of GUNPOW.w.ceiesestsrssssssrsnsesss100 50 100 50
Reverae curves May Interlocking, . cesssreacrriossseessadl 3% 5 35
Curve 82 MP O, casevessarcsansrsocnvorsvavasrsanassanssbd 55 45 %5 45 35
Curve 8 FULEON o e srooncvarsvassssnnssscasvaaserearseneokl) &0 ) 4o
Fivpt curve south of Brildge. .. .casevsrrvsasacssensvaassdl 50 50 50 50 50
TLBCK Aenssisrounscossssatnmiasasnanss asnsnass Ceesaneesassanssessvrssavessrrasevvanses 30 320
Firat curve north of Frederick Road Station... trresrevserevensansadQ 5O 70 50
TrBCK Flonasnesnnensene omourscnsctsoaraenrnsn: o nrumesesenesavisaersoaswssescsscarnrsSh 4O
Firat curve mouth of Frederick Road Station
Trach e, . .cvcsntsssacs »saanca-sape=5b888884s08s. nua-s.oe.olononsn---uc-eqeno-s-oaooloat6o ‘QO
Piyat curve south of M2 107 . ewaseeeas seeeaa108% B0 10% 50 105 50
Curve 1 HINALHE oo owsn v srr stacamnaisseas Ceeaee 100 50 i %0 100 50
Curvae zoubth of 89 106 o0 . o .es et reresenI0 850 ) 50 QG 50
ALl cuswas AP 110 o HE 18, .. e C e eel 120 5 120 B0
Curew soubh of MF 1200 .4..:0 tearnen . R T I 110 Ao
Curve 8t Landov#l v axsaznre ke s MG B 100 50
Curve &b Division Foat {(H.T.) .o i aaeeee o CLah &0 ST N
Spacial Jastruction 175%7-01, paxes B, ALT mod S onsaged

+
i
.

HAIN LINE - PHILADRLPHIA 70 HARRIGBUSU

200

Facing peint, Intevionked crossoves Ciee. A9 for easowerd aovemanta Droe Hooo b Toack
Ly go. F o Track. Lucated ead. of Jeon Stoser (MR, vamovnd Yot omerwlioo

it ui{i itr;il}ﬁijpi‘{l fi‘.'s T() KAR:; Efﬁﬁu:’i

fng, trach A8 temjoriciir ous of zeovics bol by be asert by Helntensace ol Hay
Fiviout frack
shvnoks  Damp Slding

HALE LINE - PETLADRIEHIA TO H.oRISHEC

Cain -~ Pavk

Weo h Treok beleeen BB 36,6 and fark Lloo: and Loosvlocring Statlon,
eiacis icRl operstion.

Puaregrapn (£F) and (ki) of General Order 40° snullied.




175

APPENDIX F

AMTRAK EQUIPMENT CONDITION REPORT

Ry NATIONAL RAILROAD PASSENGER CORPORATION ws o
CONMBT UMIT KUMBERS (3) TRAN 8 1M
(") GOUIPMENT CONDITION AEPORT . T | I [ ¢

Each locomotive unit, sel propelied car 8. turduirain shall be inspected in accordance with the Cods of Federal Reguiations.
Title 49, Part 229, Raliroad Locomativ. Safety Standerds and Cab Card MAP 101 signed. e

v rm- A

) REPAIRS NELuGy ENGR. INIT, REPAND 3V
‘ i Bepia~ o & 5ot D @

'b F Tt FHRE T I S T S .
.77 2 A 27 I X P 2
: . 4 - NP 4

s__LHeiy Ceofas wissiwl P00 £ 283
9 .

10

11

12

13

14

18
18.

17. CONDITION OF SPEED INDICATOR CONDITION OF FIRGT AID KIT WHERE REQUIRED BY STATE LAW _
18. CONDITION OF §T, GEN OR HEP CAD SIGNA. DEPART TEST FRONT EN i~ AEAR ENG W
18 BRAKE PIPE PRESSURE oate {2 ¥/  SIGNATURE PHiriis Bicad—

| MAIN RESERVOIR PRESSUNE _/ T2 /8 e £ 4. M LOCATION

20

21 CONDITION OF BRAKES & RIGGING R ICAIIIL . . CONDITION (Jf CAB Sk, DURING TRIP

22 CONDITION OF DYNAMIC SRAKE "" . CONDITION OF SPEED CONTROL

23 CONDITION OF RADIO _ CONDITION OF DEADMAN FEATURE OR ALERTOR /
24

28

CORDITICN OF CROSSING BELL ¢ CONDITION OF HORN
CONDITION OF SANDERS ' CONDITION OF WINDOW WIPER J
CONDITION OF PUBLIC ADDRESS SYSTEM, INTERCOM.
AND ANNUNCIATOR

when Failure Occured ("0 Applicebla Numbar} Elec. Loco. Write In Throttle Posilion

Speed 0 10| 1% 28 45] 0| S5 60| 65| 70{ 715
. Thwottie Postion KW 2 k] §

. Amp. {Maonng) 0 100 150 250
Amp {Oyn Brung) 0 100 150 250
4. Lubg O Pradaure 10{ 1% 9
Fusl Ot Prassure 0L 15 -]
Tuwibe Preasure 91 1§ .}

800 800 | 9001 1000
500 o0
10
i)
70

sz588.2

Srgnature of employes MBRING MBLeCHon Place

9. /jM 2c__

ad

pret-

o
7
49

st

a4 PREVIQOUS INSPECTION DATES

48 Days . Locstron . . 388 Daye . LocatoA
92 Days Locsuon _ 138 Days - Loceton

| occupation AVAILABLE FOR SERVICE

THE ABOVE WORK HAS SKEN PERFCAMED, RXCEPT | SIOMATIRE A/{ﬁ’y -
AL MOTED. AHD THE REPOAT IS APPROVED. . .
oA M, o2 A W»mwd' g ime /2 5K

ey

e 480 8TOCK NO. 013 § 1




177

APPENDIX 6
CONRAIL EL 106-A AND MP-94 INSPLCTION REPORTS

B 100A BY 504 Printed inUSA MU ccumv::f'
Locomotive Inspection report FRA No. 24

foch locomotive unit shal! ba nspacled In occoidonce with Rule X3 of the laws, ivies, ano insructions for inpectioh und  hetiing of locomotivea other
thon yeam.

Tmin/trmbo!'. Ui::w :5 1 5-& ‘/ - 2 5_0:% 35_0, yﬁf L
T2z iniol (3 3 17 9 o Y

ama o

Consist Bpport
position eado Sectrical probioms ngine probloms

1) Yrips ground reloy in Clmotoring,  (dys. broking Engine dius:

How mony times d‘d‘;ywnd teloy wip?. [ I PYWPRT wipped

Whes! tip in C]Mﬂning, Qdya. teuslngat o (] tow woter Fipped
O Cronkeuse prewurs vippesd

0 Ovwejioed vinpad

Dyn. broke 0ot working (ro emperage)

Dyn. bioke 00 heavy or erutc [ Brake waming tigh
comes on £ Ne OPParen reoson

e AN S o L T

Not londing (na omperge) o e 41 Enpine makes block smoke w has Kre oyt of mwick

Not londing proparly (6! sacugh amps. o drope amps. e rneen - w80 Ergine has uninvol nobse o vibrofion

frequaniy) — ¥ Engine hunn bodly

Wil rt moke namition oi mph. e o 5 Engine hes hot engine olum

s

Cub signol departure ton
Fiscallanaoce deleth
A and 8 end

Rodio - A e 8 1 i PR A A e

Speed indicator or«ifor recordar not working Dow L Yime

Aie broke equiprsent (saphkin in “Remorks’’}

Location

NEAR S
J

Wotar cooler not working
Defecive lignting S:grature
Cob ugna! (sxploir in "Remoerke’") Tile

Feina s eee L b R A s L B

Dutbound consisl tested per MP 751 procedures.

J—

MO ressrvoir pressure __J_Q.:" ~Jbr.  Broke pipe prewiu/e Z._":".,lm. Vit .o Dove
Condilron of brakes and bro'e ngaing 0"?’5’2347'&&/_‘? ‘ e Time e DO

Othe: defectt and rome
0 (erima’ 5143, - LR é T
N B g, i SFPAL Lo M’ s

SOy U 0O U U R UGS N

32

)T

o

5.2 S
1) SO

131 S
My

151

Signeture of employse making inspechon Occupatior Place Dore

C O Cov 5t omimer PT /3;4;&- y2 s [ // 2 “;«H‘ zl_ )

The obove work hos besn purforined, Signature Octupotion Avoitioble for sarvice
sxcep! b nolad, aod the tapoen q

spproved Dowe time M b

ttn

00 B P G U O U AP SO SR

Sy A k] e, ek T R S S TR B i gt M e




APPENDIX G

)
E0IP8A RS 286 Privted in USA MU (;C!NRAII.:J

{ocomotive Inspection report FRA No

~ fach locemonve wni shall be msectad 1 sccordorce with Rule 200 of the lom, ruln, end nivuchion: Tor sampacion ond winng of locomoices e¥e
han siegm

e T 3" 504 13262 ['S009
TV79 | hmcR . .

Conalpt Repert
pashtian wde flectricel problems Ingine prabloms

1t Sups ground relay n [ moioning, Ddyn braking tnginy dies:

How maony tmes did ground reloy tp? 3 (D tow o wipped

Whae! shp in E] mRONNY, C]d]rﬂ‘ tnokmq ot 7 D Low woter #yped
» O Cronkcuss prossure Hipped
Dyn broke aot wnrhing (no omperoge)
A4 0 Ovenpeed tipped
Cyn, brista ‘oo hed vy 0F ®ratic Dbrch worning lighi
comes on ¥ [ Noapporent recsen

Not loodirg 1o - mpetoge | 4 Fagine mokes block imohe o hos Tiee out of vack

n h " fne ¢ a3t
Nt loodiag progarly (nat anough amps or draps amps W Engine hot unusval noise of vibation

froguaeniy} 3 Engine hunt bodly

Wil net more tranution ot mph. e 15 Erginae has hot angine olorm

P A e e o e o e

-

Consint Cob signal test

posttion Lode Miscolionwoye delech
A end

24 Rodw
18 Speed indugior and/or recorder Aot working Date

[ 4] fur beeihe wpoprngnt {eaplon o "Remorks’} Locanon

W Waler cnoler nol wotking
87 Defacnve ighhing

Signatere . . ..

e e 23 Cob ngnal (sxpton i "Remaorky™') Tile  __. e

o — ——

Qutbound coninl laxvd par MP 751 procadures.

/3%2{/ ZQ
PAQIN - @RIV DreYIaie _Q',lbs #rohe pipe pu;url Iok! S9N e VPO Dome

Signoture - . e STme e Dote

Condiion of brakes ond broke aggang ‘,,_%pﬂ

Pioce _ . e e e e et i

- g

Other dedacts and ramarks: Bopaired by

Sl detedds Ly Fodled e sapa
J.Lm et e e ,KJ% £/7&;J P U AU

‘L“,“,_.____,. et e e e e e e+ e o e e o et oAt e e o e e

) e e e e e e e e+ e e e e e s e
L O VR U
D e e e i e e e e et e e e+ et et s o

B

bl ot 4 i s dn s m o m s

L) AUV

L4 S

LS DO

L) .
e e
L7 . e e

Signotur of employee moking iniperion Ctupalion Plote
vy P A y e J—

et 8 -20-8%

- ..74,1 ‘ m,&é‘ ¥} JU—
The obove work hoy been perforrad Thynuwr O cupation Avatlobie for vervice

srcopt oy hoted, und the tepori 1
otproved Dove fime

]




8L 1064 RS 238 Primec’ in USA MU
Locomotive inspection report

APPENDIX G

CONRANL Tondp
A No, 2A

Soch kcamotive wid shall be wapectad In accondoncs with Rule 03 of e lewn, rvin, ond insifucrons for inapacien et waing of lcemanves ether

Shen thoeom.

Uniti:
Show

Sroun pylpol:

T

nnio! 14

Beciricn! probloam

Trips ground relay m C‘mmmq, Dd’yh brakirg

How many imes it ground reloy wip? o
wheelshnin Dmowning, [dyn brokmgpot . mph
Dyn. broke not working (no omperope)

Oyn. broke 0o heavy of svatic [J8ake woming light
comgs on

Noi lcading (0 amperage}

Nat londing properly (not enough ompy  of dinms amps,
froguently)

Wil nol mohke Nansition el . mph,

Sagine probiam
Enpine diss:
(3 Low oil kipped
() Low wuter wipped
£ Crumhcone premure vippa!
[ Ovarpeed rippad
(3 e apparent ra0a0n
Engine mokes block stnoke or how fire out of siock
fngine haw unvsvol rioise of vibrotion
Ergine hunm badly

Enging hoe hot engine olorm

<

Aendd s

Mirzallansouws defoch -«

Cab g sol test

d

=
&

Godwo

Spead indicawr ond/ o 1ecorder 0ot working
At brohe egqupment (sxplom in “Remorks’™)
Wolsr cotler not working

Delective hphiing

Cab 1rgnol {explo n m "Remarks”}

Dote ﬁ - 02§77 _—
tocwtion "FL‘-..LMJ.,SAD«INEN

2 (-
SHNONIE g ik e Ll ot

=

R S T

-

-y

Title

ey

w——

Mo raservor pressure . Ibs.  Biobke pipe praure e

Condimon of lwoket and broke rgong N

Outbound connust eswd pe M 731 prooadhanss

Sagnuturs Time

Sigrowre

Time

4

Othet delocty end remarks:
Ly

o e hammi— e A 1 S P A SN

Repeirad by

it A e Ebb o e e e

i e T T P P A P

L

R sl

s st e o o, e e g et

R

e LT T =

I}
A
S
.
n.
./ E

A b, R AL rEy Y SR Rk AP S A L o € AR L L W PO s < it | i e R T i 8 e e

e ke ety 2 b i 2 bbb b gt bt i e oy e & e A ¥ R

-y

..,.,..gdr-....._.._-..n-_1 e s R § P b+ e Tt b e v

e e

N

AL S
LS B
L2 SRS

)
13)

Signowie ol emplayae meking inpection | Oecupotion

The cbcre word hos btonmptdormnd,
sa(ep) 08 ruted and the report
wppt oved

1gnot e

Ox cuponion Avorkable for service

Dot Yires

e




APPENDIX 4

.
v

£L M06A RE 286 Privsed in USA MU
Locomotiveinspaction repord

fath acomotive wni sholl e
than Heam,

mMpnied M accordonte with Ryls 700 of the lows, nules,

CUNKAIL
RA No

ond iaructioms for mapecion end witing of locomeiives phe

=7

Thow

rovn gymbo!

713 | SR

TovH’

’

m' Bopant
pooitien tode
1

Eheciricel grablame
Trps ground relay in Dmommp. Ddyn. beoking
How many hmes dwd ground relay L. -1 R
Wheeithgin Dmoeof-ng, Cdyn tvoking ot
Oyn trake sot working (no ompeioge)

Py broke 100 heovy of enone L Brake worning lighi
comes on

Not Fc)udm;, {no omparogs)

SR T\ ]

Not laodng propeily (net snouvgh omps. or drops omps.

feaguentiy)

Will aot moke vonsition o raysh,

e

Frgine g reblems
Engine dies:
0 low o wipped
O tow wale! Nipped
C Crankeasa pressvre kippwd
0 Ovenipeed ipped
{3 o apporent reoson

Engine makes block smoke or hoy e out of mock

Faging hos vnunuol none o vibrotion
Engine hunn vodly

Enginn hos hot engine olarm

Wlacellonscys delech

Kodip
Sprech indicoror ondror recorder not working

Arr troke g#quipment (¢ iplom n "Remorks}
Wotnr coolat nos working

Cetaciive lighuing

Cob wgnal (espiom in “Remarky’)

Oate

10cohon _

Signoiure

Titlg

Cob signal test

B N

e B e ot e s s 88 et 8. 2 eyt

TR,

Moy reservon pressute ~lby Broke pipe pressure —— Y

Condinon of beokes ond broke rgging

Ovibound conest restad pear MP 75 orocedures.

Syqnature __
Signatuce

Moce

Yime

ORI #1. T 3

e b 4 abae

o e bt ¥ tnnimem i om . s R e et 21 e et s

craw.

Criher Mcm und ramerks;

A

P

18 VA s . ot e A snsn
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. P ey
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” et e
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APPENDIX G

" e B
- Dowan) mUBA W),

Datly or trlp Inspection report—S81st Street Engine House MWLJ

Location Inspected Unit No. JZ(/7 Date é oz/ £

Machinisc
A. Mechanical (Report Dufecis Found on EL-106A) Signature

1. Inspect for Fuel, Lube 041 and Water Leaks

. Test Air Brake in accordance with S.M.R. 1000

3. Check Safety Control Operation & Seal Cut-Out Cock

&. Check Level of Water, Lube 0il, Governor 0{l & Air Comp. Otl
S. Inspect Wacer Fill Pressure Cap for defects & tightness

6. Check Operatxén of Low water and Low oil shutdown devices

7. Inspect running gear

8. Check any unusual noises

9. Date and sign EL-107A Cad Card

B.

Electrical (Report Defects Found on EL-106A)

e

1.

inspect Electricel Cabinets, Lighting & Seals

2'

Check for proper Radio Operation

3.

Check for Traction Motor Cut-0Qut

b,

Inspect for Missing Traction Motor Covery

3. Check Operarion of Alarm Bell, Wheel Slip Indication,
Sander Operation, Shutters and Cooling Fans

6. Make lLoad Test, Forward and Reverse

7. Make Cat Signal Test &s required and apply Test Sheet
in Cab. Time and Date of Test

S —————r T8 32—

Sheetmetal Worker
Shzet Metal Worker (Report Defects Found on EL-1064A) Signature

Check Sanders for proper operation

Clean & Check Water Cooler Operation
Check Toilet Operation

L

Laborer
Laborer Signature

Clean E;B, windous,hToilct & Nose Compartment

Supply Cat with requlred Flagg:né & Emergency Equipment

Supply Drinking Cups & Water Cooler Bottle if out of date e '

F;ii Fuel Tank & Toilet Water Tank
Fill Sand Boxes

P - - e et ——

The above work has been performed, cxcept as noted on attached Supcrvisor
EL-106A, a0d the report is approve -ﬁi na o
et ,-t 4

Time and Date _éé;z( fz"%Z?’ 8




APPENDIX G

e G, WM
{ Pond s s W

Deily or trip Inspection report—81st Street Engine House MIRAII.J
Location Inspected J/ mnit Mo, JOVS‘ Pate Z-/*P7

Machinist
A. Mechanical (Report Defects Found on EL-106A) Sigriature

!, Inspect for Fuel, Lube Oil and Water Laaks 4 ;m_._.
2. Test Afr Brake in accordance with §.M.R. 1000

J. Check Sefety Control Operation & Seal Cut-Out Cock

4. Check Level of Water, Lube 0il, Governor 0{i1 & Air Comp. Of!
3. Inspect Vater Fill Pressure Cap for defects & tightness

6. Check Operation of Lov water and Lov oil shutdown devices

7. Inspect running gear

8. Check any unusual noises

9. Date and sign EL-107A Cadb Card

Elcctrlcian
B. Electrical (Report Defects Found on EL-106A) 5Lture

1. Inspect Electrical Cabinets, Lighting & Seals ’fQ/(;;?,{§7

2. Check for proper Radio Operation . /4
3. Check for Traction Motor Cut-Out ’ /4 //
4. Inspect for Missing Traction Motor Covers 15/

5. Check Operation of Alarm Bell, Wheel Slip Indication, A
Sande: Operation, Shutters and Cooling Fans

6. Make Load Test, Forward and Reverse

7. Make Cab Signal Test ss required and apply Test Sheet
in Cab., Time snd Date of Test

- Sheetmetal Worker
C. Sheet Metal Worker (Report Defects Found on EL-106A) Signature

1. Check Sanders for proper operation
2. Clean & Check Water Cooler Operation
3. Check Toilet Operation

Laborer
. Laborer Signature

1. Clean Cab, Hindous, Toilet & Noss Compartnen!
2. Supply Cat «1ith required Flagging & Lmergﬂncy LQu1puent

e

P R

3. Supply Dr-nkingnfubs & Water Cooler Bottle il out of date

4. Fill Fuel Tank & Totlet Woter Tank
3. Fill Sand Boxes

et —r

—— arnmnn: - sam

The above work has been performed, excepf as noted on attached | Supervisor

EL-106A, and the report is approved. Signa re
Time and Date //’/// ,/y

e Ry Lo g Tk AR i 4 o T A e Qe s

ot g A Sy i aemtians e S Wt Y%




APPENDIX C

Electric engines coupted with proper pantograph-up ar-
SPECIAL MAXIMUM SPEEDS, UNLESS rangement will be operated as follows:
OTHERWISE RESTRICTED Wumbar of Units Marimem Pormisiible pead
ALL DIVISIONS 5 50 MPH uniess otherwise restcted
1157-C2. PASSENGER TRAINS—Passanger trains 6 35 MPH uniess otherwise restricted
&ogﬁisunq of more than 30 cars must not exceed 80 Prohibites

1157-C3. TV TRAINS—A Trall Van mfg1 train s a Syesd WPH

freight train consisting of mutti-level automobile carrying Arirsk-NEC | Mt wip. | singis | wnp
cars, fiat cars carrying trailers in piggy-back service, with Enging Nos. | Modet | tie | Lite [wmsin |wrhal
ar without passenger equipmen! cars and freight 0014 JRsa | @ 50| %0
cebobses. TV krains consisting of 61 cars or mare must odo Traoen 1 60 0 100
not axceed the maximum spead for frelght trains. YV i T T %] P T
trains conslsting of 60 or less cars may operate up 1o but e T ---—1 s 5T
not exceeding 80 MPH where the frelght train speed is 50 o P e

MPH, at the following locations: S50 367 ]88BI260) %8 %_{ %0

Main Lins—Now York to Phitadeiphia By o |
Between: we s |7 ¥
Automatic Block Signal No. 157/158 ang MF 54 596
East End Delaware River Bridge and MP 76 578, 578,

Maln Line——Philadelphis to Washington . S
Betwenn: Y
Phil and Baldwin (Southward moves only) o
Baldwin and 8eli =
Bell and Bay (Southward moves only) 764-775
Gwyrin and Landover 716789

#sin Line—Philadeiphla to Harrisburg 900 946w
Betweon: m-sgﬁvs
Paoli and State . ' %%, 970 | E60CP
NOTE: When corabined with any other freight train, TV a4, $75%
trains must operate at freight train speeds. NOTES
wEiectng Engines

{8) Trains operated with mulipia E60-CP Enginas must not exceed 50 MPH L2
tween the westward imits of A lnlerfiocking and (he Sastward houts of Hudson
interlocking (New York Owision;,

{b} Class E60-CP engines must be operaled in accordance with speed resinclio 15
contained in Special Instruchion 1157-G1a wn addition 10 restnctions in £penial
Inst¢uciion 1380-A1,

{c) Class CF-7 Nos 575, 577, 5B1, 582, 588. 591 & 596 ase resincied Wes: ol
New Haven interigcking in additeon 1o restction i Specigh dnsiryclion 1160-41.
$pasd MPH

Boston & Walus | Rastriciion
Malne Corp. | Shdr. Milp. | With | #tfad | Column
Enpine Mos. | Modet Ute | Wain ol Table | 1150-At {Bwilder

1206 Nw? 40 45 - EMD

it ] e e o

119132 | swi T | s |- MO |
200211 |6P382 o [ e | - EMD
300-317. [ GR402 o] & | - N

MBTA

1000-103¢ [ 140PH J L] 100 {M0
HO-1112 R 10 40 80 . £M0
11501153 | 1106 40 80 - Emp
1900 Swt 0 45 - Mo
1920-192) | GPY 50 60 - EMbD

WARC T
(Mery-
iond 0.0.7) o

 4900-4903 % | AEM: CO NELTIN SR I (08

1. 8818 £

z

Pav G O 402 62586 Pev G 0 400 10268
351 355




APPENDIX C

1157-81. Cont’d

L 1)
Eagine Nos.

DAl
Exgine Nos.

Spaed WP

Mitp.
Lhs

JO% PUAISFSI: TN

Nt
o we
ol Wil

1157-Gt, Cont'd

EGUIPMENY

Miles
per Hous

" Fit4-7325
T401-7420

7601- 1620

47, 418,
0, 423
425

436 438

§58-969.
857, 971,
3%

4100-4112

A114-4139

1514182,
(NYMTA}
4183

BEs 2 8 8 8s3

4245, 4248,
4259, 4253,
4257, 4258,
4257, 4270,
4272, 4285,
4305,
420-4328,
A310-423%

Amfieet car serles 20000 to 22999, 25000 to
25124, 26002, 26030, 26030, 26045, 26053,
26057, 26063, 26064, 26065, 26067, 28000
to 28024
43000 to 43053, 43300 to 43307, 44000 to
44770, 44800 to 44889, 44909 to 44964,
48117 to 48146, 48211 to 48242, 48900 to
484926 and 48970
{Series 43000, <4000 and 48000 aquipped for
Push-Ruill operation. } ‘

With overinfiated air betlows (air springs):

(a) Diverting movements over crossovers ang
turnouls .

{b) Al other movemen

Note: See Speciai Instruction 1154-A3.

{¢) Mavements wiih defective boister anchor
radivs rod ..

Note: Siee Special Instruction 1154-A5,

|

0

AMTRAK passenper car
SERIES 1000 through 10613

AMTRAK inspection cars 10001 ang 10002 . . ..

$641, 5302,
$304-5908,
%

AMTRAX cahin cars series 14000-14027

7060, 7010,
7013, 7016

GPY

AMTRAK whee cars series 15011-15012-152d .

NOTES

B oo v v e

Cons wil
mEnym Nuu;_

#Elctec Logines
(@) Trains operated with muibpie £60-CP Engines must not exceed 50 MPH be-
tween the westwasd hmwts ¢ A intertotiang antt the Sastward hinwis of Hudson
inferfockinp (New York Division)
{b) Ctass E60-CP engings must be operated in accordanca with speed msstactions
contzingd v Special lastrughon $187-Gte 10 addion 1 restnctons o Special
Instruclion 11805-A1.

e,
Mods)

Spead il!’ﬂ

MRp. | Wit
Lite hlq“_

Rartristion
Colemn
1160-At

AMTRAK Haggage Cars Nos. 1001 to 1006 ...

TAMTRAK Material Handling Cars Series MHC
1400 10 1473

Conrail Oftice Car Nos. 1,2, 3. 4, 8.9, 10, 11,
12,50
Nos. 21,22, 25, 26

1157-G1a. CLASS EBOCP SPEED RESTRICTIONS

MAIN LINE--NEW YORK T PHILADELPHIA

Tragks

Belween 1

1

213

1639- 1891
1900 2023
2H00- 2142
2168.2187
2188-2249
2250-2399
2502-2582
25817506
a00-2776
20172788
7890798
28002616
2830 2863
285 2a70
AN-xn
30003224
11753079
1280-3407
¥20-3692
4020-402¢
5000-5053
5400-540.5
5005605

i
8217
G20
G¥Ip
GP30
GPYS
U258
1258
uzae
u236
u23p
B23-7
uios
LHass
Y36
G0
GP40-2
GP4D-2
GP35
(LT
8367
RS%3
GP?

65
G
8
85
64
&
g
6
0
b)]
1
n
70
0
0
0
M
L
65
%
L
65

B8R ESEEELE8ETS8ECRE8R T
ZEETTETRITZTIZRRLBZLRZIRE R

| &

Rev G U 403 10-26-
356

L:

Rt
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F and Eastern Limuts C and JO 35
MP 4 6 (Bridge 4.61) 0
MP 4 7 (B.dge 4.76) and MP 4.8 (Bridge
© 4.95] 45
MP 5.6 {Bridge 5.65} and MP 6.8 {Bridge

6.56) 60
MP 7.8 {biridge 7.85) and MP 7.9 (Bridge

7.96) 40
MP 26.1 (brigge 26 23) 70

35
70

45

M_Norlh Philadelphia:
Eastward and Westward Station Tracks 40 MPH

_No. 1a0d No 4 Station Tracks 40 MPH

MAIN LINE—PHILADELPHIA TO WASHINGTON

Tracks

Batween 7 13

2

B&P Jot z[Q_d Fulton

25

8%

“Bev 6.0 403 10.26.85
159
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APPENDIX L
AMTRAK NORTHEAST CORRIDOR BULLETIN ORDERS

m NORTHEASY COKRIDOA, BULLETIN ORDER NO..4=368 ., CONTINUED.

(b) PASSENGER TRAINS AND FREIGHT TRAINS
Maximun specds and Spaed Restrictions, unless otherwise restricted by Special Instruction

1 157"G1 .

MAIN LINE - PHILADELPHIA TO WASHINGION
MAXIMUM SPEEDS
Nﬁo'h Ko. 3 No. 2 No. 4 Other
Track Track Track Track Track

Between Psgr/tct Psgr/Frt Pegr/Frt Pagr/Frt Pegr/Frt
Yard and Raganooac..-......u.....--.o..............e..ﬁ25 50 125 50
Hﬂgﬂn and Bﬂcon.-o.-...-...o....-.-..-o‘..a......-...-125 50 125 50 110 50
Track A between Davis and Iron...-.............-........-...-..........-.....a...-...35 35
Bacon and MP 53--0ot;cooroooocnﬂoocoeo-oouov’-.ooocaol125 50 ?25 50
MP 53 and Princliceccesscscscassvssssssossus -oooone-o'11° 50 110 50
Prince and MP 58.-..-1«.:00locoo»ooooado-uuoa65 50 110 50 110 50 65 50
MP 58 and southwnrd limits of Perry

Intarlocking.u....n.......ou...............55 50 125 50 125 50 65 50
Southward limits of Perry Interlocking

ﬂnd Grace..ﬁ.......--...»-.........-.-. ....-....90 “0 90 “0
Grace and 08K ..seeecorsvscarssonsscsssssse.: wd 50 80 50 BO 50 125 50
Oak mdmEA....F..."‘.‘ﬂ.".‘.'.'l‘.."’.12 50 60 50 125 50
MP 64 and MP 66, vevsssscrossrsscnssesersenes?l0 50 B0 50 110 50
MP 66 and Bush...-.........¢...............-125 50 860 50 125 50
ThrOUSh Buﬁh IntOIIOOkinga.--....-...-.-....125 50 125 50 125 50
Bush and Gunpow...'..-......-..a...-».......e.........125 50 125 50
CunPOH und MP Bs.‘..DIC....COOOOOOIDCICQQOQOQICOO000.0125 50 125 50 110 50
MP 8% and Rivar..-..:...-..-....o..-.-.¢..-.--u.-.e...110 50 110 50 110 5G
Track A hetween Gunpow and RAVOL s ocvssstssconanisnsnssssssssssnsssesssasensnssrssssssss80 50
fiver and P°1ntoitlt!l.ulnlbl.loobal..'Itctttoooobiool110 50 110 50 110 50
Point and BaylltllpIC..OO'I‘.'quOOOO.Jtll.'ldtl.‘.t‘.1oo 50 125 50 100 50
Bay and Union JUNCELONe venss assasonassssncanssanarsessB0 35 60 40 60 35
Track A between Bﬂy and Unlon JunCtion..-...-....a...c.......................-....’...-35 25
Through Union TUNNELS. e veurstssasnsssnnorsvssassssssseschd 30 45 30 4% 30
Southward portals of Union Tunnels and ALL TRACKS 15 MPH

gouthward limits B&F Junction Interlocking
Southward limits B&P Junction

Interlocking and FUlton.reieseesssrsssnceasvresenssea30 20 30 20
Gauntlet Treck (B&P TunnOl)conoactntcconlooooo-oco..:.oo.o-uo.aa.n:..ncoo---oa-oo.oooo030 20
Track A bztween Bridsa and ”1nana....--......w.‘...--..-......n...-....-..c..'.....+...80 50
Bridge and Frederick Roadoc!ics:,ooaao--o.-n»nanaoasoc----g'ns~-oic-nooo-|--n75 50
Fulton and Frederick Ro‘d..ott.ol0|.ao¢tlti.tl.i!lqo’c‘?5 50 7% 50
Frederick Road and MP 10% creansvoranosrssaasrsasesenses100 50 125 50 90 50
MP 101 and MP 107.o¢tl0lnl!tiio-tl-oovlo-icoolavvoolil110 50 110 50 110 50
MP 107 and Grove..--u-....-a.........4................125 50 125 50 110 50
Grova ‘nd MP 12500.'0..l-cos..IICIiooollclinuoo.iaoo.¢125 50 125 50 80 50
51% 125 and Landover.-.....o-.-...........-............110 50 110 50 80 50
L&ndover and MNP 133'!#0"?Ol!..l..l.‘lltbl.ll!l.l’tl'¢105 50 105 50
MP 133 and Divigion FPost (th)oonaonooc,o-uo--o..-.nooceﬁ 50 85 50
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mh NORTHEAST CORRIDUR, BU' ETIN ORBER NO._4=30 . CONTINUED

SPEED RESTRICTIONS
No. & Fo. 3 No. 2 No. 1 Other
. Track Traci Track Track Track
Between Pegr/Frt Fasgr/Frt Psgr/Frt Psgr/Frt Pegr/Frt
Curve at M 29..00.ttttcroiou;‘ou.clon-;»o.oocsotooco-110 50 “10 %0
Curve at MP 30.u-ooocoocuoocmouwocoooo-a-.-ooococve1.0110 50 110 50
C“rq‘ north of MP 33&'0000.'t|Ottt.i.ttt!ttltlllttitb.11° 50 110 50
First curve south Of D.Vi'etaooontooc-aoocoooa-ooootco115 50 110 50
Curve at MP “?oonoo--oaoocnoooaoncaub.-oosnoo.--o-ooog115 20 114 50
Curve at MP ﬁg..-..-ooa.......-..q-...-.a.--.-.-..-...110 50 110 %0
Curve at Mp 50--.;..--....-----........o.v....-.......o90 50 90 30 90 50
Curve at WP 57g north of Princeiceessessasssorscsenssesd5 50 95 50
Firat curve scuth of GIBCO ccsrssssvnsosesrtssnsvaneccvisonsenssnonesscnsnssssl’0 50
Curve north of Bush.eccesessvsvsreaesareseass120 50 120 50
First curve south of “ﬂsn°1i.oo----...o-.co-«uttoooooo12° 50 120 50
First curve noxrth of Gunpo“colllaol‘l.tbno.oco..i.v!0.1°0 50 100 50
ReVﬁr!e curves B‘y Interlocking.....-..-..-.-..e......nﬁﬁ 35 50 35
Curve .t HP 9&'I!catc..l!aJO.bOtQo-Quto.o.!l.it.ﬁlﬂdtochs 55 hs 35 &5 35
Curve at Fulton....--..---..-..y...-..........-.......oﬁo hﬁ “0 30
Fiprst curve scuth of Bridge.a...-;.-.u.-......n.......-50 50 50 50 50 50
TLACK Ao e rervneresasoaronssotesnssosssansavsstosetvtosstsusnrotsssonsosnnarivavisssssaseadO 30
First curve north of Frederick Road Station..ieeservissvenicicsass?70 50 70 50
Tlr!‘ck A.'....‘l‘-“'....I'."...............".'.‘..."..‘..'....ﬂ'..l.'..'.'lC-..."Il'.55 AO
First curve south of Frederick Road Station ”
TrBOK Aecease . vosavessossenosrsveasnsesrosasssnssssssvnnrsrscacssnsensasnvsvtsvsesersnsasnssO0 4O
First curve aouth of MNP 101'oocl0.lli...lvn!i.‘.dtt!-l105 50 105 50 105 50
CurVQ at winlnﬂonooaao¢oo-oo-aota-;ooncoco-onooc-n|000100 50 100 50 100 50
Curve south of MP 106, cscnecercsnresvansscrcsscesncsessd 50 90 50 90 50
All curves MP 110 O MP 118 isscensestsaenssnsevrascsesnasl20 50 120 50
Curve south of MP 120.cseivvarsnccsessascrensrrsasases110 50 110 50
r:ur’va .t meVGrI.’..‘.’...‘......"“..il'.....‘...9.100 50 100 50
Curve at DiViﬂiQn Post (HIT!)0..00!'.!4&‘00‘!0#.!‘.0Q.!hs 45 bﬁ a5
Special Inatructfon 1157«C1, pages 346, 347 and 348 changed.

MAIN LINE -~ PHILADELPHIA TO HARRISBURG

200

Facing peint, intesrlocked orossover {(No. 39) for eastward movementa from Ho. 1 Track
to No. 2 Track, located east of 34th Street (HB, removed from service.

MAIN LINE - PHILADELPHIA TO HARRISBURG

Z0U - PACLI

Thie following track ias tamporarily out of service but may be used by Maintenance of Way
equipnent:

Paoli: Fillout Track

Overbrook: Dump Siding

MAIN LINE - PHILADELPHIA TC HARRISBURG

Caln - Park

No. 4 Track between MP 36.6 and Park Block and Interlocking Station, in service for Al
electrical operation.

Paragraph (f£f) and (kk) of General Order 401, annulled.

Page._2 ol 10 pagae




APPENDIX F

AMTRAK EQUIPMENT CONDITION REPORT

L NATIONAL RAILROAD PASSENGER CORPORATION s 10¢
CONBINT UMIT NUNBERS (3 TRAN S¥M
.. SOUIPMENY CONDITION REPORT e T 1T 1 ¢

| Esch locomotive unit, eel propailed car 8., 1urvtrain sha'l be inspected in accordance with the Code of F Regulations.
Thte 49, Part 229, Raliroad Locomctiv.. Sufety Glandards and Cab Card MAP 101 signad. soeral

provee PR B L i

REPAIRS WELucw ENGRA. INIT, REPAINED BY

7 o Beps on & 4EIATRD_ W
8.

,y._MWé_WA

EAei7 Jedet viksal oo f onT

]
10
11"
B
13
14
18
14

17 CONDITION OF SPEED INDICATOR o4 28 CONDITION OF FIRST AID KIT WHEAE RECRIIAED BY 8TATE LAW

18. CONDITION OF 87. GEN. OR H.EP o/ 27. CAB SIGNAL CEPART, TEST FRONTEN REAR END D

'9 BAAKE PIPE PRESSURE Wi L8S 28 DATE %snmmm%lmu Blewt—

20 MAIN RESERVOIR PRESSURE /. I¥ "/ 82 L8S 29 TIME re. M Locanon’ ¥

21 CONDITION OF SRAKES & RIOGING TL /704 . 30 CONDITION OF CAB SI0. DURING TRIP

22. CONDITION OF DYNAMIC BRAKE » 31. CONDITION OF SPEED CONTROL

23 CONDITION OF AADIO ’ 32 CONDITION OF DEADMAN FEATURE OR ALEATOR VA

24 CONDITION OF CRUSSING BELL ’ 33 CONDITION OF HORN

28 CONDITION OF SANDERS ’ 34 CONDITION OF WINDOW WIPER
38 CONDITION OF PUBLIC ADDRESS SYSTEM. INTERCOM,

AND ANNUNCIATOR

When Falture Occurad {0 Applicabls Numbaer) Eiec. Loco. Write in Throttle Position

¥ Seewd ol 8| W[ | 20| 28 481 SO| 5% ] e8] r0: 73
37 Thwottie Posrtion Kite 1 g 3 4
M. Amp (Motonng) o M w0l 1801 200 f 00| 900} 1000
39 Amp (Dyn Briong) o] sof 100] 1%0) 200 800
40 Lube O Presaurs w| 18] W
41 Fuel Od Prausure 10 18] 20
47 Turbo Pressure Wi 8| 0

fugynature of #mpicyee making MEDECIKX Occupelon

49 PREVIOUS INSPECTION DATES

45 Days LLCRUON ..o . 358 Deys o LoOCENON
72 Dayy Loceon ) LOCHIN

R
THE ABOVE WORK HAS BEEN PERFORMED, EXCEPY OCCUPATION AVAILABLE FOR SERVICE

AS NOTED, AM » ROVED. /“t;zz .
NOTED, AND THE REFONT i3 APPAOVE | Wd“"\*f’“ﬁf" iﬂ

-

v 48 sTock NO. 013 & 1§
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APPEND

CONRAIL EL 106-A AND MP-

H 106-A 17 5484 Printed in USA MU
Locomotive inspection report

Soch locomotive unit shall be
than seom,

[X G
94 INSPECTION REPORTS

conran =™

FRA No. 2A

inspected In occordance with Ruls 200 of the lova, rules, ong insructions for inapection ond  wsting of lcomotives other

Units:

Yrain symbol; 3
Bhow

'Seys”

' SosR

[ é

T’ 2=

7 L

hﬂhidﬂ_

i 2

Conslst
gositien

Spport

code Heciries) problems

1 Trips grownd relay in Omotoring,  Tldyn. brasing
How mony fimes ) ground relay wip?

Whee! slip in Dlmotoring, Cldyn. brokingat .
Dyr. broke not working (no amperoge)

Dyn. broke too heavy or eaatic L] Brake worning light
oMM On

Not lkoding (no ampavage)

No! loading propesly (not anough amps. of drupe cmps.
frequently)

Will not moke trarition ol ... mph.

Snging problom
fngine diss:
[ Low oft wipped
[ tuw water wipped
{3 Cronkeose prereure winped
3 Overspesd wipped
0 e CPPOrsn! reQassn
Engina moket block smoke of has tirw out of vock
Engine hos unusual noe of vibrafion
33 Engine hunx bodly

18

Engine hm hot englue alormn

Miscallanewws dulocts
Rodio
Speed indicok orxl/or recorder nol working
Ax broke equipment (wxplain in “Rermarki™)
‘Warar cooler not working
Owfactiva light' ng
Cab signol (saplain in "Remorks’”')

Cob signel depaiture tort

Aend Send .

Do Time

imrs gt

\E /ﬁ’r/___ e

PRIU—— e Pt o s o e e 4

tocanon
Sratum

Title

i

/5 2 e,  Broke pipe pranure

P2

OPPERATIVE

MOIn roservorr (HaKvIe

Conditior, of brokes and brake ngging

Outbound connist msed per MP 731 procadures.

Yiene o DO s

Tims . _....Dote .

e e ora e aim e ey o - B S o B =t R R T St L e e S e e o e R R

- ———

éﬁﬂ.m_w_w "o
Ny rsin” o

v 3 g QIR 00
e S g G AL f%/ '

S
I

0

R R*r:::‘ by

b e crt o o = % e e e o b Lk e

—

Signeiure of employes making inpeciion Ceeupotion

Time

e £ AR S Tt R g 5 20 S

Place

e Ll

Dota

C 7o 1 g ansm F‘/ﬂ'z“,

Bray a8 | ) 35

Signature

——

The above work hos been performed,
sacep os noted, and the rapoc is
opproved

Occupabon Availoble tor sesvice 9

9

e

Date

Y

st e 8 g 7 e T b [ERPERED— TP F

B e e LR
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APPENDIX &

et i YRR

ELICOA RS 2-86 Primed in USA MU CONﬂAllﬂ‘ '
tocomotive Inspection report FRA o

ek locomotivn vt shall be \npecwd in sxcordonce with Rute 200 of the lows, rules. ond mavypttiany for wapochen end ‘esting of comelves arw
then seom

b i 3 'soyd 113262 |'S009
TV79 | ~aCR [ ' '

Comale? Repeort
posltien code Bectrice! pralilome Eagine prebloms

P

Y1 Tups ground reloy m motonng,  Ddyn Ivoking Engine diey:

How mony hmes dd ground reloy thip? : 0O tow o0 mipped

Whee! sip in Omotonng,  (Odyn. brokingen O tow werer mpped

O Crant.cene pressure wipped
Cyn broke not working (ng amparoge)
[} Ovenpoed vipped
Oyn. broke 100 heavy or gmrotk (Jnrake warning light
comes an 0O ~o opporent rasaon

Not looding {+6 0% p8i0ge) Eng-~s mohas block smoks or hos fre out of nock

Engine hos vnusual noize o vibraton
Not loading propetly (not enough amps or drops amps, "9 v ° ' v

frequently} Engine hunia bodly

. Wil not moke Monulion o ___ s mph, Engine hes hot engine oloim

Conafet Cab signal 1en
positiern Miscsilansous dofacty

Rodwo

Spead :ndicoror und’or recorder Aot working Dote

A god

At broke squipmaent (eaplomn in "Remorke’’) Locolion

Wolet coolsr Nl worken)
Signoture

Defaciiva hghting
Cob ugnol {explom n "Remarks') Tile

Cutbound (onsil tevied pa: MP 781 procedures.

/7 -
MOIN (OMIVOL Pretluce by, Broke pipe presjure ibs| Sigrmiure Tima Dol |

Condihion of brokes ond broke rgging ... m___ Srgnature Time Do .
Ploce

Qther defactr und remerka: Repolred by

"ﬁfﬂlﬁﬁ"ﬂafim - @y/fue f’uef,_,d Ioﬁ-@fm,zg!zm

Y ST fr:;dﬂ
.} .
8}

¢}

o et ——

e et e e e

L)
¥)
1% ST
e
L

1) i S
13)

Signoturs of employee mobk ing inspechon Oce upahon Ploce

ﬁ 2/  Selws, &

The above work hot heen perdormed. Occupahon Avaloble (o service
satep! 03 nolad, ond the repont it
P oved Dote Tirne

e by e b b R i 8 el e S




1 e A har Sy L

APPENDIX G

5L 100-A R0 206 Pristed ia USA W CONRAJL i

Locomotive inspection report FRA No. 2A

mmanhwmmmmnwmdam wies, ond instiuckons for inapaciion end tadling of lecomatives athy
then Medm.

Tein aymbbsi: Unds: | ¥
Show SE VAl

ntiol ?

3 $ s

i{“

Sopent Consiet
wde Tettrical probilome packion Sngine problomn

11 Trips ground relay i D mesering, Oldyn. braking Enpine dies.

3 Low oit wipped

D Low water wipped

O Cronkcoss premure wipped
0 Ovenpeed vipped

2 Mo opporant rooson

Mow many wmes did groundl reloy wip?
whee!shiein D movring, Ddyn. brokingot ..
Oyn. brcke not working [no omperoge)

Dyn. beoks 100 hedvy or #natic Dacore womning light
¢omes on

No? looding (no amperoge) Engine mohas block smoke or hos fire oul of slock

g & 8 ¢ ¥

i " | notse or vibrotion
Not looding propetly (not anough omps. o drops amps. Engine hoe unituol no Y

traquently)

g

Engine hinis bodly

Witl ao) mohe wonutien of e Mph . 15 tngine hos ho!t sngine alorm

Cab dgnal tost

s Miscelloneos dotact . g Sy 0 ~ / é / o
v
Spaed indicorwr and/or recorder not working Dote Z}j d? g 7

A broks sgupmen) {explon m “Remorks”}

Walws conler not working
Owlsctive bighing
Cob sgnsl (eaplon n “Remors’’)

Qutbound consst leuead per MP 751 proce Jures.

Min (RITYON preRure ibe. Woke pipr premure Signotm Time .,
Signtrhr e e VIO
Plov =

a————

Other deloch and remarks: o = Repuired by
')
2
3
4)
)
$) e o e

’ P e

8 . . e e e
% e
10)
"y
12}

Candition of brakm and broba ngging

“jum,...-—-..m,.,..._.,..u».,..-..-_..-—._.g... T L

)
%)
Signoture of empioyer moling snspeciion Ocgupation

Th niiove work twn boen p'r(mn;od, Signature Oceupabon Avoilobie for servis
ascnp! o8 hoted, ond the rapornt &
paroved. _ Dot Time




APPENDIX 6

ELIOBA XB 280 Primed in USA MU WU AL amcanl

Locomotive inspection report PRA No
Both locomotvs yort sholl B3 wipecind m actondonce wih Ruts 200 of the lews, vies, ond imiruciions for mpecion eond witing of lecomahves othe
han sigem.

ol oY
ﬁ, / 3! wall A, v

Comhl Bapert
positian wds Siecirkal probloms ; Eaglao preblowm

N Tegs ground reioy m Omorenng.  [léyn. broking tnping dioy:

G Low oil kipped

0 tow warer nipped

0O Cronkcore pressure wippad
O overipeed wipped

0 no aPPOEnt reaROn

How mony timex dwd ground relay wp? W
Wheelslp in O MoOrng, den. broking ot

Dyn bioke a0l working (no emperoge)

Dyn. brahe too heovy or ermong Caoke wornsng light
gomes on

Not looading (Pa OMperoge) Engine mohes black amoke or hos Tire oul of sioch

Engine has un | rotion
8 Nof looding properly {(not enough amps. or diops omps. *ging hes vavsual nons or vibrol

frequanily) ‘ Engine hunn badly

1?7 Wil not moke vonsan W mph Engine has hot engine akore

Canalet Report Cob signol tast
positien coile Miscoifansevs defucn

N Rodio
% Speed indkotor and/oc recorde: not working Dole
13 A broie enuipmen) (sxpoin in “Remarks) Locanon
9 Wonr tooler nol working
1Y Defettive Lighung

23 Cob ugnel {esplom in “"Remarks’”) Title

-

Signoture

Ovtbound comst lested per MP 781 procadures.

MO 1230TvON prasure ibs  Beoke pipe groiwre . e Signalure Time .,
Sighoture Time
Mace

Condion ni brabet ond broke ngging

Ovher dofochs ard ramarka; N ] _... Bepelred by
')

— 7 /7?;27’ G-

4 SO

3) . , e
&) ‘;ﬁ 1/ ™ ﬁ?r
W T ATETET (H
_!Lm‘_ .

9)
lUj
T e —
w77 ?1_ ﬁ ...... 4.7 Z[d MAWMM_ -
13y

14}

18 N

Sgesivre ol emplovee mohing napecion O¢cvpiation Piace

-~y

a) :‘“‘?‘:Zj‘% J7J7— //"”J/;

The above work hav'hesn pecforned Sig /o;w-v Ocrupoqu Ar)k‘) for s@tviy

oncapt ;v noted ond the repor o ——

oppioved // FPEL e Yimn
/ —




APPEMDIX G

APM Bgr B8
el U W,

iy,
Datliy or trip Inspection report—81st Sireet Engine House CONRAII.J‘

Location Inspected _ Unit No. SL{N/%MH /01“‘1 '_0%
7

Machinist
4. Mechsnical (Report Defects Found on EL~106A) Signature

Inspect for Fuel, Lube Oil and Wacer Leaks

Test ALr Brake in accordance with S.M.R. 1000

Check Safety Control Operation & Seasl (ut-Out Cock

Check Level of Water, Lube Oil, Governor 0il & Alr Comp. 0il
Inspect Water Fill Pressure Cap for defecis & tightness /
Check Operation of Low water and Low oil shutdown devices tj%id,_,_-fyf
Inspect running gear ] ::_“_m
Check any unusucl noiscs L.

Date and sign EL-107A Cab Card

Electrician
Elecirical (Report Defects Found on EL-106A) . SigMacure

Inspect Electrical Cabinets, Lighting & Seals
Check for proper Radio Operation

Check for Traction Motor Cut~Out

Inspect for Missing Tractlon Motor Covars

Check Operation of Alarm B2ll, Wheel Slip Indication,
Sander Operation, Shutters and Cooling Fans

Make Load Test, Forward and Reverse

Make Calb Signal Test rs required and apply Test Sheet
in Cab. Time and Date of Test

Sheetmetal Worker
Sheet Metal Worker (Report defects Found on EL-106A) Signature

Check Sanders for pfbper operatiow
Clean & Check Water Cooler Qperation
Check Toilet Operaiion

Laborer
l.atorer Signature

Clean Cab, Windows, Toilet & Nose Compartment
Supply Cat with required Flagging & Emergency Equipment
. Supply Drinking Cups & Water Cocler Bottle if out of date

Fill Fuel Tank & Toilet Water Tank
Fill Sand Boxes

v

The sbove work has been performed, except a5 noted on attuched Supervisor

EL-306A, and the report is approved. 5 NSt .
Time and Date ) »y ,;”‘/)ﬂ" 6. Y _‘Mf 8

-




APPENDIX G

NP Gou. thik
[ indnuih W

Delly or trip Inspection report—8lut $treet Engine House mm==f
Location Inspectad ;‘.Sn/ ‘sﬂnit No. __ | 5‘}‘ "’_ Dace /"'/ "‘P?

Il

HUachinist
Signitura

A, Mechanics! (kepore Defeacts Found on RL-~1006A)

1. Inspect for Puel, Lub¢ 01l and Watey Laaks

2. Test Afr Brake in sccordsnce with 5.M.R. 1000

3. Check Sat:ty Control Operation & Seal Gut-Out Cock

8. Check Level of Matar, Lube 011, Governcr 0i1 & Air Comp. 04l
5, Inspect Nater Fill ?ui_'s_ure Cap for defects & tightness

6, Check Operation of Low water snd lLow oil shutdqwn davices

7. Inspect running gusr '

B. Check sny unusual nofres

9. Date and sign EL-107A Cab Card

Elecerictan
B. Electrical (Feport Defects Found on EL~306A) . Lsﬂahun

‘ ? 7
1. Inspect Electrical cCabinets, Lighting & Sealy C/(/_/: ;E’

2. Check for pinper Radio Operation o4 o

3. Check for Traction Motor Cuc-Out ’ﬂ[/ /;'f

4 wm—

Sander Operation, Shutters and Cooling Fans
6. Make Losd Test, Forward and Raverse

7. Make Cab Signal Test as required and apply Test iheet K4
in Cab, Time und Date of Test

4. Inspect for Missing Traction Motor Covers / '
5. Check Operation of Alarm Bell, Whee! S1ip Indication, / ‘@‘L -

- Sheetmetal Worker
C. Sheet Meta! Vorker (Report Defeces Found on EL-106A) Signature

1. Check Sanders for nroper operation
2. Clean & Check Water Cooler Operstion
3. Check Toilet Operation

Laborer
D. Laborer Signature

1. Clean Cab, Hmdous,"Tullat & Nose Compaxtment
2. Supply Cab with required Flagging & Emergency Equipment
3. Supply Drinking Cups & Water Cooler Bottle if out of date

4, Fil] Fue) Tunkh & Toilet Water Tank
3. Fill Sand Boxes

A A S T b SO . SR B APy S AL

L T ] L

The above vork has heen perfoimed, except #3 noted an strached Supervisor

EL-106A, and the report is spproved. Signatyra
Time and Date // //___ _2

o el it SOV
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Locomotive inspaction report FRA No.
Lch loromoiive v sholl be impacied i actordonce with Rule 200 of the lows, twiss, ond (MWLslams Tar mipircton and  tesung of latomativey ¢ -
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Show y
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Tngn ground reley m () motenng, Dityn. brating Engne dwn:

How mony hmey did ground reloy mp? — G tow od ripped

Whee!slipin Dmolonng, den. UYL T Y L p— - 0 tow woser pped

£ croskeose presvte wipped

[0 Ovenvpead mpped

o — Dyn broke aot working {no amperage)

Pyn. broke too heavy or errotic [ Broke woening light
" comss on {0 No opperent racion
Not looding {no omperage) Engine mokas black sncke or has fire out of wack

X Engine hos unusuol noite of vibration
tot lowding properly [not snovgh amps. of drops anps,

itequeniy) 33 Erigine hunn badly

Wil not inohe wansmen oY ____ . _ mph, et s e 13 Engine hot ho! engine oiorm

e Moo o

Conaist Cob signol test
poatiten ¢ Miscoll-nesws defecte

Rudo
Spaad indicotor ondsar recorder not working

Air broke equipmant (exploin i "Remorka’) tocotion

Waoler cooler na! working

Dalactive Lighhng Signonre

Cab 3 nol (eaplam « "Remorks”) Tule

Outbound conaist ested per M? 751 procedures,

MO (RMBCGI DIEsAIN 1 lroke pipe presswie oy Signature - Time

Signalura v Time
Ploce - S~

Condition of brokes ond broke ngging
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APPENDIX K
BROTHERHOOD OF LOCOMOTIVE ENGINEERS’ LETTER TO AMTRAK

Brotherhood of
Locomotive Engineers

8. GF L. E. BUILDING
CLEVELAND, OHIO 4414

Nagust 14, 1984

Nr. George F. Lantels

Yice Prasicent « Lavor Rejesions
At rak

400 Noth Capitol Sivest, 4. M,
washinjton, 8. C. 20001

bear My, Loniels:

Tt has coae to my sttentiop, mainly a5 & resuls of uie
recant hetd-on coilision near Holl Gate, that operating practices by Amtrak
Yakve sumething to he dosirad. Many of the engineers reprasented by my
wior huve complaingd to SLE representattves that thay sra baing encouraged
hy Ratrik officials to make the schedile vumning tima of thelr trains which
cerries strong inplications and a definite infareace to overiuok the
permiasibhl: 2instadle spend Vimits,

During the House Sub-Committoe hearings on Amtrak Safevy
rald in tHhe forepart of Aujust, SLE Mational Legislative fapresentative and
Vice Prevident £, L, MeCullveh was advissd by Nr. Josepsh Walsh, Adminittre-
tor of Sufety « Fedarel Railvoad Adufnistration, that the FRA wes clocking
trains and enginsary in the covrider and that over spsed would aot Da
tolereted, He 31s0 advised that certatn Autrek offfcfals were encoureging
aadﬂpnns:ﬂu Yocomotive onginecrs o meke the schadule rvnnting timg of
their trains,

pon recetpt of this Information, 1 had Mr, ¥alsh cin-
tacted by my office and he was advised that the SLE reprasentatives on Amtrak
were betng not{fied .5 toll thatr constituanty to comply with Amtrek's trein
spead Viwfts, M. Nulsh was eqain Informed that fa the past our people Ned
beott sncournged ond prassured 0 make schadule rumatng times, snd he advised
that he wid mare of this and stated that cartatn officials having Jurisdic-
tion over locwotive ongtueers, notably Aoad Foreman of Ingines Gene Connors,
did 1n fact encourspe anginears in this practice.

In view of tiw adverse medin publicily agatinst Amtrai, 1t
certainly 1s a vary inappropriata time for Aatrak officials to de following
such 8 policy,
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Me, Gaorgas F, Danfels o Migust 14, 1384

Lot we assure yeu - 1 rapest - let mwe agsure you that in
the svent Axtrak officials continue to encourege, hassle, or pressure
1oconotive enginears to axcead the author{zed timetadle speeds $o as te
ke the schedule ruasing times of their trains, the BLE through its
Gunere’ Comsittee of Adjustment will tzke tha appropriate acticn secesssry
te protact {¢s locomotive engineers. We fnsist ond demand that the officials
rasponsible for this “double standard syndroma® be fnstructsd that locomotive
enpinears are aot o de intinfdated by this practice any longer, and as to
which 1 shall awaft your reply.

Nith best wishes and warm ragards, I =
Yary truly yours,

President

¥, 6. Clayter, Jdr., (hr.W¥res.-National
Raflroad Pussenger Corp.

E. L. MeCulloch, YPRILR

Jo 'ﬁ c&mn.‘\'t "

Bo 'u m‘&’. i‘m"mn‘*“
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AMTRAK RESPONSE T0 BROTHERHOOD OF
LOCOMOTIVE ENGINEERS® LETTER

Amtraw W GRARAM CLAYTOR JR
PRESIDENT
August 31, 1984

Mr. John F, Sytsma

President

Brotherhood of Locomotive Engireers o
1110 Engineers Building B. OF L. E.
1365 Outario Street

Cieveland, Ohic 44114 SEP 4 1984

Dear John: t_E;XEC-UTWE DEPT._

1 appreciate your bringing to our attentionm, in
your letter of August 14, 1984 to George Danlels, copy to
me, allegations that some of our management people have
improperly pressured our passenger engineers represented
by your organization to make scheduled running times of
their trains, witk the implication or inference that they
should overlook permissible speed limits. This is a
matter of such importance that I am answering it per-
sonally,

As you are aware, Amtrak is committed to -
maintaining and improving the quality of its cervice to the
public, Thie commitment includes both the attainment of
on~-time performance and safety goals, as well as other
objectives related to operating an efficient and safe
interr~ity vall passenger service,

Because the scheduled running times normally
comprehend known delays to trains, passenger engiueers are
not only encouraged but are expected to meet scheduled
running times, unless there are circumstances beyond
their control which would hinder their performance,
Although certain minimal speed tolerances are allowed
based on physical chavacterictics and train operating
dynamics, I assure you that it i3 a clear violation of

Navoral Halioad Passecger Corporation 300 North Caniol Steat N'W  Wasringlon 3 G 2000°
Telephone (2021 383-3960

PU—— TR
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both our rules and our management policy for anyone

on Amtrak to encourage or condone the violation of
timetable speed limits. While I have not been aware

of any specific instances where this has occurred, several
important steps have now been taken to make certain

that there can be no violation of this policy or
misunderstanding about it anywhere in our company,

First of all, I have given notice in unmistakable
terms to all of our operating officers that I will
personally not tolerate any direct or indirect effort by
any of our management to hassle, pressure or permit
our engineers to violate authorized timetable speed
limits, and disciplinary action against such officers
will be taken if this occurs,

Second, between August 1 and 3, 1984, Amtrak's
management team has specifically addressed this subject
by diiectly speaking to or telephoning each of its
passenger engineers and conveying to them Amtrak's policy
in an attempt to eljminate any confusion in this regard.

Third, on August 10, 1984, our Chief Operating
Officer, Tom Hackney, and Vice President Operations,
Frank Abate, met with representatives of the FRA,
including Joe Walsh, for the purpose of thoroughly
reviewing Amtrak's procedures for policing adherence to
authorized speed limits. It was agreed that FRA and
Amtrak would make detailed field checks for compliance,
and these are now being made, We will not only not
pressure or authorize our engineers to exceed spead
limits but will take disciplinary action if they are
found doing this -- and even more severe disciplinary
action against any supervisor who directs, authorizes
or condones such actiomn.

Again, I appreciate your letter and the opportunity
to let you know of these recently instituted measures,
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which I believe will eliminate your concerns and any
confusion as to Amtrak’s policy. It is always a
pleasure tc be able to work with your organization on
matters of common interest, such as this.

With warmest good wishes,

Sincerely,

md—{{,m J%UL?Q@VR
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STATEMENTS OF AMTRAK ASSISTANT VICE PRESIDENT OF TRANSPORTATIONM

AND FRA ASSOCIAYE ADMINISTRATOR FOR SAFETY
TO SAFETY BOARD MLMBER JOSFPH NALL
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APPENDIX K

TOXICOLOGICAL ANALYSIS REPORTS
FROM THE CEMTER FOR HUMAN TOXICOLOGY

CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH - 38 SKAGGS HAL. » SALY LAKE GTY, UTAH 84112 + (801) 581.5117

OONSULTANT CASE CC-0015-87
Janusry 29, 1987

REFERENCE INFORIATION Ricky L. Getes
| Agency *ATCR 87-004--MD03

TYPE EVIDENCE EXAMINED: Urino

REQUESTING AGENCY: Nationai Transportation Sefety Board
Wasi:ington, D.C.

EVIDENCE AND SOURCE The sample was submitted by Frances
Sherertz/Merritt Birky on January 16, 1987,

It wes requested thet the sample submitted be
analyzed for the presence of canniabiroids.

RESUL IS AND CONCLUSIONS The urine wes found to contain 182 ng/mi of the
corboxylic acid metabolits of deltn—g-tetrahy&rocannubinal.

DISPOSITION OF EVIDENCE The sample will be retained at the Center for
Human Toxicology aweiting further instructions.

Dennis J. Crouch \
Assistant Dirertor

Q{M-&m { Mﬁ;\m

Dougles E. Rollins, M.D., Ph.D.
Dir actor

Asseciate Professor of Medicine
aivi Pharmacology

/job
Enclosura
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UNIVERSITY OF UTAH - 38 SKAGGS HALL * SALT LAKE CITY, UTAH 64112 » (801) 581-5117

CONSULTANT CASE CC-0014-87

ill CENTER FOR HUMAN TOXICOLOGY
Januery 29, 1987

REFERENCE INFORMATION Edward W. Cromwell
Agency *ATCR 87-004~-MD0O4

TYPE EVILENCE EXAMINED: Serum/Plasime & Urine

REQUESTING AGENCY: Netional Transporietion Safety Boerd
Washington, D.C,

FYIDENCE AND SOURCE The sample was submitted by Froences
Sherertz/Merritt Birky on Janusry 16, 1987.

PURPOSE OF EXAMINATION It wes requested thet he sample submitted be
analyzed for the presence ¢. cannabinoids,

RESULTS AND CONCLUSIONS 4\3 serum/plasma was found ta contoin 23 ng/m)
of the %ar boxylic acid metaholite of delta- 7 -tetrahydrocsnnabinol. No parent

delta- 7-tetrahydrocannabinot was detecied.
The urine was found to contain £0 ng/mi of the
carboxylic acid metabolite of delte- - -tetrahydr ocannabinol,

RASPOSITION OF EYIDENCE The sample will be retained st the Center for

Hurman Toxicology awailing furiher instructions.

D, Y\ Ry

Dennis J. Crouch
Assistant Director

_ r P
fw,{wa {Tﬂgmn__
Dougles E. Palltns M.D., Ph.D.
Direclor

Associate Professor of Medicine
end Pharmacology

am L tae e s . e Titmes cS T ek Rt R i e pelate 0 tes. e %o e 2450 P
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Enclosurs




195 APPENDIX K

CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH o SALT LAKE CITY, UTAN 84512 (001) 883.8117

CONSULTANT CASE CC-0014-87
March 9, 1987

T
e\l e N%“\ \Q-‘ ?C’ &%

I. REFERENCE INFORMATION Edward W. Cromwell
Agency #ATCR 87-004-MDO4

TYPE EVIDENCE EXAMINED: Serum/Plasma & Urine
REQIESTING AGENCY: National Transportation Safety Board
washington, D.C.

I1. EVIDENCE AND SOURCE The sample v1s submitted by
¥rancss Shererts/Merritt Birky on January 16, 1987,

13I. PURPJISE OF EXAMINATION It was requested that the sample
suhiitted be anilyzed for the presence of drugs.

RESULTS AND CONCLUSIONS The serwn/plasma was found to contain
33 ng/ml of the carboxylic acid metabolite of delta~9-tetrahydro-
cannabinol. No parent delta-9-tetrahydrocannabinol was detected.

The vrine was found to contain
80 ng/ml of the carboxylic acid metabolite of delta-9-tetrahydro-
cannabinol.

A total screer has not been completed

on this case.

DISPOSITION OF EVIDENCE The sample will be retained at the
Conter Tor Human Toxicology awaiting further instructions.

ol Ne K

Pennis J. Crouch \
Assistant Director

~
- Mﬁ.k? JUS
(h’a%ﬁ*l‘ﬁmﬁ‘gﬁun TS

Director
Associate Professor of Medicine
and Pharnacology
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1.

II.

I1I.

1v.

V.

CENTER FOR HUMAN TOXICOILOGY

UNIVERFITY OF UTAH ¢ SALY LAKE CiTY, UTAH 84913 (401) 581.8117

CONSULTANT CASE CC-0015-57
March 9, 1987

REFERENCE INFORMATION Ricky L. QGates
Agency #ATCR 87-004-MDO3

TYPE EVIDENCE EXAMINED: Urine
REQUESTING AGENCY: National Transportation Safety Board
Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by Frances
Sherertz/Merritt Birky on January 16, 1957,

PURPOSE OF EXAMINATION It was requested that the sample submitted
be analyzed for the presence of drugs.

RESULTS AND CONCLUSIONS The urine was found to contain 182 ng/ml
of the carboxylic acid metabolite of delta-9-tetrahydrocannabinol,
and acetaminophen was found to be present,

DISPOSITION OF EVIDENCE The sample will be retained at the Center
for Human Toxicology awaiting further instructions.

T XN \ w&\

Pennis J. muc!\B
Assistant Directdr

~

voluwe £ 20O
uglas ol1ins, M.D., Ph.D.
Director

Associate Professor of Medicine
and Pharmacology
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH o SALT LAXE CITY, UTAK 841102 (LO1) S81.8117

CONSULTANT CASE CC-C017-87
March 9, 1987

REFERENCE INFORMATION Sterling Spivey
Agency # 246~84-9801

TYPE EVIDENCE EXAMINED: Urine
REQUESTING AGENCY: National Transportation Safety Board
Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by Frances
Sherertz/Merritt Birky on January 16, 1987,

PURPOSE OF EXAMINATION It was requested that the sample submitted
be analyzed for the presence of drugs.

RESULTS AND CONCLUSIONS No drugs were detected.

DISPOSITION OF EVIDENCE The sample will be retained at the Center
for Human Toxicology awaiting further instructions,

P

“%:;:;Juw\rn;a (b\,\Q\QJu*L4£g*\
ennis J. Crouch \
Assistant Director

Director
Associate Professor of Medicine
and Pharmacology
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CENTER FOR HUMAN TOMXICOLOGY
UNIVHESITY OF UTAH ® 6ALY LAKE CITY, LTAH 34172 (601) 658!.5117
CONSULTANT CASE OL-0043-R87
March 9, 1987

Y. REFERENCE INFORMATION Johr Akins
Agency # 215-76.3560

TYPE EVIDEFCE EXAMINED: Bloud and Ueine

REQUESTING AGENCY: National Transportation Safety Board
wWashingtor, D.C.

EVIDENCE AND SOURCE The sample was submitted by Frances
Sherertz/Merritt Birky on lJanuary 16, 1087.

PURPOSE OF EXAMINATION It was requested that the =ample submitted
be analyzed for the presence of druys.

RESULTS AND CONCLUSIONS No ¢drugs were detected.

DISPOSITION OF EVIDENCE The sample will be retained at the Center
for Human Toxicology awaiting further instructions.

w, “h""h.,.-. — t’\. p
".r., -
':.‘.:'.-:;&J"\M " Oehg oy

Dennis J. Crouch \
Assirtant Director

\Q? RN R

Pouglas'k, Rollins, M.D., Ph,D.
Director

Associate Professor of Medicine
and Pharmacology
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CENTER PR HUMAN TOXICOLOGY

UN2VERSITY OF UTAH o SALTY LAKE CITY, UTAH 34112 (801) d81-5%17

CONSULTANT CASE CC-0019-87
March 9, 1987

\l' S \\\N\\'c-»)tu\,.‘\ \L\_ Q> m‘“h

REFERENCE INFORMATION Dmn Edward Keasey
) Agency i 210-32-5473

TYPE EVIDENCE EJAMINED: Blood and Urire
REQUESTING AGENCY: National Trausportation Safaty Board
Vashington, D.C.

EVIDENCE AND SdUMCE The sample was submitted by Frances
Shercvte/Merritt Birky on Janvary 16, 1987

PURPOSE OF pXAMINA?zgﬁ It vas requested that the sample submitted
be enalyzed Tor the presence of drugs.

RESULTS AND CONCLUSIONS The sample is found to be presumptively
positive for Amitriptyline, Nortriptyline, Mereridine, and Salicylates.

Py Q Wt ~
"?'—mmﬁ-ﬁ‘ﬁu"ﬂ\ Jﬂmgjb )

Assistant Director

.,

nglis b QAL

loug R'éTlIns, M. '.";' "’ﬁ'"“"'""'
Director

Assoclate Professor of Medicine

and Tharaacology
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CENTER FOR HUMAN TOXICOLOGY

UNIEVERSITY OF UTAMN ¢ $ALY LAKE CIVY, WTAN 84302 (001) 8838017

CONSULTANT CASE CC--0020-87
March 9, 1987

REFERENCE INFORMATION Michael Fredrick
Agency ¥ 216--52-5160

TYPE EVIDENCE EXAMINED: Blood and urine
REQUESTING AGENCY: National Transportation Safety Beard
Washington, D.C.

EVIDENCE AND SOURCE The sample was submitted by Frances
Sherertz/Merritt Birky on January 16, 1087.

PURPOSE OF EXAMINATION It was requested that the sample submitted
be analyzed for the presence of drugs.

RESULTS AND CONCLUSYIONS No drugs were derected,

DISPQSITION OF EVIDENCE The sample will be reteined at the Center
TBr‘Humaﬁ_TBxicology awaiting further instructions.

'-\: : E‘.‘.\ '“*{Jh
Dennis J. Croud
Assistant Director

Director
Associate Professor of Medicine
and Pharmacology

/sp

Encl.
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CENTER FOR HUMAN TOXICOLOGY

UNIVERSITY OF UTAH - 38 SKAGGS HALL » SALT LAKE OITY, UTAH 84112 » (801) 561-5117
CONSULTANT CASE CC-0094-867

August 18, 1987

REFERENCE INFORMATION Cose F87-01C - R, Ontes end
Cose F87-01D - E. W. Cromwe!l

TYPE EVIDENCE EXAMINED: Blood and Urine

REQUESTING AGENCY: Nationa! Transportation Sefety Boerd
Waeshington, D.C.
vie
CAM) Laborstories

EVIDENCE AND SQURCE The samp'les were submitted by Merritt M. Birky,
Ph.D. (NTSB) via CAMI Leboratories on April 3, 1967,

BURPOUE OF EXAMINATION It wes requested by the National Transportation
Sofety Board that the samples subm itted be enalyzed for the presence of cannabiroids and

phencyclidine.

Bﬁmgmnmuwa Coae F87-01C: The carbaxylic acid metabolite of
dalta- *-tetrahydrocannabino] was detected 1n the biood et & concentration of 52 ng/mi

ond in the urine at a concentretion of 212 ng/ml. No porent deita-~ 7-1istrahydrocainebinol
tres detectad. No phencyctidine wes detectad in either the blood or urine specimens.

(s F87-01D: The crboxylic acid metabslite of
deita~ - tatrahydrocannabinol was detectsd in the urine ot & concentration of 103 ng/mi and
in the bicod at a cncentration of 15 ng/ml. No perent delta- 7~ tetrahydrocennabing] was
detected. The uriie was found o conlain 64 ng/m1 of phencyclitine end no phencyt!kfine was
detacted in the blond.

V. DISPOSITION OF EYIDENGE The samples will bo relained at the Conter for
Huinan Toxticology awaiting furiber instructions.

TSN \\Q«mﬂl

DennisJ, Crouch
Assistant Director

Lhughao &o. Killne o
Dougles't. Roliins, M.D., Ph.D.

Dirsctor
Associsle Professor of Medicine
and Pharmacology




APPENDIX L
HISTORY OF SAFETY BACKUP DEVICES ON THE NORTHEAST CORRIDOR

In 1910, Congress passed the Accident Report Act which
compelled tho railroads to report their train accidents to the
interstate Commerce Commission (ICC). During the first decade
the Act was in effect, the railroads reported more than 16,500
head-on and rear-end collisions that resulted in 3,089 deaths and
44,000 serious injuries. 1/ As & vesult, 1in 1920 Congress
authorized the ICC to require the railroads te install some type
of automatic backup safety system on all or part of the lines
they operated. On January 10, 1922, the ICC ordered (ICC Order
13413) the major railroad systems to install such backup systems
on at Tleast one operating division over which they operated
passenger trains. Most of these installations were of the
intermittent inductive ATS type with track inductors located
adjacent to the wayside block signais. When the wayside signal
displayed a restrictive aspect, such as "approach” or "stop," the
inductor was open-circuited. Locomotives were equipped with a
receiver  that initiated a  "penalty" full-service brake
application after it passed over an open-circuited inductor. The
brake application c¢ould be forestalled {if the engineer
acknowledged the restrictive signal by manually opening a valve.
With some ATC systems. the engineer and fireman had to open
simultanecusly acknowledging valves on their respective sides of
the locomotive cab. If acknowledgement was not made within a
proscribed time, the brake application could not be released
until after the train had stopped. 2/ Just as there was no
protecticn between block signals, there was no protection
between the inductors of intermittent ATC. Once a train passed
an unrestricted signal, the engineer had no way of knowing if
another train had entered or fouled the track ahead. Also, the
system depended on the engineer taking the necessary action to
stop his train after he acknowledged a restrictive signal.

In compliance with Order 13413, the Pennsylvania railroad
(PRR) installed ATS an 1its mainline between Philadelphia and
Pittsburgh. In July 1823, it also began the test operation of a
three-speed continuous ATC system on a branch 1ine. This system
included speed control and ACS with continuous track circuitry
that provided protection after the iocomotive passed an
unrestricted wayside signal. It also vregulated speed 1in
accordance with signal aspects when the engineer failed to do
so. 3/ A modified system was later installed on the PRR between
Harrisburg and Baltimore. This also included continuous track

1/ FRA, "History of ATC in the Northeast Corridor, 1987."

¢/ Oppelt, J.H., “"Nickel Plate First to Install Union
Intermittent Train 3top," Railway Age, May 15, 1926,

3/ Warner Paul T., “"Improvements on the Pennsyvlania Railroad,"
Baldwin Lucomotives Magazine, July 1930
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circulitry and ACS, but the ATC system was replaced by an ATS with
a forestalling or acknowledging feature. As long as the engineer
acknowledged a more vrestrictive aspect, the brakes were not
automatically applied as was the case with the PRR ATC system.

By the end of the 1920s, PRR was convinced that continuous
ALS without ATS or ATC provided ample protection for its irains.
PRR management contended that its engineers were responsible for
controlling its trains, and it proceeded on this basis. 4/
Thereafter, PRR continued to install ACS on {its 1lines, but did
not equip its locomotives with ATS or ATC apparatus.

In January 1929, a mail train ran into the rear end of a
freight train about 13 miles north of Gunpow. Fog reportedly
obscured the view of the wayside signals. Wreckage fouled an
adjacent track, and it was struck by a 70-mph express passenger
train. As a result of this double accident, PRR began installing
ACS on the corridor. By 1930, this feature was in service
between Washington and New York, and in 1931 the ICC authorized
PRR to operate locomotives not equipped with ATS over the
territory mandated for ATS operation under Order 13413. By this
time, PRR had installed ACS on its mainline from Philadelphta to
indianapoits, Indiana, 1in addition to the Washington-New VYork
segment of the present corridor,.

PRR began to electrify the Washington-New VYork TJine
corridor in 1926; this work was finished as far as Wilmington,
Deiaware, 1in 1928 and in Washington, D.C., in 1934. By 1938, the
entire line was electrified, as was the case with PRR’'s 1lines
from Harrisburg to Philadeiphia and Perryville. The original
equipment for the electrification consisted of 92 class Pb5a
electric 1locomotives, 34 of which were geared for freight
service, Between 1934 and 14%43, the P5a locomotives were
suppliemented by 139 class GG-1 electric locomotives. When the
tast GGs were acquired, there were 97 electric passenger
locomotives and 134 electric freight locomotives on the New York-
Washington corridor and Harrisburg lines.

According to FRA, a1l the electric locomotives were
originally equipped only with ACS. Later, however, they were
modified with ATC as were diesel-electric passenger locomotives
which began to be used on the corridor after World War 11.
Between 1960 and 1963 most of the P5a Tocomotives were veplaced
by 66 new E-44 electric freight locomotivas. Some GG-ls were
regeared to supplement E-44s in freight service after the
Metroliner high-speed multiple-unit (MU) <cars and E60CP
locomotivas went 4into NWEC service. A1l the E-44, E60CP, and
Metroliner units were equipped with ACS and ATC from the time of

4/ 1bid.
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their delivery. The vremaining GG-1s in both freight and
passenger service were similarly equipped. Most of the 30 GG-1
lTocomotives acquired by Amtrak in 1973 were retired after the
AEM-7 Tlocomotives were delivared. The E-44 Tocumotives were
conveyed to Conrail at the time of its formation in 1976. In
1981, Conrail retired all its E-44 and remaining GG-1 electric
locomotives and replaced *them with diesel-electric locomotives
that were A(S-equipped but lacked ATS or ATC. Later, it removed
the overhead catenary wires on the Harrisburg-Perryville line and
the NEC 1line betweenr Landover, Maryland, and Potomac Yard,
Virginia, as well as at Bay View and other yards where it
connected with Amtrak NEC trackage.
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SAFETY BOARD SAFETY RECOMMENDATIONS
FOR AUTOMATIC TRAIN CONTROL IMSTALLATION
ON THF NORTHEAST CORRIDOR

In 1978, a MARC commuter train operated by Conrail between
‘Yashington and Baltimore, struck the rear of a standing Amtrak
passenger train on the corridor near Seabrook, Maryland. 1/ The
commuter train consisted of self-propelled electric MU cars
leased by Amtrak from NJDOT and sub-leased to MARC. The cars
were equipped with ACS and ATS, but not ATC. The Safety Board’s
investigation established that the ACS of the lead car was
defective due to a design flaw. After the commuter train entered
the block occupied by the Amtrak train on “stop and proceed”
wayside signal and "restricting” A(S aspects, the ACS aspect
changed to "approach®™ and the engineer of the commuter train
increased speed accordingly. As a vesult, he failed to stop his
g¥a1g short of the Amtrak train that was still standing in the

ock.

Based on 1ts investigation of the Seabrook accident, the
Safety Board issued recommendations to Amtrak:

R-78-39

Require all trains that operate on the Northeast
Corridor be equipped with an automatic train control
apparatus.

R-78-40

Until an automatic train control system can be
implemented on all trains, require that all "stop and
proceed" signals on the Northeast Corridor be regarded
as "stop and stay" signals by all trains equipped with
locometives and by self-propelled cars not equipped
with automatic train control systems. If circumstances
require such a train to enter an occupied signal block,
the train dispatcher should be required to authorize
the movenment.

Amtrak responded to Safety Recomm2ndation R-78-40 by
issuing a bulletin order on June 29, 1978, t.at stated:

1/ Raiiroad Accident Report--"Rear End Collision of Conrail
Commuter Train No. 400 and Amtrak Passenger TrainNo. 60,
Seabrook, Maryland, June 9, 1978" (NTSB/RAR-789/03)}.
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A train not equipped with speed control system or with
speed control system not 1in operative condition must
not pass a step and proceed (Rule 291) signal, unless
authorized by verbal permission through operator by
authority of +train dispatcher after train has been
stopped.

The bulletin fulfilled the intent of the recommendation, and on
October 3, 1878, the Safety Board classified Safety
Recommendation R-78-40 "Closed--Acceptable Action.”

In contrast to its prompt response to Safety Recommendation
R-78-40, Amtrak did not comment on or take any action on Safety
Recommendation R-78-39. 1In a November 14, 1979, letter to the
president of Amtrak, the Safety Board noted this and advised that
the recommendation was classified "Open" pending action from
Amtrak. In its letter, the Safety Board stated, "...we believe
that an automatic train control system offers superior
operational safety, especially in the high-density, high-speed
territory of the Northeast Corridor."

In 1979, Amtrak made a formal proposal to the FRA that
provided for various corridor changes and improvements leading
ultimately to train operation at 150 mph. The proposal provided
that all trains using the NEC be ATC-equipped. A1l tenant users
of the NEC objected to the proposal because of the costs
involved. Conrait also argued that equipping its freight

tocomotives with ATC posed the risk of derailments caused by
heavy braking action., At the time the proposal was made, all
Conrail eleciric freight locomotives in use on the NEC were ATC-
equipped. The FRA approved the proposal in December 1980 with
the proviso that ATC on freight locomotives be modified to delay
automatic brake application for 30 to 50 seconds and forestalled
altogether if a full-service brake application was made within
that time frame. Another FRA condition was the cancellation of
any relief from 49 CFR 236.566 that vrequired that locomotives
operating over ATS, ATC, or ACS territory to be equipped to
respond to the system over such territory. Amtrak subsequently
replaced the proposal with one that excluded the ATC requirement.

On May 16, 1980, nearly 2 years after the Safety Board
issued Safety Recommendation R-78-39, the president of Amtrak
responded by reporting that, "Al1l Amtrak motive power operated on
the Northeast Corridor is now equipped with one of itwo forms of
Automatic Train Control." According to the letter, diesel-
electric units and self-propelled electric MU commuter cars had
ATC, whereas the latter was applied to electric locomotives and
high-speed Metroiiner MU cars had ATC. HNo reference was made to
the equipment used on the NEC by tenant commuter operators,
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although Amtrak shoulid certainly have baen aware that the NJROT
MU cars had only ATS since these cars were involved in the
Seabrook accident and were still being.used by MARC. These cars
were also used on the NEC in New Jersey. MWoreover, in the nearly
2 years since Safety Recommendation R-78-3% had been made, Amtrak
should have been able to learn that SEPTA’s MU cars also had only
ATS. As for Conrail, Amtrak’s response inciuded a comment that
not all Conrail locomotives were equipped with one of the two
forms of “automatic train contrsl® and that some Conrail
locomotives had only ACS.

In light of Amtrak’s response, the Safety Board wrote
Amtrak on October 8, 1980, and classified Safety Recommendation
R-78-3% "Open--Unacceptab’ . Action” because, "The description of
your cab signal system does not comply with the intent of this
vrecommendation. The systems described were in operation before
the accident and 7n our opinion do not provide the necessary
level of protection.” '

on November 18, 1980, Amtrak informed the Safety Board
that, in response to Safety Recommendation R-78-39, it had issued
new timetable rule 1562-A.3. As described in the letter, the new
rule formalized the bulletin order issued by Amtrak on June 29,
1978. A significant change 1in the rule permitted non-ATC-
equipped trains to proceed after being stopped for 3 minutes in
the event the conductor or enginewan was unable to communicate
with the dispatcher or operator. As in the case of the 1978

bulletin, timetahle rule 1562-A.1 applied to ATS-equipped trains
as well as to trains that had neither ATS nor ATC. Amtrak’s
letter included no substantive response either to Safety
Recommendation R-78-39 or to the concerns detailed in the Safety
Board’s letter of October 8, 1980.

On June 26, 1981, the Safety Board again notified Amtrak
that Safety Recommendation R-78-39 was still classified "Open--
Unacceptable Action" bhecause the Safety Board ¢id not consider
timetable +vule 1562.A.1 vresponsive to the intent of the
recommendation. In its letter, the Safety Board peinted out that
the rule did not provide the necessary protection for a
nonequipped train in the event the engineer failed to take
required action in response to restrictive signals. The Tletter
further stated:

The point of the recommendation is to have a fatl-safe
backup system that will control a train in the event of
human error. ATC systems are common, and their
affect {veness is well established. The Board feels
strongly that Amtrak should require their use in order
to enhance safe train operations on the Northeast
Corridor,
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The Safety Board believes that Amtrak either failed to
comprehend the thrust of Safety Recommendation R-78-39 or may
have chosen to ignore it despite its 14979 proposal to FRA that
was responsive to the recommendation. At no time did Amtrak
refer to the proposal in its responses to the Safety Board. In
the meantime. dn 1981 Conrail vretived all 1its ATC-equipped
electric freight Tocomotives on the NEC and replaced them with
diesel-electric Tocomotives that were ACS-equipped but lacked ATS
or ATC. Later, Conrail removed the overhead catenary wires ¢n
the Harrisburg-Perryville {Port Road Branch) &nd Landover-Potomac
Yard tTines, as well as at yards and on branches that connected
with the NEC. These chan%es made it possible for Conrail to use
its freight locomotive fleet on all parts of its system with
substantial cosi benefits,

Because virtually all locomotives and self-propelled MU
cars on the former Pennsylvania railroad portion of the NEC
between Washington and New York were equipped with efther ATS or
ATC, the action of Conrail in substituting locometives Tacking
one system or the other on NEC trains may have been a violation
of FRA regulation 49 CFR 236.566. Since the nonequipped Conrail
locomotives would not be operating over the NEC with its heavy
density of high-speed passenger trains, FRA should have
interpreted the regulation in the strictest possible manner. The
Safety Board was unable to determine if FRA lLiad waived the
regulation in the case of Conrail, but in any event, FRA took no
action to require Conrail to equip its diesel-electric
loecomotives with a backup system after the motive power change
took place.

On August 7, 1981, Amtrak responded to the Safety Board’s
June 29, 1981, letter and provided a 1ist of NEC tenant operators
and the general types of powered equipment used on the NEC; the
numbers of units each tenant operated was not given. The only
mention of Conrail was that it operated freight Tocomotives on
the NEC. According to the letter, Amtrak still did not know
whether or nut any cof the tenant-operated equipment had ACS
and/or ATC protection, but the letter stated Amtrak had written
to each *enant to develop this information,

According to Amtrak, all its eleciric and diesel-eleciric
locomotives, electric MU cars. and leased diesel rail cars were
ACS- and ATC-equipped. An unspecified number of Model RS-3 and
SW-1 dtesel-electric locomotives were listed; the RS5-3 units were
shown as ACS-equipped and the SW-1 units were shown as not
equipped with ACS or ATC {(these two classes of locomotives were
restricted to yard service). Amtrak still Teased the NJDOT MU
cars being used in MARC service; these cars were equipped only
with ACS.
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Amtrzi.’s only response to the concerns expressed in the
Safety Board’s June 29, 1981, letter was that Amtrak was aware
that some of the tenant-owned equigment in use on the NEC was not
ATC-equipped, but it performed, "...extensive commuter service
throughout the corridor and to prohibit its use or restrict it
beyond the provisions of Amtrak Timetable Rule 1562-A.1, could
significantly disrupt this service." Amtrak did not indicate that
it was aware that Conrafl had replaced its ATC-equipped electric
freight locomotives with nonequipped diesel-electric locomotives
on the NEC, Amtrak’s letter closed by stating that -he Safety
Board would be advised as soon as Amtrak determined the scope of
noncompliance with Safety Recommendation R-78-39.

On January 12, 1982, the Safety Board made yet another
attempt to apprise Amtrak of its concerns, and it restated its
conviction that, despite the protection afforded by timetabie
rule 1562-A.1, the rule did not satisfy the recommendation’s
ohjective, especially in the high-density, high-speed NEC.

Amtrak wrote the Safety Board on February 10, 1982,
providing the results of its survey of tenant-owned equipment
used on the MEC. The equipment was classified as ACS-equipped
only; ACS- and ATS-equipped; and ACS-, ATS-, and ATC-equipped.
Except for 10 RS-3 diesel units shown as ACS-equipped only and 2
SW-1 units without ACS, ATS, or ATC, all Amtrak-ovwred equipment
was ACS-, ATS, and ATC-equipped. As in the August 1981 response,
these units were shown as "yard only." Conrail had six diesel
units with ACS and ATS and unspecified number identified as “FRA
Diesel N.A." ("N.A." was apparently an abbreviation for "not

available™ and referred to the number of units being used on the

corridor.)

The survey indicated that NJDOT had 58 Tlocomotiives, all
ACS- and ATC-equipped, and 300 electric MU cars that were ACS-and
ATS-equipped. SEPTA had 62 eiectric MU cars assigned to the NEC
that were also ACS- and ATS-equipped. There were 244 electric MU
cars, ACS- and ATC-equipped, used on the NEC east of New York
City. In total, there were 12 Amtrak "yard" diesels, 362 MU
commuter cars, and an unspecified number of Conrail freight
locomotives being used betwsen New York and Washington that were
not equipped with ATC. Moreover, tha Amtrak report revealed that
Amtra%}work train locomotives and most Conrail diesels lacked ATS
as well,

Amtrak concluded 1ts report by asserting that “.,.service
on the corridor would be disrupted significantly were Amtrak to
further prohibit...vehicles which are not equipped with ATC," and
by asking the Safety Board to reconsider the "utility of this
approach in meeting the intent of Recommendation R-78-39."
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In Tight of the assurances that ~ Amtrak-powered
equipment used outside of yards on the NEC was ATC-equipped, that
all tenant-owned passenger equipment on the NEC was at least ATS-
equipped, and that timetable rule 1562-4.1 would be made an
effective control when non-ATC equipment encountered "stop and
proceed” signals, the Safety Board classified Safety

Recommendation R-78-39 "Closed--Acceptable Alternate Action" on
September 30, 1982.

In 1982, Amtrak submitted a new NEC proposal to the FRA to
supersede the proposal the FRA had approved in 1980, The o0,1ginal
requirvement that all NEC trains be ATC-protected was dropped,
estensibly because of funding changes. As with the original
proeposal, there was no plan to eliminate the converging
interlocking by adding tracks to the two-track sections. The FRA
conditionally approved the new proposal on Augus® 31, 1983.

additien, timetable rule 1562-A.1 was subsequently
modified so that trains equipped with ATS but not ATC were np
longer required to get permission to pass "stop and proceed"
signals. The Safety Board was never notified of the change,
although the vrule was no tonger responsible to Safety
Recommendation R-78-40 and could in no way be considered an
adequate alternative to the mandatory ATC operation recommended
in Safety Recommendation R-78-39. The Safety Board believes that
this action on Amtrak’s part was a strong indication of a
management policy that placed maximun emphasis on expedited train
operation and minimum emphasis on train safety. As modified, the
rule was fdentified as timetable rule 1291-A.1 ir the timetable

B?at was in force at the time of the Chase accident (see appendix
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