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Abstract: About 4:22 p.m., Pacific daylight time, on Friday, September 12, 2008, westbound Southern
California Regional Rail Authority Metrolink train 111, consisting of one locomotive and three passenger cars,
collided head-on with eastbound Union Pacific Railroad (UP) freight train LOF65-12 near Chatsworth,
California. The Metrolink train derailed its locomotive and lead passenger car; the UP train derailed its 2
locomotives and 10 of its 17 cars. The force of the collision caused the locomotive of train 111 to telescope into
the lead passenger coach by about 52 feet. The accident resulted in 25 fatalities, including the engineer of train
111. Emergency response agencies reported transporting 102 injured passengers to local hospitals. Damages
were estimated to be in excess of $12 million.
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safety recommendations, study transportation safety issues, and evaluate the safety effectiveness of government agencies involved in
transportation. The NTSB makes public its actions and decisions through accident reports, safety studies, special investigation reports,
safety recommendations, and statistical reviews.
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Executive Summary

About 4:22 p.m., Pacific daylight time, on Friday, September 12, 2008, westbound
Southern California Regional Rail Authority Metrolink train 111, consisting of one locomotive
and three passenger cars, collided head-on with eastbound Union Pacific Railroad freight train
LOF65-12 near Chatsworth, California. The Metrolink train derailed its locomotive and lead
passenger car; the UP train derailed its 2 locomotives and 10 of its 17 cars. The force of the
collision caused the locomotive of train 111 to telescope into the lead passenger coach by about
52 feet. The accident resulted in 25 fatalities, including the engineer of train 111. Emergency
response agencies reported transporting 102 injured passengers to local hospitals. Damages were
estimated to be in excess of $12 million.

The National Transportation Safety Board determines that the probable cause of the
September 12, 2008, collision of a Metrolink commuter train and a Union Pacific freight train
was the failure of the Metrolink engineer to observe and appropriately respond to the red signal
aspect at Control Point Topanga because he was engaged in prohibited use of a wireless device,
specifically text messaging, that distracted him from his duties. Contributing to the accident was
the lack of a positive train control system that would have stopped the Metrolink train short of
the red signal and thus prevented the collision.

The safety issues identified during this accident investigation are as follows:

e Inadequate capability, because of the privacy offered by a locomotive operating
compartment, for management to monitor crewmember adherence to operating rules
such as those regarding the use of wireless devices or the presence of unauthorized
persons in the operating compartment.

e Lack of a positive train control system on the Metrolink rail system.

As a result of its investigation of this accident, the National Transportation Safety Board
makes recommendations to the Federal Railroad Administration.

National Transportation Safety Board vii
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Factual Information

Accident Synopsis

About 4:22 p.m., Pacific daylight time,* on Friday, September 12, 2008, westbound
Southern California Regional Rail Authority (SCRRA) Metrolink train 111, consisting of one
locomotive and three passenger cars, collided head-on with eastbound Union Pacific Railroad
(UP) freight train LOF65-12 near Chatsworth, California. The Metrolink train derailed its
locomotive and lead passenger car; the UP train derailed its 2 locomotives and 10 of its 17 cars.
The force of the collision caused the locomotive of train 111 to telescope into the lead passenger
coach by about 52 feet. The accident resulted in 25 fatalities, including the engineer of train 111.
Emergency response agencies reported transporting 102 injured passengers to local hospitals.
Damages were estimated to be in excess of $12 million.

Accident Narrative

At 5:54 a.m. on the morning of the accident, the two-member crew (conductor and
engineer) who were aboard Metrolink train 111 at the time of the accident reported for duty at
the Metrolink crew base in Montalvo, California. Once on duty, the crew participated in a job
briefing where they discussed track warrants and bulletins from the various territories over which
they would be operating that day. The crew departed the yard eastbound? about 6:45 a.m. aboard
train 106. The train made 10 station stops before arriving at Los Angeles Union Station at 8:25
a.m. (See figure 1.) At 8:32 a.m. the crewmembers took the train a few miles west to Metrolink’s
central maintenance facility, where they went off duty at 9:26 a.m. The conductor said he then
went upstairs to the “quiet” room provided for employees and that the engineer, as was his usual
practice during the mid-day relief,* drove home.

At 11:30 a.m. the three-member crew (engineer, conductor, and brakeman) of UP freight
train LOF65-12 (hereinafter referred to as the Leesdale Local) reported for duty in Gemco,
California. The Leesdale Local departed Gemco westbound at 12:30 p.m. with orders to service
local industries along the route.

The Metrolink train crew returned to duty at the central maintenance facility at 2:00 p.m.
The conductor said the engineer spoke of having gotten a 2-hour nap during the mid-day break.
The crew participated in a job briefing and was issued new track bulletins. They then traveled to
the yard, boarded the equipment scheduled for train 111—which consisted of one locomotive,

! Unless otherwise noted, all times in this report are Pacific daylight time.

2 Unless otherwise noted, directions referred to in this report are railroad timetable directions, which often differ
from compass direction.

% The Metrolink train crew worked split shifts. They operated trains during the morning and afternoon rush
periods and were off during the middle of the day.

National Transportation Safety Board 1
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two regular passenger cars, and one passenger coach/cab control car’—and departed at 3:03 p.m.
in non-revenue service from the maintenance facility to Union Station, arriving at 3:12:03 p.m.

Sylmar/San Fernando
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S o o
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Figure 1. The accident occurred on Metrolink's Ventura Subdivision, about 33 miles west of Los
Angeles.

Verizon Wireless records of calls and text messages to and from the engineer’s personal
cell phone/wireless device showed that while the engineer was en route from the maintenance
facility to Union Station he received a text message from an individual who will be referred to in
this report as “Person A.”° This was the first of seven text messages Person A transmitted to the
engineer from the time train 111 departed the maintenance facility until the accident.

* The trains operated by the crew on the day of the accident were commuter trains configured in a “push-pull”
arrangement that allows the train to operate in either direction without being turned. In the “pull” mode, the engineer
operates from the locomotive at the head end of the train. In the “push” mode, the locomotive is at the rear of the
train and the engineer occupies the operating compartment of a cab control car (a specially configured passenger
coach) that, in the push mode, is at the head end of the train. At the time of this accident, the train was operating in
the pull mode, and the engineer was in the locomotive at the head end.

® As will be discussed later in this report, the engineer had, earlier in the day, exchanged a number of text
messages with the individual identified as Person A.

National Transportation Safety Board 2
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While train 111 was at Union Station and before it began its westbound trip, the engineer
received the second text message from Person A. The records indicated that the engineer
responded with two text messages to Person A, the first sent at 3:23:59 p.m. and the next at
3:30:49 p.m.° These were the first of six text messages the engineer would transmit to Person A
that afternoon. At 3:21:42 p.m. and again at 3:26:11 p.m., the engineer made two cell phone
calls, each lasting 75 seconds, to two different phone numbers (neither of them belonging to
Person A). These were the only voice calls the engineer made while he was on duty on the
afternoon of the accident.

Meanwhile, the Leesdale Local had completed its westbound work assignments at
Oxnard, California, and, at 3:13 p.m., had begun its eastbound return trip to Gemco, which is
near the Metrolink VVan Nuys station. The Leesdale Local departed Oxnard with two locomotive
units pulling 17 cars. For this return trip, the engineer and the conductor were in the lead
locomotive while the brakeman rode the trailing unit.

Train 111 departed Los Angeles Union Station westbound on schedule at 3:34:54 p.m.’
en route to Moorpark, California. The engineer occupied the locomotive at the head end of the
train, and the conductor was in the last passenger car. The train would be operating on double
main line track until reaching Control Point (CP)® Raymer (located between the Van Nuys and
Northridge stations), where the main line became single track. About 1 minute into the trip, the
engineer received the third text message from Person A.

Train 111’s first two scheduled stops were Glendale and Downtown Burbank. As the
train pulled away from the Downtown Burbank station, at 3:51:08, the Verizon network logged
the transmission of the engineer’s third text message to Person A. The engineer received the
fourth text message from Person A while en route between the Burbank—Bob Hope Airport and
Van Nuys stations, and the fifth while en route between the Van Nuys and Northridge stations.

At this time, eastbound Amtrak train 784 was operating on the single track portion of the
mainline and on the same track as train 111. The Metrolink dispatcher® had aligned switches to
route the Amtrak train onto the adjacent main line track at CP Raymer to allow the two trains to
pass. Because the switch at CP Raymer was aligned for the eastbound Amtrak train’s movement
and against any westbound movement, the signal at the control point showed a red aspect, a stop
indication, for train 111. Metrolink’s operations center radio recordings captured the train 111

® In this report, all times associated with the sending or receiving of calls and text messages are from Verizon
records. In these records, the “sent” and “received” times are based on a GPS time reference and reflect the time the
Verizon Wireless network equipment either receives or delivers a message. Thus, the reported “sent” time of a
message does not necessarily correlate to the time the sender pressed the “send” button on the wireless device.
Because the network must query the receiving device to make sure it is available before transmitting a message, the
“received” time is more likely to reflect the actual time the message arrives on the recipient’s device.

" In this report, all times associated with signal, switch, and locomotive events are based on signal log and
locomotive event recorder data synchronized to a GPS reference time. This synchronization correlates train position,
data recorder, signal, and cell phone send/receive times to a common “master clock” that reflects actual GPS time.

8 A control point is a signal or a siding or crossover switch that is under the control of the dispatcher and that
the dispatcher uses to manage train movements over the territory.

® The dispatcher referred to in this report was responsible for all train movements over the territory extending
from Glendale to Moorpark.

National Transportation Safety Board 3
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engineer calling this signal (“all red Raymer”).'® After servicing the Van Nuys station, train 111
stopped short of the CP Raymer signal at 4:06:54 to wait for the Amtrak train to move to the
other track and for the signal to clear for continued westbound movement. The wait lasted about
3 minutes, during which Verizon records show that the train 111 engineer transmitted the fourth
and fifth of his six text messages to Person A. At the end of the stop, the engineer was recorded
calling “back in green” (clear) at Raymer.

About 2 minutes after train 111 departed CP Raymer, at 4:11 p.m., the eastbound
Leesdale Local entered the single track mainline (the same track as train 111) at CP Davis
traveling at a recorded speed of 46.6 mph. The dispatcher had aligned the switches so that the
eastbound local would enter the 11,300-foot-long controlled siding at CP Topanga, just west of
the Chatsworth station. (See figure 2.) The signal circuitry was designed such that, with this
switch aligned for the siding, the westbound signal at CP Topanga could not display any aspect
other than red (stop indication) for westbound trains entering the block of track'* governed by
that signal. This indication required that train 111 stop short of CP Topanga until the Leesdale
Local was safely in the siding. Once the train was in the siding, the switch would be realigned for
westbound movement on the main line, the signal would be cleared, and train 111 could
proceed.™ Signal data logs showed that the switch at CP Topanga was reversed (aligned for the
siding) at 4:07:37 p.m.

Train 111 arrived at Northridge station at 4:14:10 p.m. and departed 40 seconds later.
Normal travel time between the Northridge and Chatsworth stations is about 6 minutes. The
conductor of train 111 stated that after the train departed Northridge, he began walking through
the train. Dispatching center recordings showed that, after departing Raymer, the train 111
engineer called the next three intermediate signals as “green.” The next signal the train
encountered was the signal at CP Bernson (milepost 446.8), for which Metrolink’s operations
center recorded the train 111 engineer calling a flashing yellow aspect (advance approach).
Under an advance approach signal indication, trains are to “proceed prepared to stop at second
signal.” In this case, the second signal was the signal at CP Topanga, where train 111 was to stop
and wait for the Leesdale Local to clear the main line. The train passed the CP Bernson signal at
4:17:45 p.m. at a recorded speed of 68 mph. Under Metrolink rules, the conductor of a train must
repeat back over the radio any restrictive signal (an indication other than clear) called out by the
engineer. Train 111’s conductor was not recorded repeating back the flashing yellow signal the
engineer called at CP Bernson. The conductor said he did not recall hearing the engineer call this
signal. A few seconds after train 111’s engineer was recorded calling out the flashing yellow
aspect at CP Bernson, the engineer of the Leesdale Local was recorded calling out a “green”
aspect at CP Davis. Signal data logs showed that this signal had cleared at 4:10:59 p.m.

19 Metrolink operating rules require that engineers announce over the radio the aspects or indications of all
wayside signals the train encounters. For an announcement of any signal more restrictive than green (clear), the
conductor must repeat back the announcement over the radio.

LA block is a length of track of defined limits, the movement over which is governed by wayside signal
indications

12 As will be discussed later in this report, the commands by the dispatcher to effect these actions had already
been “stacked,” or entered into the dispatching system at the Metrolink Operations Center.

National Transportation Safety Board 4
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Figure 2. Accident site.

According to signal data logs, the next signal encountered by train 111 after CP Bernson
(intermediate signal 4451, just east [geographically south] of the Chatsworth passenger station
and the last signal before CP Topanga) was displaying a solid yellow approach®® indication.
Train 111 passed signal 4451 at 4:18:41 p.m. Neither the engineer nor the conductor was
recorded calling out this signal indication.

At 4:20 p.m., Verizon Wireless network records logged a text message transmitted by the
UP conductor from his personal cell phone. At 4:20:15 p.m., a yellow-over-yellow approach
diverging™ signal indication displayed at intermediate signal 4426, indicating to the Leesdale
Local’s crew that their train would be entering the siding at CP Topanga.

Train 111 stopped at Chatsworth station (about 1 mile east [geographically south] of CP
Topanga) at 4:19:20 p.m. The stop lasted 57 seconds. The conductor stated that once the train
stopped, he opened the train’s platform side doors and stepped down from the rear car onto the
platform to observe passengers stepping up and down from the train. The conductor stated that
his routine was to step back up to at least the first step of the rear passenger car before making
the final announcement of the train’s impending departure and pressing the buttons to close the
doors. He said the door closing sequence takes about 10 seconds, during which time the
conductor keeps the door open so he can look down the side of the train. In the first of his three
interviews with NTSB investigators, the conductor stated that when he looked forward alongside

13 Under an approach indication, trains are to “proceed prepared to stop at the next signal. Trains exceeding 40
MPH must begin reduction to 40 MPH as soon as head end passes signal.”

% Under an approach diverging indication, a train must “proceed prepared to advance on diverging route at
next signal not exceeding prescribed speed through turnout(s).”

National Transportation Safety Board 5
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the train, he could see a green (clear) signal at CP Topanga. (See figure 3.) In subsequent
interviews, the conductor stated that he had radioed the engineer to “highball 111 on a green
signal.”*> Such an announcement was not recorded on any of the available recording devices. He
stated that he did not hear a response from the engineer.

Figure 3. CP Topanga as viewed from the cab of a locomotive positioned at Chatsworth station.
Upper arrow indicates approximate location of the CP Topanga signal, which is about 5,288 feet
away.

Train 111’s event recorder showed that at 4:20:07 p.m., the engineer moved the throttle
from idle to position 2 and began releasing the train’s air brakes. At 4:20:13 p.m., the throttle
was moved to position 3. The conductor said that after he closed the crew door, he returned to his
desk to update his delay report. He said he had not heard the engineer call any signal since the
“green signals departing Northridge on our way to Chatsworth.” The data recorder indicated that
at 4:20:17 p.m., the brakes were fully released and the train speed was gradually increasing. At
4:20:19 p.m., the throttle was increased to its maximum position of 8, and train speed was 4 mph.

5 As will be discussed later in this report, several other individuals who were on the Chatsworth station
platform stated that as train 111 departed the station, they had seen the CP Topanga signal displaying a green aspect.

National Transportation Safety Board 6
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While departing Chatsworth station, the train remained under the operating authority of
the approach indication it had received at intermediate signal 4451. Under Metrolink rules,
engineers operating under this indication are not to exceed 40 mph while being prepared to stop
at the next signal. Additionally, Metrolink’s delay-in-block rule (Rule 9.9, discussed later in this
report), required engineers, after a station stop,*® to keep train speeds below 40 mph and be
prepared to stop before reaching the next signal, until such time as the next signal can be seen to
display a proceed indication.

At 4:20:20 p.m., the engineer activated the locomotive bell for 42 seconds. At 4:20:51
p.m., he sounded the locomotive horn for 11 seconds for the Devonshire Road grade crossing. At
4:21:03 p.m., Verizon records show that the engineer received the seventh text message from
Person A. At 4:21:23 p.m., the engineer activated the locomotive bell for 19 seconds and also
made a short (1 second) sounding of the locomotive horn. While the bell was on, the engineer
began sounding the horn at 4:21:34 p.m. for the next crossing at Chatsworth Street. At 4:21:35
p.m. the train’s speed was 52 mph. The engineer stopped sounding the horn at 4:21:41 p.m. The
train’s speed had increased to 54 mph. Over the next 5 seconds, the engineer moved the throttle
first to 5, then to 6, back to 5, then to 7, then back to 3 and, finally, to throttle position 4.

At that time, train 111 was about 1,200 feet from the signal at CP Topanga. At 4:21:46
p.m., the engineer initiated a minimum brake pipe pressure reduction that slowed the train. The
train passed the CP Topanga signal at 4:21:56 p.m. traveling 44 mph. At 4:22:00 p.m., the
engineer released the train’s air brakes, and at 4:22:01 p.m., based on the time the transmission
was logged as received by the Verizon network, he sent his sixth text message to person A.

According to recorded data for the power-operated switch at CP Topanga (about 377 feet
west of the westbound Topanga signal), train 111 ran through the switch at 4:22:02 p.m.*" At this
time, the train’s brakes were off and the throttle remained in position 4. A few seconds later, the
defect detector just west of the CP Topanga switch broadcast a “no defects” message indicating
that train 111 had passed the detector.

On the approach to CP Topanga, the eastbound Leesdale Local traversed two tunnels; the
first (tunnel 27) was 924 feet long, and the second (tunnel 28) was 547 feet long. Exiting the
second tunnel, the train entered a 6° right-hand curve. According to the Leesdale Local’s
crewmembers, as their train exited the second tunnel and entered the curve at 40 mph, the
Metrolink train came into view. The Leesdale Local’s crew activated the train’s emergency air
braking system, but the trains collided a few seconds later.

The collision occurred at 4:22:23 p.m., about 22 seconds after the Verizon network
logged receipt of the engineer’s last text message. The point of collision was 634 feet from the
east portal of tunnel 28. The event recorder indicated that the train 111 engineer made no change
in throttle position or brake application during the 21 seconds that elapsed from the time the train
ran through the CP Topanga switch until the collision occurred. Event recorder data indicated

% The delay-in-block rule applied when a train was delayed for any reason, including a station stop, or
whenever train speed had been reduced below 10 mph.

7 The switch had been aligned for the eastbound Leesdale Local to enter the siding. Train 111 had “run
through” the switch from the opposite direction (against this alignment), which damaged the switch components.
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that the Metrolink train was traveling about 43 mph and the Leesdale Local was traveling about
41 mph when the two trains collided head-on. (See figure 4.)

Emergency Response

The first 911 call about the accident was received by Los Angeles (City) Fire Department
Operations Control Dispatch at 4:23 p.m. from a nearby resident. The dispatch was initially
categorized as a “vehic” incident (a physical rescue assignment) but on the basis of numerous
additional calls, the incident was upgraded to a “derail” incident, which doubled the resources
dispatched.

Figure 4. Overview of accident scene looking south.

The dispatch center requested resources from the Ventura County, Los Angeles County,
Culver City, and Beverly Hills fire departments. Los Angeles County Fire Department sent two
urban search and rescue teams and helicopters. Ventura County Fire Department sent advanced
life support rescues and two squads. Beverly Hills Fire Department and Culver City Fire
Department sent rescue squads.

The Los Angeles City Fire Department dispatched the department psychologist, critical
response teams, safety officers, and incident management teams. The critical response teams
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provided family assistance. The incident management teams included fire department officers on
special duty, including a rail liaison officer.

The city fire department’s operations command was opened to coordinate with the
emergency operations center. The general manager of the Emergency Management Division
coordinated with different departments of the city to provide long-term logistics such as lighting,
food, and water.

Command, Organization, and Resources

The first responding companies were initially dispatched to a residential area near the
railroad. The first on-scene captain initially assumed charge of the incident and assigned fire
suppression, extrication, and medical tasks. A battalion chief then assumed command when he
arrived on scene and remained in charge until the arrival of the assistant chief.

The assistant chief initially established a command post in a school parking lot. When a
grassy field adjacent to the command post was selected as a helicopter landing zone, the
command post was moved to a parking lot farther away. During the course of the response, the
assistant chief established a fire suppression group, an extrication group, and a medical group. A
hazardous materials group was established to obtain the train consist and confirm the content of
the freight cars.

A unified command system was established with responding agencies. The Los Angeles
Police Department was in charge of security and perimeter control. Additional responding
agencies were the Los Angeles County Sheriff’s Department, Los Angeles County Fire
Department, Ventura County Fire Department, Metrolink, Union Pacific, California Office of
Emergency Services, the Los Angeles County Coroner, three private ambulance services, and the
Red Cross. Los Angeles city agencies that responded were the Department of Transportation, the
Department of Public Works, and the Unified School District. Metrolink’s chief of safety and
security was in charge of Metrolink’s response to the accident.

A fence separating the railroad property from the adjacent school was opened to provide
access between the trains and the command area. A medical triage area was established next to
this fence line. Because of the number of injured passengers, private ambulances were requested
to supplement the 28 fire department ambulances. Five air ambulances from Los Angeles Fire
Department, the Los Angeles County Fire Department, and the Los Angeles County Sheriff’s
Department responded. A total of 26 air ambulance flights were conducted. The fire
department’s medical director responded to the scene, along with two medical “caches” (trailers
stocked with medical supplies). During the first 8 hours of the response, the fire department
resources included 42 fire companies, 25 ambulances, 8 chief officers, 7 emergency medical
services captains, 3 urban search and rescue teams, 5 helicopters, 2 command post units, and 2
communications support units. In total, 350 firefighters (from all fire departments), 150 sheriff’s
department deputies, and 440 Los Angeles Police Department officers responded. In all, more
than 1,000 emergency personnel participated in the response effort.

National Transportation Safety Board 9



NTSB Railroad Accident Report

Extrication Operations

The earliest responders accessed the accident site from the rear yard of a house in the
adjacent residential area. The first police officers to arrive on the scene used bolt cutters to cut
through the fence and provide access to the accident site.

Leesdale Local. The Leesdale Local had two locomotive units, each with two exits. The
engineer and conductor were in the lead unit; the brakeman occupied the second unit. After the
collision, the second unit remained upright, and the brakeman was able to exit unassisted through
the rear cab door. Because the lead unit came to rest on its left side, the door on the right side of
the cab (behind the engineer’s seat) was too high for the crewmembers to reach. The second
door, through the nose of the unit, was blocked by the Metrolink locomotive.

As a result of the collision, a fire started that was fed by diesel fuel leaking from a fuel
tank that had separated from the Metrolink locomotive. The leaking fuel tank had come to rest
next to the occupied cab of the lead Leesdale Local locomotive. While efforts were underway to
suppress the fire, firefighters heard pounding coming from the lead locomotive cab. They looked
through the cab windows and saw that the two crewmembers were trapped inside. Firefighters
attempted to break the windshield and cut a front window, but neither effort was successful.
They were finally able to cut through the rubber molding around the window and remove it.
Upon removing the window, they found that the cab was filled with smoke.

According to the captain in charge of fire suppression, one of the crewmembers exited
the cab with severe back injuries. The captain helped him to the triage area. The second
crewmember was not able to move and could not exit the cab without assistance. Two
firefighters removed him from the cab and carried him to the triage area.

Metrolink Train 111. As firefighters set to work getting passengers out of the first
passenger coach, which was the most seriously damaged car, additional deputies and officers
from the California Highway Patrol began to arrive on scene. Firefighters working deeper into
the car began handing debris to the deputies and officers, who then removed the debris from the
car. As victims were removed from the wreckage, they were placed on backboards and carried
from the car by a line of deputies and officers. This activity at the first passenger coach
continued for 3 to 4 hours.

Meanwhile, teams were searching the second and third passenger coaches. A police
officer said that when he entered the second passenger coach, he saw that most of the passengers
had exited but that six people were still in the car and that they could not move. Three were on
the first level, and three were on the second level. Firefighters from the Los Angeles County Fire
Department next arrived at the second and third cars and began triaging the passengers. In the
third passenger coach were four or five passengers who received assistance.

Survivors removed from all of the cars were first taken to a patient holding area on the
north side of the train. As the patient numbers increased, they were moved to a patient collection
area farther away from the train. Law enforcement officers helped carry the backboards and
baskets used to move patients to the patient collection area. Chaplains began arriving on scene
and assisted fire department personnel. A temporary morgue was established to the side of the
wreckage.
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Firefighters sent to walk the UP train to check the train’s contents reported that they
found nothing of concern. A UP representative told responders where to find a copy of the train
consist, which the firefighters retrieved from the lead UP locomotive.

Fire department and railroad resources were coordinated through a city fire department
rail liaison officer working with Metrolink personnel. Overnight, Metrolink’s security
coordinator was placed in charge of the railroad’s response. Metrolink had staged heavy
equipment about a half mile away from the accident site. A UP representative also coordinated in
the arrival and staging of heavy equipment and equipment operators.

Battalion chiefs met periodically with representatives of the urban search and rescue
teams and the railroads to plan operations. Rescue efforts continued until about 1:00 a.m. on
September 13, at which time rescue operations transitioned to recovery operations. The
Metrolink locomotive was pulled away from the first passenger car about 8:00 a.m. on
September 13. Recovery operations continued until the final victim was recovered about 2:00
p.m. on September 13.

Injuries

Table 1. Injuries.

Injury Type Train Crews Passengers ggjszrsjne;gé Total
Fatal 1 24 0 25
Serious 3 25 0 28
Minor 1 71 1 73
None 0 0 0 0
Total 5 120 1 126

Title 49 CFR 840.2 defines fatality as the death of a person either at the time an accident occurs or within 24 hours
thereafter. Title 49 CFR 830.2 defines serious injury as “an injury which: (1) requires hospitalization for more than 48
hours, commencing within 7 days from the date the injury was received; (2) results in a fracture of any bone (except
simple fractures of fingers, toes or nose); (3) causes severe hemorrhages, nerve, or tendon damage; (4) involves any
internal organ; or (5) involves second or third-degree burns, or any burn affecting more than 5 percent of the body
surface.”

Damage

The Metrolink train 111 locomotive sustained substantial crush damage in the collision,
with damage estimated as $3.5 million. The first passenger coach behind the locomotive was
destroyed, at a cost of $2.2 million. The remaining two Metrolink passenger coaches were
substantially damaged, with repair costs estimated as $1.5 million.

The UP estimated damages to the locomotives of the Leesdale Local as $1.2 million, with
an additional $2.123 million in damages to cars and $200,000 losses in lading. Cleanup expenses
were estimated as $500,000 for the UP and $670,000 for Metrolink. Damage to the track
structure was estimated as $250,000. Total damages were estimated to be $12.143 million.
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Personnel Information

Metrolink Train 111

The engineer and conductor of Metrolink train 111 at the time of the accident worked a
regularly assigned 5-day week, Monday through Friday, with Saturdays and Sundays off. The
crew had worked together on this assignment since April 15, 2008. The crew was scheduled to
arrive at Moorpark at 4:45 p.m. They would then operate train 118 from Moorpark, departing at
4:57 p.m. and arriving at Union Station at 6:20 p.m. The crew would then operate train 119 from
Union Station to Montalvo, departing at 6:40 p.m. and arriving at Montalvo at 8:35 p.m. They
would go off duty at 9:05 p.m. with an average total time on duty of 10 hours 37 minutes.

Engineer. The engineer of Metrolink train 111, age 47, was hired by Connex Railroad,
LLC,™ (Connex) on June 25, 2005. Between November 1998 and June 2005, he had worked as
an engineer for Amtrak. Connex files disclosed no record of any formal disciplinary action with
regard to the engineer. The engineer’s record did show that he had received five “Letters of
Counseling” (considered informal discipline) in the previous 4 years. In December 2005, he was
counseled about his failure to report for duty on his assigned job. In December 2006, he was
counseled about his failure to report that his conductor was late for a job assignment. In August
2006 and again in December 2006, he was counseled about the number of times he had been
absent from work during the previous 12 months, a number that constituted a violation of the
Connex attendance policy. Two days before the accident, the engineer was counseled about his
responsibility for delaying train 119 on August 19, 2008, at Moorpark station. As will be
discussed in more detail later in this report, the engineer had, on two occasions, received oral
counseling about his cell phone use while on duty.

The engineer’s most recent recertification occurred on July 24, 2007 and was valid until
September 10, 2010. Connex records disclosed that the engineer had successfully completed his
last rules examination on May, 14, 2008. A check of the engineer’s work history revealed his last
missed workday was September 3, 2008, when he used an accrued personal day.

Time sheets provided by Connex showed that the engineer worked the same schedule for
the four days, Monday through Thursday, preceding the day of the accident. Under that schedule,
he went on duty at 5:54 a.m. at Montalvo. He departed on train 106 at 6:44 a.m. and arrived at
Los Angeles Union Station at 8:28 a.m. He was off duty from 9:26 a.m. until returning to work at
2:00 p.m. He departed Union Station westbound on train 111 at 3:35 p.m. and arrived at
Moorpark at 4:45 p.m. He departed Moorpark eastbound at 4:57 p.m. on train 118 and arrived at
Union Station at 6:20 p.m. At 6:40 p.m., he departed Union Station on train 119 and arrived at
Montalvo at 8:35 p.m. He went off duty at 9:05 p.m.

On the day of the accident, as on the previous 4 days, the engineer went on duty at 5:54
a.m. He operated a train from 6:44 a.m. until going off duty at 9:26 a.m. He returned to duty at

18 Connex Railroad, LLC, under contract to the SCRRA, provided the locomotive engineers and conductors for
Metrolink trains, along with the management, administrative, and training services required to support rail
operations.
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2:00 p.m. At 3:35 p.m., he departed on train 111. At the time of the accident, the engineer had
most recently been on duty for the second portion of his workday for about 2 hours 22 minutes.

Conductor. The train 111 conductor, age 57, was hired by Connex on June 25, 2005. He
was previously employed as a conductor by Amtrak beginning in March 1997. According to
Connex records, the conductor had successfully completed his last operational rules tests on May
13, 2008. Connex files disclosed no record of any formal disciplinary action with regard to the
conductor. The conductor received informal discipline in the form of a “Letter of Counseling”
regarding his responsibility for the delay of train 119 on August 19, 2008, at Moorpark station.

The conductor said that he had worked on the Monday and Thursday before the accident
and had been off on Tuesday and Wednesday. On each of his workdays, he awoke at 3:00 a.m.
and left for work at 4:00 a.m. He departed on a train at 6:44 a.m. and worked until 9:26 a.m.,
when he went off duty. He worked the second part of his day from 2:00 p.m. until 9:05 p.m. He
worked this same morning schedule on the day of the accident and was into the second portion of
his workday when the accident occurred. At that time, he had been on duty for the second
portion of his workday for about 2 hours 22 minutes, and awake for about 13 hours 22 minutes.

Union Pacific Leesdale Local

Three crewmembers (engineer, conductor, and brakeman) were on the Leesdale Local at
the time of the accident. This was the regular assignment for the engineer and brakeman; the
conductor was an extra-board™® employee filling in for the regularly assigned conductor.

Engineer. The engineer, age 65, was hired by the UP railroad on April 3, 1969. UP files
disclosed no record of any disciplinary action pertaining to the engineer in the 2 years prior to
the accident. The engineer’s most recent recertification occurred on September 3, 2008. It is
valid until January 31, 2010.

The engineer stated that he arose every day between 6:00 a.m. and 6:30 a.m., departed his
residence for work at 10:30 a.m., and went on duty at 11:30 a.m. He said he usually went off
duty between 6:30 p.m. and 7:00 p.m.?> He added he retired each evening no later than 11:30
p.m. At the time of the accident, he had been awake for approximately 10 hours and on duty for
just under 5 hours.

Conductor. The conductor, age 32, was hired by the UP Railroad on June 22, 1998. UP
files disclosed no record of any disciplinary action with regard to the conductor in the 2 years
prior to the accident.

The conductor said that he awoke about 9:30 a.m. on Monday, September 8. He went on
duty at 11:30 a.m. on the Leesdale Local, worked until about 6:30 p.m., and returned home. He

19 The extra board is a list of qualified employees available to fill in for regularly assigned workers or to work
non-scheduled assignments.

20 According to UP records, with the exception of Tuesday, September 9, when he went off duty at 6:55 p.m.,
the engineer went on duty at 11:30 a.m. and off duty at 6:30 p.m. each day beginning Monday, September 8, through
the day of the accident.
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said he retired for the evening between 11:00 p.m. and 11:30 p.m. He did not work the following
day, Tuesday, September 9, and awoke about 10:00 a.m. He retired for the evening about 11:45
p.m. He did not work the following day, Wednesday, September 10, and arose about 8:45 a.m.
He retired for the evening about 1:00 a.m. the following day, Thursday, September 11. He arose
later that day about noon, again did not work, and retired for the evening about 11:00 p.m. He
awoke the following morning, Friday, September 12 at 9:30 a.m. when he was called for duty.
He reported for duty at 11:30 a.m. to work the Leesdale Local. At the time of the accident, he
had been awake for about 6 hours 42 minutes and on duty for just under 5 hours.

Brakeman. The brakeman, age 64, was hired by the UP on January 2, 1965. UP files
disclosed no record of any disciplinary action with regard to the brakeman in the 2 years prior to
the accident.

The brakeman recalled that on Tuesday, September 9, and Wednesday, September 10, he
arose about 7:00 a.m., reported for work by 11:30 a.m., and went off duty about 7:00 p.m. On
both evenings, he retired by 9:30 p.m. He awoke at 6:00 a.m. on Thursday, September 11,
reported for duty at 11:30 a.m., and went off duty about 7:00 p.m. He retired for the evening
between 9:30 p.m. and 10:00 p.m. He awoke the following morning, Friday, September 12, at
6:00 a.m. and reported for duty at 11:30 a.m. At the time of the accident the brakeman had been
awake for almost 10 hours 30 minutes and on duty for just under 5 hours.

Person A

The individual referred to in this report as Person A is a teenager and a self-described
“rail fan.”** He said he has several friends who were also rail fans (two of whom are referred to
later in this report as “Person B” and “Person C”) and that he met the accident engineer in May
2008 through one of those friends. He said he would occasionally see the engineer at various rail
stations while he was watching trains and that the two would sometimes engage in brief
conversations centered around rail operations or the engineer’s career. The conversations were
brief, he said, “because [the engineer] would usually be driving the train, and he’d come in, you
know, say ‘Hi,” and leave.”

Person A said that he would occasionally send text messages to the engineer while he
was on duty and that the engineer would respond “when he got a chance.” Person A recalled
having spoken to the engineer via cell phone about 12:30 p.m. on the day of the accident. He said
the engineer sounded “happy and cheerful, like | always remembered him to be.” He also
remembered that they exchanged a “few” text messages that morning, “because that was a very
busy shift for him.”

Person A recalled that after 3:35 p.m. on the afternoon of the accident, he received a text
message from the engineer about every 15 minutes. He said he sent the engineer a text message
shortly after 4:00 p.m. and received the last text message response from him at 4:22 p.m. He
recalled the message pertained to an Amtrak train that was running behind schedule.

21 . . Lo . L . o
A rail fan is an individual for whom railroading is a hobby. Rail fans may focus their interest on one or
several aspects of railroading, such as railroad history, locomatives, rolling stock, or overall train operations.
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Person A said he was at home after receiving the text message at 4:22 p.m. and that he
had turned on the news sometime after that time and learned of the accident. He said that when
he heard that the accident had occurred at Chatsworth, he immediately knew it was the
engineer’s train, as it was the only Metrolink train that would have been there at that time.

Train and Mechanical Information

Metrolink Train 111

Metrolink train 111 consisted of one diesel-electric locomotive unit, two passenger coach
cars, and one passenger coach/cab control car. The locomotive was about 58 feet long, and each
of the cars was 85 feet long, for a total train length of 313 feet.

The first two passenger cars of the train were conventional coaches manufactured by
Bombardier Transportation Corporation (Bombardier) and delivered in the 2001-2002 time
frame. The remaining passenger coach was, at the time of the accident, operating as a
conventional passenger coach although it was also a cab control car with an operating
compartment from which the train was run when operating in the “push” mode (locomotive at
the rear). (See figure 5.) The cab control car was manufactured by the Urban Transportation
Development Corporation (UTDC) (now a part of Bombardier) and delivered in December 1992.
Both passenger coaches and the coach/cab control car are referred to as BiLevel coaches.

Figure 5. Bombardier BiLevel passenger coach of the type involved in this accident
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The coach bodies were a semi-monocoque® construction that incorporates a non-linear
structural steel center sill element manufactured from a low-alloy high-tensile steel and an
aluminum alloy superstructure. Structural test reports indicates a delivery requirement that the
carbody structure resist a minimum static end (compressive) load of 800,000 pounds, as applied
on the centerline of draft, without any permanent deformation to any member of the car
structure. Collision posts are provided in the front bulkhead to help prevent carbody
telescoping.? Delivery documentation indicated that static end-load structural testing was
successfully conducted on an exemplar railcar representing each delivery series of cars involved
in this accident. The test results showed that the car structural design has been demonstrated to
satisfy the requirements of the Association of American Railroad’s Manual of Standards and
Practices and of 49 Code of Federal Regulations (CFR) 229.141(a), both of which include a test
requirement that the carbody structure resist a minimum static end (compressive) load of 800,000
pounds.

Although referred to as “bi-level” or “double-deck,” these coaches actually have three
separate levels of passenger seating accommodations. The design incorporates two full decks (an
upper and lower) in the center of the railcar, with an intermediate-level deck situated over the
truck assemblies at each end of the car. All three decks provide passenger seating. The BiLevel
coaches are all configured to the same basic passenger seating arrangement. The only significant
difference between a conventional coach and a cab control car is that the latter is equipped with
an operator’s cab compartment at its leading end. The cab control car can accommodate 142
passengers; the conventional coach seats 143. Both coach designs have a crush load® capacity of
about 360 passengers.

Two stairwells in each coach® provide access between the lower-level deck, the
intermediate level at each opposite end of the railcar, and the upper-level deck. Passengers enter
and exit the coaches through four main pneumatically operated pocket door sets?°on the lower-
level deck of each railcar, with two sets of doors on each side. A vestibule area is provided
between the main side-exit doors at each end of the lower-level deck. An emergency release
handle adjacent to each main side-exit door may be used to release one of the sliding pocket door
panels at each door location. A restroom is at one end of the lower-level deck. A door at each
end bulkhead on the intermediate level provides passage to adjacent railcars.

22 In monocoque construction, the structural load is borne by the vehicle’s external skin rather than by an
internal frame. In semi-monocoque construction, internal bracing is added to supplement the load-bearing capability
of the vehicle skin.

23 Telescoping occurs when a railcar body breaches the end-structure of another carbody and passes into the
structure of that carbody, emulating a “telescoping” action. Telescoping can also occur when a single carbody is
placed under severe compressive axial loading that causes a localized structural failure with consequent partial
overlapping of the carbody sidewall panels.

% The crush load is the maximum number of passengers that can possibly be riding in the railcar (standing and
sitting).

2 The stairwells are located approximately 1/4 of the car length from each end of the car.

%A pocket door is a door that opens by sliding horizontally into a narrow compartment within the wall
adjacent to the doorway.
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Passenger seating accommodations on board the Metrolink BiLevel railcars consist of a
combination of transverse and longitudinal-mounted fixed seat assemblies,” with the seat
assemblies installed on both sides of a longitudinally oriented center aisle passageway on all
three deck levels. Almost all of the transverse mounted fixed seat assemblies in the Metrolink
BiLevel coach railcar fleet are arranged in a “2+2,” paired/side-by-side configuration (also
referred to as a “paired seating sets” arrangement). Many of the paired seating sets are arranged
in an opposing face-to-face layout with the balance of the paired seating sets arranged so that the
paired seating sets are all facing in the same direction.

Each Metrolink BiLevel railcar is equipped with eight workstation tables, four on the
upper level and two at each end of the intermediate level. These tables are fitted between paired
seating sets of opposing passenger seats. The tables are a basic design consisting of a one-piece
tabletop assembly that is cantilevered from the carbody sidewall and supported by a single
pedestal leg. The tabletops are trapezoidal in shape, approximately of a uniform size, and
manufactured of a high-pressure laminate without any form of safety padding.

Inspections and Maintenance. An examination of inspection and maintenance history
records for each of the Metrolink cars and the locomotive unit involved in the accident revealed
that the equipment had received all required inspections and scheduled maintenance.

Postaccident Inspections. Investigators inspected the rear two Metrolink cars at the
accident site and tested the air brake system.?® The air brake system on the cars was charged to
111 pounds per square inch (psi), then a 20-psi reduction was made and a leakage test conducted.
The cars had 2-psi-per-minute brake pipe leakage.? The air pressure reduction caused all the
train tread and disc brakes to apply as designed. All the contact surfaces were smooth and work-
polished.

The brake pipe was recharged (pressurized), and the brake shoes released. An emergency
application (a rapid reduction of brake pipe pressure to 0 psi) was then initiated from the
locomotive unit. The brakes at each location again applied; however, the disc brake at one
location on the cab control car subsequently released. The actuator at that location was found to
be loose and moved more than normal when shaken by hand.

The air brake systems on the Metrolink locomotive unit and first car were damaged in the
accident to the extent that no meaningful test could be performed. The contact surfaces of both
were inspected and found to be smooth and work-polished. The front truck on the locomotive
unit had thermal cracking at several sites around the circumference of the wheels.

21 A fixed seat is a passenger seat that is permanently configured in a given location such that it cannot
otherwise be readily reconfigured (by operational or maintenance personnel) to face any other direction.

28 Train brakes are activated using air pressure maintained in the “brake pipe,” a continuous pipe extending
from the locomotives to the last car in a train when all cars and their air hoses are coupled. (The term “brake pipe” is
also used when referring to a single car.) A reduction in brake pipe pressure causes the brake shoes on each car to
apply, with the degree of application proportional to the amount of the pressure reduction. When the reduction is
stopped and brake pipe pressure increases, the brakes release.

%9 Federal Railroad Administration regulations (49 Code of Federal Regulations 238.313) allow up to 5-psi-per-
minute leakage so long as such leakage does not affect service performance.
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Event Recorders. The Metrolink locomotive unit was equipped with an event recorder
that sustained significant thermal and crush damage in the accident. The damaged recorder was
recovered and sent to the NTSB’s Vehicle Recorders Laboratory in Washington, D.C., where
investigators removed its memory module. On September 18, 2008, an NTSB investigator took
the module to the recorder’s manufacturer, Bach-Simpson, where the recorded data were
successfully downloaded. The Metrolink cab control car (the last car of the train in this accident)
also had an event recorder. This recorder was undamaged in the accident, and investigators
downloaded its data on scene.

Leesdale Local

The UP Leesdale Local consisted of two diesel-electric locomotive units and 17 cars (7
loads and 10 empties). The train, including the locomotive units, weighed 1,523 tons and was
1,164 feet long.

Postaccident Inspections. The rear seven cars from the Leesdale Local were inspected at
Moorpark, California, on Sunday, September 14, 2008. The air brake system on the cars was
charged to 90 pounds per square inch, gauge, (psig), then a 20-psi reduction was made and a
leakage test conducted. The cars had 1/2-psi-per-minute brake pipe leakage, which was within
Federal allowable limits. When the brake pipe pressure was reduced, the brakes applied at each
location, as expected. When the brake system was recharged, all the brake shoes released
normally except for those at one location where a new wheel was evident.

Event Recorders. The Leesdale Local had event recorders on both locomotive units.
Data from the event recorder on the second unit was downloaded at the scene. Data from the
recorder on the lead unit could not be downloaded on scene;*® therefore the recorder was sent to
the NTSB’s Vehicle Recorders Laboratory in Washington, D.C. On September 28, 2008, with
the assistance of the locomotive’s manufacturer, data from the lead unit event recorder were
successfully downloaded.

Video Recorders. The Leesdale Local locomotives were also equipped with
Wabtec/March Networks VideoTrax digital video recording device. These devices record audio,
video, and some parametric data. The video cameras were mounted to provide a forward-facing
view through the locomotive window. Black-and-white 720 x 480-pixel images are stored at a
rate of 15 per second. A microphone captures sound from outside the locomotive cab. GPS
time/date, position, and speed are captured along with horn and pneumatic control switch status
(on or off). The recorders can store approximately 80 hours of video/audio/data on a 60 Gh
removable hard disk. The video cameras on both locomotive units were sent to the UP playback
station in Omaha, Nebraska, where an NTSB investigator coordinated retrieval of the
information.

%0 | ocomotive event recorder data are typically downloaded while the recorder is installed in the locomotive
and the unit is running. Damage to the lead unit of the Leesdale Local prevented this method of data retrieval.
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Wreckage

Because of the urgent need to conduct rescue operations for passengers of the Metrolink
train, the accident site was significantly disturbed before NTSB investigators arrived on the
scene. During the rescue and recovery efforts, some of the derailed railroad equipment was
moved a short distance from where it initially came to rest and was available for examination.
Investigators used map graphics (based on aerial photographs) as well as aerial and ground-based
photographs to document the condition and location of this equipment before it was relocated.
For the railroad equipment that had not been disturbed or relocated, investigators were able to
examine and record observations of the physical aspects of the accident scene. The information
in the remainder of this section is based on this combination of documentation and direct
examination.

Metrolink Train 111

The three Metrolink passenger coaches remained where they initially came to rest,
although certain components of the lead passenger coach had been disturbed during the efforts to
extricate passengers. For example, much of the carbody side and roof panels and many of the
interior components (seats, floor, partitions, hand-hold stanchion posts) had been placed
temporarily in a debris pile immediately adjacent to where the railcar initially came to rest.

The other derailed railroad equipment, which included the Metrolink locomotive and
almost all of the UP equipment, had been moved but remained available for subsequent post-
recovery examination.

Locomotive. The Metrolink locomotive, which had been operating in a cab-forward
orientation, came to rest on its right side (relative to its normal direction of travel) with the
locomotive carbody longitudinally oriented roughly parallel to the track centerline. Obvious
severe collision impact damage was evident on the front end, both side panel areas, the
operator’s cab, and aft end of the locomotive. The locomotive’s front end was firmly wedged
against the front end of the lead UP locomotive, and its aft end penetrated the leading bulkhead
panel of the passenger coach to which it was coupled. The rear portion of the locomotive came to
rest within the confines of the occupant compartment of that first passenger car. In this position,
the locomotive carbody occupied approximately 52 feet, or approximately the forward two-
thirds, of the passenger coach. (See figure 6.)
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Figure 6. The force of the collision drove the Metrolink locomotive about 52 feet into the
passenger space of the first coach behind the locomotive.

The operator’s cab, which had been occupied solely by the train engineer, sustained a
complete loss of survivable space. Post-recovery measurements of the locomotive indicated that
the front and rear ends of the unit had been compressively displaced by about 15 feet and about 1
foot, respectively. The locomotive had thus, as a result of the collision, compressed from its
original 58-foot length to a length of about 42 feet.

The fuel tank separated from the locomotive and was found resting on the track ballast a
short distance to the right side of the track, approximately adjacent to where the front of the
locomotive came to rest. The tank was breached and lost some of its contents of diesel fuel,
which burned in a fire.

The lead power-truck assembly had separated from the locomotive and was found resting
upright, close to the centerline of the track approximately adjacent to the mid-point of where the
lead UP locomotive had come to rest. The aft power-truck assembly remained attached to the
locomotive.

First Passenger Coach. The first passenger coach aft of the locomotive sustained severe
structural damage that compromised its occupant survivable space. According to the on-scene
emergency responders and representatives of the Los Angeles County coroner department, of the
24 passengers that were fatally injured in the accident, 22 were in this coach at the time of the
collision. One fatally injured passenger was determined to have been in the second passenger
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coach, and the location of the other fatally injured passenger at the time of the collision could not
be determined. The car showed no evidence of fire damage.

As a result of the collision, the passenger coach derailed and came to rest at the
immediate right side of the track leaning severely toward its right side. Because of the
penetration of the aft end of the locomotive through the leading bulkhead panel, the forward one-
quarter of the coach (encompassing the intermediate-level passenger compartment, which is
above the lead-end truck) separated at the center sill and telescoped into the carbody, along with
the lead truck, which remained attached to this section of the car. The telescoping action purged
the entire interior carbody content in the forward two-thirds of the car such that only the outer
sidewalls, which had bulged and peeled outward, and roof structure of the carbody shell
remained. Within this area, the leading-end intermediate-, the lower-, and the upper-level
passenger compartments sustained a complete loss of occupant survivable space. The aft
intermediate-level passenger compartment (located above the aft-end truck), including the spaces
of the aft stairwells, were generally undamaged.

The aft truck assembly had separated from the car and was found resting upright on the
track ballast immediately adjacent to its normal location on the car frame.

The coupler shank at the aft end of the car was fractured and bent downward. The coupler
head had separated from the shank, which caused this car to separate from the second passenger
coach. The separation distance between the two cars was about 32 feet.

Second Passenger Coach. The second passenger coach from the locomotive did not
sustain severe structural damage in the accident, nor was its occupant survival space significantly
compromised. Only one of the fatally injured passengers was identified as having been
occupying this car at the time of the collision.

Investigators were able to examine this car before it was moved from its original
postaccident position. The car did not derail and came to rest in its normal orientation on the
track. The car showed some interior damage and several ripples along the exterior carbody, but it
exhibited no obvious exterior or interior catastrophic collision impact damage. The interior
damage consisted primarily of fractured seatbacks, dislodged seats, bent and separated stanchion
(vertical handhold) posts, dislodged or separated slider door and utility compartment panels,
dislodged or separated work-station tables, and dislodged or separated ceiling panels. The car
showed no evidence of fire damage.

A number of emergency windows had been removed by emergency responders. The
coupler shank at the leading end was fractured and bent upward, and the coupler head still
engaged the aft coupler head of the first passenger coach. At its aft end, the car remained coupled
to the third passenger coach.

Third Passenger Coach. The third passenger coach, although equipped as a cab control
car, was operating as a conventional coach at the time of the accident. Investigators were able to
examine this car before it was moved from its original postaccident position. The car did not
sustain severe structural damage during the collision, nor was its occupant survival space
significantly compromised. The car showed no evidence of fire damage.
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The car, which had been operating B-end forward, did not derail and came to rest in its
normal orientation on the track. The car showed no evidence of exterior or interior catastrophic
collision impact damage. The interior damage was similar to that exhibited by the second
passenger coach, including emergency windows that had been removed during the response.

UP Leesdale Local

Lead Locomotive. Damage to the lead locomotive of the UP train consisted primarily of
extensive frontal damage and some fire damage. No loss of occupant survival space in the
locomotive cab occurred.

Trailing Locomotive. The trailing locomotive had been disturbed from its immediate
postaccident condition and relocated. As a result, no detailed assessment could be made of the
damage the unit sustained during the collision. According to UP officials who were on the scene
immediately after the accident, damage to the unit consisted primarily of substantial distortion to
the roof of the operator’s cab. A segment of the roof panel had apparently been struck by a
derailed freight car during the collision.

Topanga Switch

Investigators examined the power switch machine at CP Topanga and found the switch
points split in mid-stroke, indicating that the switch had been run through in the trailing
position.®* (See figure 7.) Additional visual inspection revealed that the throw-rod, basket rod,
and switch machine internal throw-rod were bent and damaged. Because of the nature and extent
of the damage, Metrolink signal personnel had to replace the switch machine.

Meteorological Information

The Van Nuys surface weather station, about 6.2 miles east of Chatsworth, reported
weather conditions at 3:51 p.m. on September 12, 2008, as follows: daylight, clear skies, haze,
calm winds, and a temperature of 73° F with visibility of 4 miles.

Track Information

The main track preceding CP Topanga generally consists of 136-pound continuous
welded rail.* The rail is seated in 16 by 7 3/4-inch double shoulder tie plates that lie between the

31 switch points are the movable, tapered rail sections that are moved either against or away from the stationary
(stock) rail to allow a train to continue straight through the switch or to be diverted by the switch onto another track.
Trains approaching the switch from the side with the tapered switch points are said to be making a “facing point”
movement. Trains approaching from the opposite direction are making a “trailing point” movement.

%2 Continuous welded rail (CWR) consists of rail sections that have been welded together in lengths greater
than 400 feet.
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bottom surface of the rail and the top surface of timber crossties. The rail is fastened through the
tie plates to standard timber crossties with four lag screws, two on the gauge side (between the
rails) and two on the field side (outside the rails). A 6° curve begins just west of the Topanga
switch. Beginning at this point, the crosstie type changes from wood to concrete.

Figure 7. CP Topanga switch looking east, in the direction the Leesdale Local was traveling.
Circles highlight damage to switch points and components consistent with the switch having
been run through in a trailing point movement by the Metrolink train traveling in the opposite
direction.

In the wooden crosstie section, the ties are predominantly box anchored (four rail anchors
per crosstie, two rail anchors applied to each rail, a rail anchor on each side of a crosstie) with
rail anchors applied to every crosstie. The rail in the concrete tie sections is anchored on every tie
with two elastic fasteners. Both areas of track are supported by a mixture of semi-angular granite
ballast that fills the crosstie cribs. The depth of the ballast was estimated at 20 to 22 inches. The
ballast shoulders measured 20 inches wide on tangent (straight track) and 24 inches wide in the
curve. Investigators did not observe any fouled ballast conditions.

The Topanga switch itself is constructed of continuous welded rail, with the switch point
area completely welded (without rail joints). The switch uses Samson switch points and stock
rails that are beveled for a protected fit of the switch point against the stock rail.
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Leading up to CP Topanga westbound, the maximum authorized speed is 70 mph for
passenger trains, which requires that the track be maintained to Federal Railroad Administration
(FRA) class 4 standards. Between CP Topanga and tunnel 28, a permanent speed restriction of
40 mph is in effect because of the 6° curvature in the track. Because of the lower maximum
speed, this track is maintained to FRA class 3 standards.

Signal Information

General

Control points on the Ventura Subdivision between CP Davis and CP Bernson are
equipped with Vital Harmon Logic Controller processors, and intermediate signals are equipped
with Electro-Code 4 processors, both of which are provided by General Electric Transportation
Services.

The Metrolink centralized traffic control system between CP Davis and CP Bernson uses
Safetran V-20 Colorlight signals and GRS Sentinel signals. The system uses US&S M-23A low-
voltage power-operated switch machines. Signal track circuits are controlled by Electro Code 4
electronic coded track circuits between control points and d.c. track circuits within control point
sections. Signals are arranged for movement in either direction.

Until the dispatcher has selected and cleared a route for a train, or trains, the signals at
either side of a control point are set to display a red aspect. Once the dispatcher has requested a
route that is not precluded by existing train traffic, the signals governing that route change to
display the appropriate aspects.

The Metrolink Operations Center uses the Digicon computerized dispatching system to
align routes for train movements. To facilitate traffic flow, dispatchers will often plan a sequence
of train movements in advance and then “stack” requests for those routes in the Digicon system.
The Digicon system will place those stacked requests in a queue and carry them out, in the order
in which they were entered, as train movements allow. For example, on the day of the accident,
the dispatcher selected the first route, which called for the eastbound Leesdale Local to proceed
from CP Davis along the main track and through the siding at CP Topanga. Before this move
could be completed, the dispatcher requested a second routing, which would allow train 111 to
proceed westbound on the main track through the switch at CP Topanga. Because the first route
the dispatcher had selected (for the Leesdale Local) took precedence, the request regarding train
111 was placed in the queue within the Digicon system. The Digicon system was designed to
carry out this request—which involved realigning the Topanga switch for the main line and
displaying a clear indication on the westbound Topanga signal—only after the Leesdale Local
was in the siding and clear of the main track. Until then, the design of the Digicon system
prevented it from transmitting the dispatcher’s route commands for train 111 to the appropriate
Harmon Vital Logic Controllers in the field. The logic circuits within the controllers are also
designed not to allow conflicting or opposing routes. That is, once the switches are set for an
eastbound train to move into the siding, the system will not (because of the interrupted electrical
circuit caused by the movement of the switch) allow the westbound signal at CP Topanga to
show any aspect other than red.
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Some of the signals on the Ventura Subdivision, including the signals at CP Topanga, are
“approach lit,” meaning that they will display a signal aspect only when a train enters the
segment of track governed by that signal. At other times, the signals are in the “conservation”
mode and remain dark as a way of reducing maintenance and extending the life of the signal
lamps. Thus, even though the signal circuitry of the westbound CP Topanga signal called for a
stop indication at the time of the accident, the red aspect of the signal did not actually illuminate
until train 111 passed intermediate signal 4451, just east of the Chatsworth station, at 4:18:41
p.m.

Review of Recorded Signal Data

Downloaded data from Digicon event logs at the Metrolink dispatching center and signal
event recorders in the field indicate that, at the time of the accident, the westbound signal at CP
Topanga was displaying a red aspect (stop indication) and the dispatcher’s stacked request to
clear this signal was waiting in the queue in the Digicon dispatching system.

The data logs for each signal reflect the aspect being displayed at any given time by a
notation in the log indicating which (if any) repeater relays for the various aspects are energized.
Because the current to energize the relay coil must pass through the lamp (light bulb) of the
aspect, the relay can only be energized (which moves the relay armature to the “up” position) if
the lamp for that aspect is intact and that current is flowing through it. If the lamp is not
energized, or if the bulb is burned out, the armature of the repeater relay for that aspect will be in
the “down” position. Signal event recorder logs for the westbound Topanga signal showed that
as train 111 approached the westbound Topanga signal, the armature of the repeater relay for the
red aspect was in the “up” position, indicating that the aspect was energized; the relays for the
yellow and green aspects were down and therefore not energized.

Operations Information

General

The SCRRA is the joint powers authority that oversees the Southern California commuter
rail service known as Metrolink. The system comprises 7 rail routes, 56 stations, and 512 total
route miles of track in six counties. Metrolink owns 37 locomotives and 135 commuter coaches
and leases additional coaches. The system transports about 45,000 passengers each day.

The accident occurred at milepost 444.12% on Metrolink’s Ventura Subdivision, about 33
miles west of Los Angeles. Timetable direction is east-west. This part of the subdivision features
a single main track. All train movements are governed by wayside signal indications of a traffic
control system administered from Metrolink’s operations center in Pomona, California. A
dispatcher at the operations center directly controls switches and signals at control points. (See

33, .
Milepost numbers decrease from east to west.
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figure 8.) Between control points, intermediate signals automatically display the signal
indications appropriate for the existing track and traffic conditions.

Trains operate in both directions on the single track main line, with the subdivision
averaging 6 freight trains, 18 Metrolink trains, and 12 Amtrak trains daily. Maximum speeds are
60 mph for freight trains and 79 mph for passenger trains. Because of the curvature of the track
in the area of the accident, maximum allowable speed (between mileposts 442.6 and 444.5) is 40
mph.

Figure 8. Westbound signal at CP Topanga displaying a red aspect (indicating stop.)

Transportation services and operating crews are provided by transportation contractor
Connex.* On June 25, 2005, Connex entered into a 5-year contract with SCRRA to provide
Metrolink with operating crews, management personnel, and training support. These services had
previously been provided by Amtrak.

%% Connex Railroad, LLC, is a unit of Veolia Transportation, Inc., which entered the U.S. transportation market
in 2001.
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Operating Rules and Efficiency Testing

Train operations on the Metrolink system are governed by the General Code of
Operating Rules, 5th edition, effective April 13, 2005, and by timetable and special instructions,
supplemented by Metrolink’s Manual of Instructions effective 12:01 a.m. on September 1, 2007.

Each railroad, under Title 49 CFR Part 217, “Railroad Operating Rules,” must carry out a
program of operational tests and inspections (efficiency tests) of operating crewmembers. The
Metrolink efficiency testing program, administered by Connex, became effective on June 26,
2005. The program was revised on July 1, 2008.

Under the program, tests were to be spread out and not confined to specific times and
days of the month. The tests were to include Metrolink and foreign line crews operating over
SCRRA property. At least half of the tests were to be on operating rules and special instructions.
Testing methods included visual observation, monitoring of live and previously recorded radio
and telephone transmissions, scrutiny of locomotive event recorder data, and use of radar or
other approved wayside speed monitoring devices.

Medical and Toxicological Information

A review of the Metrolink engineer’s railroad medical records showed that he had been
diagnosed with type 2 diabetes and was being treated with multiple medications, including less-
than-maximum doses of metformin, glipizide, and pioglitazone. The engineer also had high
blood pressure, which records showed was being effectively controlled by use of the prescription
medication benazepril. The engineer had been diagnosed HIV (Human Immunodeficiency Virus)
positive about 2 years before the accident. He was being treated with anti-retroviral medications,
which he was noted to be tolerating “very well with no side effects.” These HIV diagnosis and
retroviral medications had not been reported to the railroad medical department. Laboratory
evaluation dated September 3, 2008 noted that the virus was not detected in the engineer’s blood.

On July 6, 2007, an “Authorization to Work with Medication(s) and Without Work
Restrictions” completed by the engineer’s endocrinologist noted that the engineer was “fit for
duty and can complete all duties of the position.” The HIV diagnosis and antiretroviral
medications were not noted on this form.

One month before the accident, the engineer’s weight was recorded as 254 pounds. His
height was recorded as 6 feet during a company physical examination in 2005. In December
2004, records of a physician visit noted that the engineer “may have sleep apnea, but he has no
way of knowing. He thinks he does snore a lot ....” The autopsy report on the engineer noted that
his heart weighed 430 grams and that “All chambers are dilated.”

Pursuant to 49 Code of Federal Regulations (CFR) 219, Subpart C, “Post-Accident
Toxicological Testing,” toxicological specimens were obtained from the engineer and conductor
of the Metrolink train and from the engineer, conductor, and brakeman of the Leesdale Local.
The specimens were screened for cannabinoids, cocaine, opiates, amphetamines,
methamphetamines, phencyclidine, barbiturates, benzodiazepines, and ethyl alcohol. Tests
results for the Metrolink engineer and conductor and the Leesdale Local engineer and brakeman
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were negative for alcohol and the aforementioned drugs. The Leesdale Local conductor tested
positive for cannabinoids (marijuana) in both blood and urine and negative for alcohol.®® Test
documentation indicated that the conductor’s blood and urine specimens had been taken at 1:30
a.m. on September 13, 2008, the morning after the accident.

Remaining portions of the specimens obtained from the Metrolink engineer and
conductor were sent to the Civil Aerospace Medical Institute (CAMI) in Oklahoma City,
Oklahoma, for independent and broader toxicological analyses. In those tests, the Metrolink
engineer tested positive for benazepril®® and pioglitazone®” in the blood and urine. The Metrolink
conductor tested positive for fluoxetine® and norfluoxetine® in the blood and urine and for
morphine (which had been administered during postaccident medical treatment) in the urine. The
conductor’s most recent physical examination had taken place in January 2006. At that time, the
conductor had reported using fluoxetine, and his medical examination report had been reviewed
and approved by the appropriate Connex authorities.

Asked about his positive test results, the Leesdale Local conductor stated that he had
smoked marijuana “three times at most” in July and August 2008, saying that those occasions
were his first use ever. He said he had not used marijuana on the day of, or several days before,
the accident.

Metrolink Engineer’s Use of a Wireless Device

Based on Verizon Wireless records, at the time of the accident, the Metrolink train
engineer was in possession of an LG Model VVX10000 “Voyager” wireless device (figure 9).
Among its features, the device is capable of browsing the Web, sending and receiving e-mail and
text messages, downloading and playing music and video files, and capturing still images or
video.

As part of this investigation, the NTSB obtained Verizon Wireless records for the
Metrolink engineer’s account covering the day of the accident as well as the previous 28 days.
These records included the time and date of incoming and outgoing telephone calls as well as the
time and date of any text messages sent or received, picture/video messages sent or received, and
use of the device’s Web browser.

The records indicate that between 6:05 a.m. and 4:22 p.m. on the day of the accident, the
engineer sent or received a total of 95 text messages. During the time he was responsible for

% Results indicated the blood specimen contained 13.7 nanograms per milliliter (ng/ml) of carboxy-THC (the
metabolite of the active ingredient of marijuana), tetrahydrocannabinol (THC), and 1.1 ng/ml of THC. The urine
specimen contained 117 ng/ml of carboxy-THC.

% Benazepril is a prescription medication used to treat high blood pressure.
3 Pioglitazone is a prescription medication used to treat type 2 diabetes.

% Fluoxetine (trade name Prozac) is a prescription medication used to treat depression, obsessive-compulsive
disorder, some eating disorders, and panic attacks.

%9 Norfluoxetine is a metabolite of fluoxetine.
40 Investigators were not able to locate the engineer’s wireless device after the accident.
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operation of a train (morning and afternoon shifts), the engineer sent 21 text messages, received
21 text messages, and made four outgoing telephone calls. The records show no picture message
activity on the day of the accident, and Verizon representatives told investigators that their
records showed no Web activity or use of “data services” by the engineer’s wireless device on
the day of the accident.*

Figure 9. LG wireless device Model VX10000 similar to the device used by the Metrolink
engineer on the day of the accident. (Internet photograph)

The engineer began his morning shift on the day of the accident by moving train 106 out
of the Montalvo station storage yard at 6:25 a.m. He operated the train in revenue service from
6:44 a.m. until arriving at Los Angeles Union Station at 8:25 a.m. He then operated in non-
revenue service from Union Station to the central maintenance facility, arriving at 8:53 a.m.
During these times, he sent 15 text messages, received 15 text messages, and made two phone
calls (one lasting for 2 minutes 29 seconds, the other for 8 seconds). On the afternoon of the
accident, as previously noted, the engineer sent six text messages and received seven during the
time he was responsible for operating a train.

Pattern of Wireless Device Use

Investigators acquired the engineer’s daily time tickets for the week before the accident
and compared them with his cell phone records to determine whether the messaging activity on

41 . .-
Because the device was not recovered, the contents of its internal memory could not be accessed.
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the day of the accident was out of the ordinary for this individual. The results of that comparison
are shown in figure 10.%

Records covering the 28 days before the accident showed 5 days with no text messaging
and 4 days with more than 100 text messages sent or received in a 24-hour period. Activity on
the remaining 19 days averaged about 40 messages per day.

The records also reflected the engineer’s use of a wireless device to make voice calls
while on duty. Figure 11 shows the telephone calls the engineer made or received (except for any
that may have gone to voice mail) on the day of the accident and the preceding 7 days.

The General Code of Operating Rules*® addresses the use of wireless or other electronic
devices by train crewmembers as follows:

Rule 1.10 Games, Reading, or Electronic Devices

Unless permitted by the railroad, employees on duty must not:
e Play games.
e Read magazines, newspapers, or other literature not related to their duties.
e Use electronic devices not related to their duties.

Metrolink Timetable No. 5 Additions and revisions to General Code of Operating Rules
dated July 8, 2008, adds to Rule 1.10:

[Unless permitted by the railroad, employees on duty must not:]

e Use cellular telephones when operating the controls of moving equipment
except in emergencies.

Connex Metrolink Notice No. 17.08, on July 8, 2008, added the following to the previous
version of the notice:

Electronic Devices:

The inappropriate use of electronic devices by employees on duty has been shown
to be a contributing factor in personal injuries and rule violations. While you are
working you are obligated to be completely focused on your job and the safe
transportation of passengers. As a result, under most circumstances employees are
prohibited from having personal electronic devices turned on and/or in their
immediate vicinity while working.

*2 The times of train operation shown on the graph were taken from the engineer’s time tickets, but these times
may differ somewhat from the actual times that the engineer was responsible for operating a train.

* These rules apply equally to all railroads operating over SCRRA tracks.
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Here are some examples of when company or personal cellular phones must not
be used:

e While on the ground lining switches, meeting trains, standing next to main
tracks or when performing other duties that require your undivided
attention to safety and rules compliance

e While in the control compartment of a moving train
e To conduct non-railroad business while on or near trains

e Here are some examples of when company or personal cellular phones
may be used:

e While in a layover facility

e When communicating railroad business on a stopped train such as
troubleshooting mechanical problems or reporting information relating to
an incident as the incident commander

e When in a crew transportation van

e Conductors reporting information to dispatchers relating to delays, etc., as
long as the Conductor is not in the control compartment of a moving train

e Remember, when the train is moving or you are on the ground performing
railroad business your personal electronic devices must be turned off and
must not be within your reach-for example on the control stand or on your
person. Personal electronic devices may be carried in your grip[*] if they
are turned off. Conductors must have their company cellular phones “on”
at all times while on duty.

Metrolink conductors (who have overall responsibility for the train except for its
mechanical aspects and train handling) are issued a company cell phone to facilitate their
communication with dispatchers. Train 111’s conductor told investigators that he was allowed to
use the cell phone for company business when actually on board the train. On the day of the
accident, he used his company-provided cell phone to report the collision.

The Metrolink conductor said that about a month before the accident, in early August
2008, he observed the accident engineer using his cell phone while he (the engineer) was in the
control compartment of a train preparing to leave the Moorpark station. He said he spoke to the
engineer about it and the engineer, responding that he had been conducting union business,
acknowledged that he needed to put the device away. The conductor said he later brought the
incident to the attention of a supervisor but that he never heard back from the supervisor about

44 Grip refers to the bag of personal belongings most crewmembers carry to and from work assignments.
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any action that had been taken with regard to the inappropriate cell phone use. He also said he
believed this to be an isolated event.
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Figure 10. Text messages sent and received by the Metrolink engineer on the day of the
accident and on the previous 7 days. (The engineer did not work Saturday or Sunday.)

At the March 3 and 4, 2009, public hearing on this accident held at NTSB headquarters in
Washington, D.C., the Metrolink (Connex) manager of safety and operating practices recalled
that he was the one to whom the conductor had reported the engineer’s cell phone use. He said
he immediately followed up with the engineer, briefing him not only on General Code Rule 1.10,
but also on Connex’s cell phone policy:

During my conversation with him, | asked him where his phone was. He said it
was stored away in his grip, that it was off. We talked about the cell phone policy.
Confident that he understood the policy..., | did a couple observations within the
next 2 weeks, and that was the last of any conversations or observations with the
engineer [with regard to use of wireless devices].
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Figure 11. Telephone calls sent and received by Metrolink engineer on day of accident and on
previous 7 days.

Also at the public hearing, the safety and operating practices manager stated that on one
other occasion he had taken exception to the accident engineer’s use of a wireless device while
on duty. He said the incident occurred on September 7, 2006, shortly after the policy regarding
use of electronic devices by train crews had gone into effect. Several Metrolink, UP, and Amtrak
officers performed a joint “blitz” test in the Glendale and Burbank area to identify any possible
problems regarding the use of electronic devices and to remind employees of the policy. The
tests involved riding trains, stopping and boarding trains, and interviewing employees.

The manager stated that he boarded the engineer’s train at Burbank and arranged to have
another manager call the engineer’s cell phone.*> The phone, which was in the engineer’s
briefcase, began ringing while the manager and engineer were conducting a job briefing in the
train’s operating compartment. The manager said he told the engineer that he was in violation of
the policy and that the violation would be entered into the company’s efficiency test reporting

45 According to testimony at the public hearing on this accident, Connex used this method of detecting
prohibited use of a wireless device until the issuance of Federal Emergency Order 26 (discussed later in this report)
on October 7, 2008.
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system. He said the engineer told him that he was aware of the policy but that he had forgotten to
turn the device off when he had stowed it that morning.

Connex provided the NTSB with results of crewmember efficiency tests conducted since
June 25, 2005, that related to Rule 1.10. Of the 14 recorded observations, 10 resulted in citations
for noncompliance with the rule. Three observations involved a crewmember having a personal
cell phone turned on while operating the train. One of those was the aforementioned observation
involving the engineer in this accident.

The manager stated that, after the Chatsworth accident, Metrolink management had
become “very aggressive with inspecting for cell phones,” which included stopping and boarding
trains en route between stations rather than at station stops and closely inspecting trains and
crews. Asked if it was difficult to monitor use of a wireless device by an engineer alone in a
locked locomotive, he stated:

Oh, that's very difficult. ...[A]s the train went by, you’d almost have to see a cell
phone up to their ear. You’d have to board the train undetected. We do board the
train en route from [a] station, but it is very difficult to get on a train. I’ll get on
the train, I'll have to unlock the door. Usually, the engineer will see you coming.
It’s extremely difficult to oversee.

Content of Text Messages

Verizon records for the 7 days prior to the day of the accident included the content of
most of the text messages sent and received by the Metrolink engineer. Most of the text
messages during the engineer’s morning trip on the day of the accident appear to be to and from
a coworker discussing some type of company correspondence. Six messages were to or from
Person A. All of the messages during the afternoon (accident) trip were to or from Person A.
These messages appear to be primarily discussing train schedules, how far behind schedule
certain trains are, and where different trains may or may not “meet” (pass one another) along the
track.

A review of the content of all of the engineer’s text messages over the previous 7 days
(including those during and outside the times the engineer was responsible for operating a train)
indicated that the engineer and Person A had been coordinating to allow Person A to operate
train 111 on the evening of the accident, starting at about 7:45 p.m. The intent was for Person A
to board the train at Moorpark and to operate it from Moorpark to Montalvo. A portion of one
exchange on September 8, 2008, (the Monday before the Friday accident) reads:

[Engineer to Person A ]: yea....but I’'m REALLY looking forward to getting you in the
cab and showing you how to run a locomotive.

[Person A to Engineer]: Omg dude me too. Running a locomotive. Having all of that in
the palms of my hands. Its a great feeling. And ill do it so
good from all my practice on the simulator.

[Engineer to person A]: 1I’'m gonna do all the radio talkin’...ur gonna run the locomotive
& I’m gonna tell u how to do it.
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Additionally, Person A and the engineer had arranged for a “ride-along” on the evening
of Tuesday, September 9. Person A and Person B were to board the engineer’s train at
Chatsworth and ride it to Union Station, which they apparently did. The text messages
concerning this “ride-along” were not as detailed as those outlining the plans to allow Person A
to operate the train; however, messages on the following day (September 10) indicate that Person
A was “up in the cab” and “touching the controls.” In the same context of the previous evening’s
activities, the engineer referred to “how much [Person C] wanted to stay in the seat.”

On the morning of September 10, the engineer sent to Person B a message that read:
“[Person B] you wanna run again tonight to montalvo??? if you can?” Later, another message to
Person B read: “this time I’'m taking a picture of you @ da throttle!!!” A subsequent message
from the engineer to Person B read, “... we should have the 866 this evening...,” referencing the
locomotive unit number. Person B responded, “A bit tougher to get in and out of the cab but it
should be fine”.

A number of messages between Person A and the engineer on the day of the accident, as
well as on the days leading up to the accident, addressed concerns that the riders would be seen
either entering the locomotive or while occupying the cab. Apparently, on the afternoon of the
accident, the engineer e-mailed Person A with the plan for boarding the train at Moorpark, to
which Person A responded:

[Person A to Engineer]: Very crafty. Looks good man. And i will have my cell phone.

About 6 minutes later, Person A messaged:

[Person A to Engineer]: Ok got it printed out. Makes perfect sence [sic]. | think you’ll
be on the main.

Connex Metrolink Notice No. 17.08, dated July 8, 2008, states:

Head End Authorization:

Only the engineer of record, conductor of record, mechanical riders, operating
managers and others with proper written authorization are permitted on the head
end and/or control compartment of Metrolink trains.

The last message received by the engineer from Person A arrived at the engineer’s
wireless device at 4:20:57, about the time train 111 was accelerating out of Chatsworth station.
Content of that message was as follows: “I would like that too [referring to a possible meet with
other trains, the topic of a previous text message]. We already need to meet 796. That would be
best.” At 4:22:01, about 22 seconds before the collision, the Verizon network recorded that the
engineer had sent the following response to Person A: “yea...usually @ north camarillo.”

Leesdale Local Conductor’s Use of a Wireless Device

Information came to light after the accident to the effect that the Leesdale Local’s
conductor may have been using a wireless device during the time he was responsible for the
operation of his train. To follow up on this information, NTSB investigators obtained the
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Verizon Wireless records for the conductor’s account. These records include the time and date of
incoming and outgoing telephone calls, as well as the time and date of text messages sent and
received. The content of the text messages was not available because the date of the request for
the records was beyond Verizon’s standard retention period for those records.

The Leesdale Local’s conductor made three telephone calls while on duty on the day of
the accident. These calls appear to be business-related, as they were all to a telephone number
associated with the issuance of Metrolink track warrants (authorizations for a train to occupy a
certain segment of track for a certain period of time).

The records indicate that the conductor sent or received a total of 41 text messages while
on duty between 11:30 a.m. and 4:20 p.m. on the day of the accident. According to the
“Conductor’s Report,” the conductor was on a moving train between 12:29 p.m. and 1:55 p.m.,
and again from 3:13 p.m. until the accident at 4:22 p.m. During this time, the conductor sent or
received a total of 35 text messages. His last outgoing text message was received and logged by
the Verizon network at 4:20 p.m., about the time his train exited tunnel 26 and passed signal
4426.

At the public hearing on this accident, the UP general manager of operating practices
stated that the conductor’s efficiency test records covering the previous 12 months showed no
exceptions with regard to his use of electronic devices. At the time many of the text messages
were sent, including the last one transmitted about 2 minutes before the collision, the conductor
was occupying the locomotive cab along with the engineer. In postaccident interviews, the
engineer did not mention that the conductor had used such a device on the day of the accident.
Asked at the public hearing what action an employee should take in such a circumstance, the
general manager of operating practices stated:

A fellow crewmember should remind the employee of the rule requirement and
tell them they need to turn the cell phone off to be in compliance to the rule. We
would expect that of any manager onboard; we certainly would expect it between
two crewmembers.

Tests and Research

Sight-Distance Tests of Trains

For the sight-distance tests, exemplar locomotives simulating those of the Metrolink and
UP trains were positioned facing each other at the point of collision. The locomotives were then
moved away from each other in intervals of 60 feet (representing the approximate distance a 40-
mph train will travel in 1 second) until the engineer aboard each locomotive could not see the
other train. These tests revealed that each engineer’s first view of the opposing train would have
occurred when the trains were about 540 feet apart. At that point, at a closing speed of about 80
mph, the trains would have been 4 to 5 seconds from impact. (See figure 12.)
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Figure 12. View from the head end of a simulated Leesdale Local during train sight-distance
testing. At a closing speed in excess of 80 mph, the trains would be only seconds from impact
as the Metrolink train becomes visible around the curve.

Sight-Distance Tests of Signals

Investigators also conducted sight-distance tests for the signals train 111 encountered
before arriving at Chatsworth station as well as for the signal display and switch point
configuration at CP Topanga.

Signal Aspects East of CP Topanga. For each test of the signals east of CP Topanga, a
Metrolink train consist was moved westbound (toward the signal) until the test engineer affirmed
that he had a clear view of the signal aspect. The tests confirmed that the aspect of signal 4483
(the westbound signal immediately before CP Bernson), could be seen and identified from 1,832
feet. The aspect of the westbound signal at CP Bernson could be seen and identified from 5,353
feet. Signal 4451 (the intermediate signal train 111 encountered before entering Chatsworth
station) could be seen and identified from 1,360 feet.

Signal Aspect at CP Topanga. The westbound signal at CP Topanga consists of a three-
aspect (green, yellow, red) signal head on a mast. Each aspect is 8 3/8 inches in diameter. The
centers of the yellow and green lenses are 21 feet 6 inches above the ground. The center of the
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red lens is 20 feet 5 inches above the ground. The control compartment of a locomotive typically
positioned at the Chatsworth station is about 5,288 feet from the signal.

The conductor of train 111 told investigators that, just before the train departed
Chatsworth station, he could see the CP Topanga signal, and the signal aspect was green. Three
individuals—a station security guard and two rail fans—who were on the station platform at the
time (and who were on a first-name basis with both the engineer and conductor of train 111) also
stated that they had seen the Topanga signal displaying a green aspect after train 111 left the
station. One of the rail fans told investigators that the CP Topanga signal was not readily visible
from the Chatsworth station platform. He said the signal could be seen if one were to approach
the edge of the platform and “lean out,” and that this is what he had done as train 111 departed
the station on the day of the accident. One of the rail fans also told investigators that it had been
his experience at the Chatsworth station that it was not possible to see a red signal at CP Topanga
in the daytime, only at night.

On September 15, 2008, the NTSB conducted sight-distance tests of the signal to assess
overall visibility of the signal from the vantage point of the Metrolink train conductor and
engineer and to determine if ambient light conditions, reflections, or atmospheric conditions
could affect an observer’s interpretation of the signal aspects. These observations were carried
out at the same time of day as the accident.

For the tests, the Metrolink dispatcher aligned the CP Topanga switch for eastbound
movement into the siding (as it was on the day of the accident) so that the westbound signal at
CP Topanga would display a stop indication. About 4:20 p.m., investigators made unaided visual
observations of the signal from the conductor’s position on the platform as well as from the
platform adjacent to the point at which the train 111 locomotive would have been positioned.
Some observers reported seeing an intermittently visible “faint glimmer” of red; other observers
reported seeing nothing.

About 4:30 p.m., investigators boarded the cab of a three-car Metrolink train while it was
positioned at its typical spot alongside the Chatsworth station platform. The Metrolink engineer
who participated in the test stated that he could see the signal at Topanga, but he noted that he
knew where to look through experience.

The engineer was instructed to depart the station westbound as he normally would and to
stop at the point where he could clearly distinguish the red CP Topanga signal. The engineer
stopped short of the first road crossing (Devonshire Avenue) and said that he could clearly see
the signal. Some members of the observation group reported seeing the signal clearly, while
others reported still seeing only an intermittently visible flickering red. At this point the train had
traveled 953 feet from the station and was still 4,335 feet from the signal.

The train was then backed up and spotted normally at Chatsworth station. The Metrolink
dispatcher aligned CP Topanga for the train’s movement westbound in order to have the CP
Topanga signal display a green aspect (clear indication). At 4:45 p.m., the signal displayed a
flashing yellow aspect (advance approach indication) that was clearly visible to all observers
both in the locomotive cab and in the cab control car.

At 4:46 p.m., the CP Topanga signal displayed a green aspect that again was clearly
visible to all observers. At 4:51 p.m., the signal displayed a red aspect. The red signal was faint
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and only intermittently visible from both the locomotive cab and the conductor’s position in the
cab control car. Not all observers were able to see this signal aspect.

CP Topanga Switch Alignment. To test visibility of the position of the switch points at
the CP Topanga switch, investigators had an engineer back a Metrolink consist eastbound until
he could no longer see the position of the switch points. This distance was determined to be
about 615 feet.

Testing of Signal System

Postaccident inspection of the signal system found that all signal units and signal cases at
the intermediate signals and at the control points Topanga, Bernson, and Davis were locked and
sealed with no indications of tampering or vandalism to any of the signal equipment.
Investigators examining the signal head of the westbound CP Topanga signal found the signal
head to be clean internally with all electrical wiri