
 National Transportation Safety Board 
Office of Railroad, Pipeline and Hazardous Materials Investigations 

Washington, DC 20594 

RRD25FR012 

SURVIVAL FACTORS- CRASHWORTHINESS 

Group Chair's Factual Report 

September 25,  2025 



B. SURVIVAL FACTORS- CRASHWORTHINESS RRD25FR012 
GROUP CHAIR'S FACTUAL REPORT PG 2 OF 30 

Table of Contents 

A. ACCIDENT………………………………………………………………………………...4

B. SURVIVAL FACTORS CRASHWORTHINESS GROUP………………………………...4 

C. SYNOPSIS………………………………………………………………………………….4

D. DETAILS OF THE INVESTIGATION……………………………………………………..4 

1.0 Geographical Information………………………………………………………..5 

2.0 The Overview………………………………………………………………………6 

2.1 SEPTA N-5 Light Rail Vehicle (LRV) Car 153………………………………6 

2.2 The Train Crew………………………………………………………………..7 

2.3 Passengers…………………………………………………………………….7 

3.0 Crashworthiness…………………………………………………………………...8 

3.1 Basic Train Car Layout and Measurements………………………………10 

3.2. Occupant Protection Strategy...………………………………………...…13 

3.3 Emergency Egress and Safety Devices…………………………………..14 

3.3.1 Train Car Interior……………………………………………………….14 

3.3.2 Train Car Exterior……………………………………………………….14 

4.0 Current Light Rail Vehicle Clasification and Crashworthiness Standards...14 

4.1          Overview………………………………...…………………..........................14 

4.2  Interior Design Crashworthiness Findings…………..…………………...16 

5.0 Victimology………………………………………………………………………..17 

        6.0        Emergency Response…………………………………………………………..21      

6.1       Montgomery County Emergency 911 Center….………………………..21 

6.2 Emergency Responders ............. …………………………………………..21 

6.2.1 Norristown Fire Department ………………………………………....21 

6.2.2 Plymouth Community Ambulance Association (PCAA) ……...…...22 

6.3 Medical Facilities………………………….…………………………….…..22 

6.4 Event Timelines……………………………………………………………...23 

6.4.1 Local Emergency Response…………………………………………..23 

6.4.2 SEPTA Railroad Operations Control Center (ROCC) Timeline…..23 



B. SURVIVAL FACTORS- CRASHWORTHINESS RRD25FR012 
GROUP CHAIR'S FACTUAL REPORT PG 3 OF 30 

6.5 Emergency Response Challenges………..………………………….…...25 

6.6    SEPTA Emergency Response…………………………………………...…26 

6.6.1 SEPTA Emergency Preparedness Planning and Training………...26 

6.6.2 SEPTA After-action Activities…………………………………………26 

7.0 Interview- Norristown Fire Department……………………………………….29 



B. SURVIVAL FACTORS- CRASHWORTHINESS RRD25FR012 
GROUP CHAIR'S FACTUAL REPORT PG 4 OF 30 

A. ACCIDENT

Accident Type: Light Rail Vehicle Collision with End-of-Track Device 
Location:      Norristown, PA 
Date:      May 11, 2025 
Time:      9:45 a.m. (local time) 
Train:      SEPTA Norristown High Speed Line (NHSL) 
Track: Northbound Track 1- Norristown Transportation Center 
Injuries:              15 passengers, 1 SEPTA employee (train operator) 

B. SURVIVAL FACTORS- CRASHWORTHINESS GROUP

Group Chair Sheryl Harley, Rail Accident Investigator 
NTSB 
Washington, DC 

Rick, Bumbera 
PennDOT 
Philadelphia, PA 

Koron English, Deputy Chief- Accident Prevention and
Investigations/Ops 
SEPTA 
Philadelphia, PA 

C. SYNOPSIS

For the summary of this accident, refer to the Accident Summary in the docket
for this investigation. 

D. DETAILS OF THE INVESTIGATION

The Survival Factors-Crashworthiness investigation examined the
circumstances of the accident, the crashworthiness of the SEPTA N-5 light rail vehicle, 
and the effects on the occupant survivability during the incident. A review of the  
current light rail vehicle crashworthiness standards as well as their application in this 
accident was conducted.  An examination of the victimology was conducted, to 
include the circumstances of the mechanism of injury as well as the factors that 
potentially impacted the outcome of the accident on the train occupants. The 
investigation examined the availability and adequacy of occupant protection systems 
and safety devices. The emergency response by both the transit agency and the local 
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emergency responders was reviewed to determine the timeliness, efficiency and 
effectiveness of that response as well as the adequacy of training provided to the 
various responders.  Lastly, the report outlines SEPTA’s response to the incident and 
its post-accident activities conducted to address the safety concerns.  

1.0 Geographical Information 

Norristown is a borough and county seat of Montgomery County, 
Pennsylvania. It is located approximately 20 miles northwest of Philadelphia, 
Pennsylvania.  Norristown is approximately 3.6 square miles with a population of 
about 35, 738 individuals, making it the fourth most populated municipality and the 
second most populated borough in the state of Pennsylvania.  

The Southeastern Pennsylvania Transportation Authority (SEPTA) is a regional 
public transportation authority that operates bus, rapid transit, light and commuter 
rail services. The transit agency serves nearly four million people in five counties 
around Philadelphia, Pennsylvania. The Norristown High-Speed Line also known as 
the “M- Line” provides transit rail service for the 13.4 miles between the 69th Street 
Transit Center in Upper Darby, Pennsylvania and the Norristown Transportation 
Center in Norristown. PA. The M- Line is comprised of 16 station stops and has an 
average weekday ridership of 11,000 passengers. Figure 1 is a map of the SEPTA 
Norristown High-Speed M- Line. 
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Figure 1 Map of SEPTA High-Speed M- Line service.  (Source: SEPTA) 

2.0 The Overview 

2.1    SEPTA N-5 Light Rail Vehicle (LRV) Car 153 

The SEPTA LRV Car 153 is part of the transit agency’s N-5 Fleet. The LRV was 
manufactured in 1993 by ABB Daimler Benz Transportation. The accident car is one 
of 26 cars in the transit agency’s fleet. The car can operate as a single vehicle or in 
pairs. At each end of the LRV is an operator’s compartment which allows the car to be 
operated from either end, alleviating the need to turn the vehicle around at the end 
of the line.  The vestibule located at each end of the car has a platform door on each 
side of the car. SEPTA numbers the platform doors starting from the A-end of the car 
and according to the side the door is on. At each end of the car vestibule, there is one 
single platform door and one two panel double platform door. The rail car has a 
center aisle design concept with 14 rows of double seats and two ADA compliant 
seats on each side for a total of 60 seated passengers. The maximum capacity for the 
car is 155 occupants. On the day of the accident, there were 15 passengers onboard.   
Figure 2 is a photograph taken of Car 153 prior to the incident.  
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Figure 2 Image of SEPTA Light Rail Vehicle Car 153. (Source: SEPTA) 

2.2     The Train Crew 

The single N-5 light rail vehicle, Car 153, was staffed with one SEPTA 
employee, the train operator, on the day of the incident. The train was being 
operated from the leading B-end as it approached the Norristown Transportation 
Center station stop. The investigation determined that the train operator was located 
in the B-end operator’s compartment at the time the train collided with the end-of-
track bumping post.  

2.3  Passengers 

The in-car video showed that at the time of the accident, 15 passengers were 
on board the train. The video allowed investigators to document the positions and 
movements of the car occupants before and during the collision. 3 passengers were 
observed seated and facing the B-end of the car. 7 passengers were seated and 
facing the A-end of the car. 5 passengers were standing in various parts of the rail car. 
Only one of the standing passengers appeared to be cognizant of the impending 
collision. This passenger had been standing on the right side in the B-end vestibule, 
as the train approached the station. The passenger attempted to brace himself for the 
impending impact without success. The passenger, as well as the four other standing 
passengers, was thrown around the interior of the train, from various distances and 
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impacted several interior structures which resulted in the injury to all five of the 
standing passengers. The seated passengers facing the A-end of the train sustained 
little or no injury in the collision. Those passengers that were seated but facing the B-
end of the car sustained the most significant injury of all the seated passengers. An in-
depth review of the mechanism of injury and the severity of the injuries sustained by 
the passengers is discussed later in the Victimology section of this report. 

3.0 Crashworthiness 

Crashworthiness is the ability of a vehicle to protect its occupants during an 
impact by maintaining its shape and keeping the occupant within the confines of the 
vehicle. The N-5 LRV structural support components include the anti-climber system, 
the four collisions posts that support the structural integrity of the front of the train in 
a collision and the coupler.  The post- accident inspection of the light rail vehicle and 
the bumping post found that the anti-climber had fully engaged the bumping post 
during the collision. This resulted in significant damage to the anti-climber which was 
pushed inward at the center front of the car and partially ripped away from the car 
body on the left side. Figures 3, 4 and 5 show the damage to the anti-climber system 
of Car 153 and the resultant collision damage to the bumping post. It was noted that 
the LRV’s coupler, by design, was undamaged because it traveled underneath the 
bump post rather than contacting any portion of the device during the collision.  

Figure 3 Photograph of the B-end of Car 153 that struck the end-of-track 
bumping post and the damage to the anti-climber.  (Source: NTSB) 
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Figure 4 Close-up of the left side of the anti-climber on Car 153 that has been 
partially torn away from the car body. (Source: NTSB) 

Figure 5 Photograph of the damage to the end-of-track bumping post 
(highlighted in red) caused by the collision with the rail car’s anti-climber. (Source: 
NTSB) 
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Whereas some structural damage was noted to the underside of Car 153, the 
collisions posts located in front of the car appeared to be undamaged and no 
compromise to the structural integrity of the rail car was found. Figure 6 is a 
photograph taken of an exemplar rail car, Car 138, showing the exposed collision 
posts and where they are located on each side of the rail car.  

Figure 6 Photograph of an exemplar N-5 light rail vehicle showing the 
collisions posts (highlighted in yellow) located on the left side of the rail car. These 
structural components are in the same location on the right side of the car. (Source: 
NTSB) 

3.1     Basic Train Car Layout and Measurements 

Orientation of the train car is made facing the A-end and starting at the 
vestibule. The A-end vestibule has a single platform door, located on the left side and 
identified as L-1. Located at the B-end vestibule is a two-panel double platform door; 
each panel is independently labeled L-2 and L-3 with the L-2 door panel located 
closest to the A-end.  On the right side of the A-end vestibule, there is a two-panel 
double platform door, labeled R-1 for the forward panel and R-2 for the rear panel.  
At the B-end vestibule, the single platform door is labeled R-3. 

The interior of the light rail vehicle is comprised of a center aisleway with 14 
double seats on each side of the car. On the right side of the car, regardless of the 



B. SURVIVAL FACTORS- CRASHWORTHINESS RRD25FR012 
GROUP CHAIR'S FACTUAL REPORT PG 11 OF 30 

direction the car is facing, there is a double ADA accessible seat located at the front 
of the car. The aisle facing ADA seats fold upright to allow the positioning of 
wheelchairs. On the right, (regardless of which end is facing) the first forward-facing 
double seat is also designated for ADA access. An additional 6 rows of forward-facing 
double seats are located behind the ADA seat. Starting at the eighth seat row, the 
double seats face in the opposite direction, to the rear (regardless of which end of 
the train car is leading). On the opposite, left side (regardless of which end is leading) 
behind the operator’s seat position, there are 7 rows of double seats that face the car-
end vestibule. Starting at the eighth row, the double seats face in the opposite 
direction of the preceding seat rows. For this report, to clarify the location of the 
occupants and items of interest, the numbering of the seats will begin at 1 starting 
from the A- end and designated as left or right (L or R) as you face the A-end of the 
car.  

The LRV is equipped with 8 windows on each side of the train car. The 
windows are located between seat rows 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14, 14-15. 
The train car windows are not designed as or required to be used for emergency 
egress under federal transit regulation.  As with the seats, the window (W) numbering 
will start from the A-end and will have a designation of R or L dependent on whether 
the window is located on the right or left side of the car when facing the A-end 
vestibule.   

During the investigation, measurements were obtained from the car, the seats 
and the windows. The documentation helped to determine the overall 
crashworthiness of the rail car and the effectiveness of the occupant protection 
techniques such as compartmentalization to provide some level of protection in the 
prevention of injury to the occupants within the train. Table 1 details the results of the 
train car examination.  

Table 1 Documentation of the Overall Train Car Dimensions 

CAR 153 MEASUREMENTS REMARKS 
Length 44 Feet 1 1/2 inch Measured from demarcation between 

vestibule area and passenger compartment 
Width 9 Feet 4 inches Sidewall to sidewall 
Car Height 7 Feet Interior car measurement 
Aisle width 3 Feet 
VESTIBULE 
Width of Vestibule 4 Feet 
Width of opening to 
vestibule 

2 Feet 11inches 

Height of vestibule 6 Feet 8 inches Measured at center of vestibule 
Single Door 
Height of single door 6 Feet Clearance space 
Width of single door 2 Feet 11 inches 
Double door 
Height of double door 6 Feet 
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Figure 3 is a diagram of the interior layout of the SEPTA N5 light rail vehicle, 
showing the location of the operator’s compartments, platform doors, windows and 
the seat numbering used to identify the location of each occupant.  

Width of double doors 4 Feet 8 inches When both panels are opened- measured sill 
to sill 

OPERATOR’S 
COMPARTMENT 
Height 6 Feet 8 inches 
Width 4 Feet 
Rear Compartment 
Partition 

9 Feet 3 panels 

Center panel opening 4 Feet Clearance space 
SEATS- Double ADA 
Seat Back 
Length 2 Feet 11 inches Across the center of the seat 
Height 1 Feet 6 inches Measured from seat back to seat pan 
Seat Pan 
Length 2 Feet 11 inches 
Width 1 Foot 
SEATS- Double 
Seat Back 
Length 3 Feet 4 inches 
Height 1 Foot 10 inches 
Seat Pan 
Length 3 Feet 4 inches 
Width 1 Foot 
Distance between double 
seats 

2 Feet 4 inches Measured from front of trailing seat to 
seatback of forward seat 

Distance between double 
seats 

1 Foot 2 inches Measured from edge of seat pan to edge of 
seat pan for facing seats. 

Height from floor to 
bottom of seat pan 

1 Foot 

Height from floor to top 
of seat 

3 Feet 1 inch 

WINDOWS 
Height 3 Feet 6 inches Not for emergency egress 
Length 3 Feet 10 inches S/A 
Distance from car floor to 
bottom of glass 

2 Feet 8 inches S/A 
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Figure 3 Diagram of the interior layout of the rail car, identifying the location 
of the key points of interest as well as showing the numbering of the seats.  

3.2 Occupant Protection Strategy 

Many manufacturers of passenger rail cars use, as part of their crashworthiness 
strategy, compartmentalization as a method of providing occupant protection. 
Compartmentalization is the method by which the rail car seats are spaced closely 
together to limit the forward or rearward movement of a seated passenger. The 
height and composition of the seatback as well as the presence of padding designed 
to absorb energy during a crash provides additional protection and minimizes the 
severity of injury to the occupant. Though some level of compartmentalization is 
present in the N5 LRVs, the presence of standing or unrestrained occupants would 
decrease the effectiveness of the use of compartmentalization. As such, when a train 
car is loaded to capacity,  the 60 seated passengers could potentially be injured by 
the 95 unrestrained passengers during a collision because of the uncontrolled 
movement of the standing occupants within the car. Also, limiting the effectiveness of 
the compartmentalization is the lack of energy absorbing material in the design of the 
car seats. The presence of the hard plastic frame incorporated in the seat design was 
found to have caused several of the most serious injuries sustained by the 
passengers. The seat frame is designed solely as a structural support for the seat 
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rather than for the purposes of compartmentalization. Again, the incorporation of 
these crashworthiness techniques are not required under federal transit regulations. 

At each end of the train car, emergency instructions were posted on the 
bulkhead and were clearly visible to the train car occupants. The instructions were 
located adjacent to the emergency intercom system that provides communications 
between the passengers and the train operator. 

3.3 Emergency Egress and Safety Devices 

3.3.1 Train Car Interior 

On the interior, at each end of the car, there are two emergency door release 
mechanisms. The first emergency door release is located above the first set of ADA 
seats at either end of the rail car. The second emergency door release is located in 
the vestibule area at each end of the car. At the A-end, the emergency door release is 
located adjacent to Door L1 and in the B-end vestibule, the emergency door release 
is located adjacent to Door R3. 

The emergency devices located in the car include a fire extinguisher which was 
located in a marked compartment within the bulkhead adjacent to the end car 
vestibule. During the post-accident inspection, both fire extinguishers appear to be in 
working order and each was last inspected on May 1, 2025. Another emergency 
device provided in the car is a ladder for emergency evacuations. The ladder is in a 
marked compartment on the right side of the car at the midway point of the car 
between the forward and rearward facing seats. Across the aisleway, on the left side 
in the marked compartment, are the emergency “paddles” for the use by the train 
crew. During the inspection, it was determined that a first aid kit is not carried on 
board the train. 

3.3.2 Train Car Exterior 

Located on the exterior of the train car and adjacent to each platform door is 
the emergency door release mechanism.  

4.0 Current Light Rail Vehicle Classification and Crashworthiness Standards 

4.1 Overview 

Most major metropolitan cities provide some type of light transit rail service. 
These light rail systems operate on city streets as well as on exclusive right-of-way. 
Light rail vehicles typically operate at lower speeds than heavy passenger rail or 
commuter rail systems. That said, the safety of the light rail vehicle occupant is 
dependent on the configuration and severity of the collision as well as the 
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crashworthiness engineered into the design of the rail car. The mechanism of injury 
for the occupants vary according to the overall crashworthiness of the LRV. Injuries 
can occur during the primary collision with another vehicle or object, the loss of 
survivable space caused by the crushing of the occupant compartment, the potential 
intrusion or penetration into the occupant space by an object or the exposure of the 
occupant to the exterior environment, such as during an ejection. The interior layout 
of most LRVs are like the interior layouts found in most transit buses. This includes 
forward and rear-facing seats as well as aisle-facing seating. LRVs are classified in 
three main categories. The categories are based on the design of the vehicle and the 
proportion of “low floor” area present. Low floor vehicles have lower-level entrances 
typically seen in vehicles that meet ADA compliance requirements. The categories 
are discussed below. 

• Category I- refers to a 100% high floor vehicle. This means that only about
9-15% is low floor.

• Category II- LRVS in this category must have at least 70% low-floor area
space which mean that between 50-75% of the LRV is low floor. Category II
is subdivided into two groups. Those that are equipped with Crash Energy
Management (CEM) components.1CEM components typically include Crush
Zones, Energy Absorbing Structures, Anti-Override Systems, Pushback
Couplers (PBCs) and Control Systems that monitor and adjust the
performance of the CEM components.

• Category III LRVs are not typically found in the U.S. These LRVs are 100%
low floor with the entire vehicle having lower floors and lower-level
entrances throughout the cars.

In 2008 in conjunction with the American Society of Mechanical Engineers 
(ASME), the National Academies of Science, Engineering and Medicine developed 
Crash Energy Management Performance Requirements for Light Rail Vehicles.2 This 
was proceeded by ASME developing the safety standards for newly constructed light 
rail vehicles, ASME RT-1 2009. ASME RT-1 2009 outlined the specific criteria for the 
design and construction of light rail car bodies to ensure safety during collisions. The 
standard specifically addressed the safety design concepts aimed at limiting the 
damage to the vehicle and enhancing the safety of the vehicle’s occupants. In 2011 
the Federal Transit Administration in partnership with the National Institute for 
Aviation Research (NIAR) at Wichita State University published a report on the 
completed study to evaluate the crashworthiness of light rail vehicle interiors. The 
premise of the report that the relatively low speeds of LRVs operating in urban areas 
(below 35 miles per hour) meant that most of the passenger injuries were the result of 

1 Crash Energy Management Components- components crucial for protecting passengers and 
preventing catastrophic failures of the vehicle during impact. 

2 https://nap.nationalacademies.org 

https://nap.nationalacademies.org/
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secondary impacts with interior surfaces such as seats, grab handles, poles, etc.) 
rather than passenger ejection or the collapse of the car body structure. The report 
also noted that a review of accidents reported to the National Transit Database 
showed that on a yearly average, more passengers are injured on heavy rail 
passenger systems, such as Amtrak, followed by commuter rail, Metro-North with 
light rail transit system showing the least injury and fatality rates.   

4.2 Interior Design Crashworthiness Findings 

The NIAR study analyzed several crash scenarios to determine the most 
common mechanism of injury to LRV occupants. The study showed that the most 
common injuries were to the head, neck and lower extremity (femur) injuries. In 
addition, the seating configuration played a role in the type of injury that would be 
expected to occur. The seating configurations that contributed to the most commonly 
seen injuries are as follows. 

• Injuries in forward facing seats usually involve head strikes to seat backs.
The severity of the injury is dependent on the presence of head-impact
compliant material that could absorb some of the impact energy.  The
acceleration- deceleration that occurs between the LRV and the occupants
inside of the vehicle would cause injuries associated with neck flexion and
the “whiplash” type movement. The forward movement of the occupant
into the forward seat usually results in the impact of the knees with the
bottom of the forward seat back.

• Though compartmentalization is recommended to mitigate potential
injuries in a collision, certain types of connections between the LRV
structure and the seats have been found to cause injuries to the seat
occupants. The study found that it is likely that passengers sitting inboard
(by the window) will have a greater chance of injury than the passengers
seated outboard (on the aisle). This is due to the type of connection that
secures the seat to the sidewall of the car body.

• For passengers seated in lateral-facing (aisle-facing) seats, the most
common injuries are head, neck, and femur compression. When a single
occupant is present, an increase in travel distance (forward or sideways
movement) would increase the likelihood of injury. The study did note that
when more than one occupant shared a lateral-facing seat, the likelihood of
injury increased due to potential of a collision between the seat occupants.

The study did not evaluate scenarios where the passenger is standing at the 
time of the impact due to a lack of data related to muscle response. Because of the 
lower speeds of LRVs, researchers acknowledge the possibility that the passengers 
could have time to tense their muscles, brace for the impact or change their position 
prior to impact. For this reason, researchers believe that analyzing collisions involving 
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standing passengers would require datasets that are more interactive and mimics 
human movement or behavior better.   

The age of SEPTA’s N-5 LRVs means that the rail equipment was manufactured 
prior to any standards being developed for light rail vehicles and their current use is 
accepted via the grandfathering of the older equipment.3  

5.0 VICTIMOLOGY 

For this report, “Victimology” is defined as the study of conditions, 
circumstances or characteristics that led to the injuries to the occupants of the light 
rail vehicle. The generated table provides a basic victim identifier, their position at the 
time of the collision, the final rest position, distance traveled, type and severity of 
injury.  Table 2 details the post-collision damage to interior car structures. Table 3 
provides information related to occupant injuries, the mechanism of injury and the 
severity of injuries sustained.  

Table 2 Documentation of Interior Car Damage 
LOCATION DAMAGE/DEFORMATION DEVIATION REMARKS 
B- end VESTIBULE
Adjacent Door 3 Partition cracked in multiple 

places. Bulkhead cracked, 
deformation to cabinet door. 

N/A Damage caused by the 
collision with Victim #3 

SEATS 
R18 Sign of impact and biomaterial 

found on the middle of 
seatback forward of the seat 

N/A Damage caused by the 
impact with Victim #10 

R25/26 Seatback deformation - 
indentation 

Damage caused by the 
impact with Victim #2- 
resulting in critical 
injury 

L9/10 
Measured from front of 
seat to forward seat 

Measurement taken 
from seat pan to forward 
seats. 

Extensive deformation to seat, 
measurements obtained. 
At Aisle: 2 Feet 9 inches 
Mid seat: 2 Feet 11 inches 
At Window: 3 Feet 1 inch 

At Aisle: 1 Foot 3 inches 
At mid-seat pan: 1 Foot 3 
inches 
At window: 1 Foot 3 inches 

Normal distance 
measured from the top 
between seat rows is 2 
Feet 4 inches. Deviation 
listed below. 
At Aisle: seat moved 
rearward 5 inches 
At mid seat: seat moved 
rearward 7 inches 
At window: seat moved 
rearward, and towards 
the aisle 9 inches 

Normal distance 
measured from seat pan 
to bottom of forward 

Damage to seat caused 
by impact with Victim # 
6 

3 See Survival Factors- Crashworthiness Attachment- Federal Transit Administration Light Rail 
Vehicle Crashworthiness Evaluation. 
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seats. Normal: 1 Foot 2 
inches. Deviation: 
The bottom of the 
double seat has been 
shoved backward by 1 
inch 

Table 3 Victim Mechanism of Injury, Type and Severity 
VICTIM 
IDENTIFIER 

PRE-
IMPACT 

POST-
IMPACT 
ACTIONS 

TRAVEL 
DISTANCE 

TYPE OF 
INJURY 

INJURY 
SEVERITY 

REMARKS 

V-1 M/52 Standing 
between L 
row 1 and 2. 
Facing 
direction of 
travel 

Draped over 
top of 
second seat 
row with 
head 
downward 
third seat 
row floor. 

3 Feet 9 
inches 

Loss of 
consciousness 
Face/Head 

Critical Struck top 
of second 
row car seat. 
Severe 
injury and 
blood loss. 

V-2 F/24 Seat R24 
facing B-end 

Struck 
forward seat 
but remain 
in seat 

 2 Feet 4 
inches 

Head Critical Impact 
damaged 
hard plastic 
seatback. 

V-3 M/57 Standing on 
left side B-
end vestibule 
adjacent to 
door R3. 

Thrown 
forward into 
the partition 
and back 
into 
bulkhead 
before 
landing on 
the floor. 

3 Feet 2 ½ 
inches 
forward and 
then 
backward 

Minor Impact 
cracked 
partition, 
damaged 
and 
deformed 
bulkhead 

V-4 M/45 Facing B-
end/standing 
in aisleway, 
adjacent to 
seat L25 

Thrown 
forward into 
B vestibule/ 
struck center 
portion of 
partition 

11 Feet 9 
inches 

Head Minor 

V-5 M/67 Seat L24 Remained 
seated 

Forward 
movement 
but no 
collision 

Back 
discomfort 

Minor Did not 
strike any 
interior 
structures 

V-6 M/32 Seat L10 
facing A-end 

Thrown 
back into 
seat/ severe 
deformation 
of seat 

N/A Neck 
discomfort 

Minor 

V-7 M/ L14 facing 
A-end

Remained in 
seat. 

N/A Unknown Unknown 
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V-8 M/64 Standing in 
front of 
R29/with 
back to 
bulkhead (K-
41) 

Thrown into 
bulkhead 
and then 
into the 
aisleway 
adjacent to 
L25 

4 Feet 11 
inches from 
bulkhead to 
final rest in 
aisleway. 

Minor 

V-9 M/45 Standing in 
B-end
vestibule
adjacent door
L2 with back
to windscreen

Pitched 
forward into 
partition/ 
landed on 
vestibule 
floor. 

5 Feet 11 
inches 

Minor Looking 
forward, 
into 
operator’s 
cab. 
Attempted 
brace before 
impact. 

V-10 M/ Seat R18 
facing B-end 

Thrown 
forward into 
seat 

2 Feet 4 
inches 

Face/bloody 
nose 

Minor Struck seat 
with face. 

V-11 F/49 R16 facing 
A- end

Remained in 
seat 

N/A Right side 
upper arm. 

Minor Self- 
evacuated 

V-12 F/22 R15 facing 
A-end

S/A N/A Unknown Minor Self- 
evacuated 

V-13 F/ R12 facing 
A-end

Remained in 
seta 

N/A Unknown Unknown Self- 
evacuated 

V-14 M/ R7 facing A-
end 

Remained in 
seat 

N/A Unknown Unknown Self-
evacuated 

V-15 M/

In Figure 7, the mechanism of injury for the most severely injured passenger 
was the hard plastic frame located on the top of the train seat and highlighted in red. 
The victim, designated as Victim #1 in Table 3, was standing upright when he was 
thrown forward and struck his face on the plastic frame. This resulted in massive facial 
trauma and the victim losing consciousness for several minutes.  Figure 8 shows the 
damage to a seat after Victim # 6 was thrown backward during the collision. The in-
car video confirms that prior to the collision, the seat had been undamaged.  
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Figure 7 The photograph was taken showing the direction Victim #1 was 
facing and the top of the second-row seat (highlighted in red) that was struck by his 
head and causing serious injury. (Source: NTSB) 

Figure 8 Photograph of the seat damaged by the impact with the unrestrained 
Victim #6 during the collision. (Source: NTSB) 
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6.0  Emergency Response 

Norristown is one of the boroughs located within Montgomery County, PA. The 
county is divided into six fire regions. The Norristown Fire Department, located in 
Region 6, was the primary fire company dispatched to the scene. Assistance was 
requested from The Upper Merion Fire/EMS Department, located in region 4, which 
provided an ambulance to assist with patient care. 

6.1   Montgomery County Department Public Safety- Emergency 911 Center 

The Montgomery County Emergency Communications Division is a Public 
Safety Answering Point (PSAP) for police, fire, emergency medical services and 
emergency management within the county.  The center provides call processing and 
dispatch services for 92 fire departments, 20 EMS squads, 50 law enforcement 
agencies and a variety of county agencies. Primary communications employed by 
Montgomery County 911 are telephone, radio, computer-aided dispatch (CAD) 
Mobile Data Computers (MDC)4 and the Commonwealth Law Enforcement Assistance 
Network (CLEAN)5. In 2011, the communications center received its first 
“communications accreditation” from the Commission on Accreditation for Law 
Enforcement Agencies known as CALEA. Since its initial accreditation, the center has 
received three additional accreditations, the last due to expire in 2025. 

6.2      Emergency Responders 

6.2.1 Norristown Fire Department 

The Norristown Fire Department was the first due company for the Norristown 
Transportation Center at the time of the incident. The department operates two fire 
stations that are staffed around the clock with a combination of career and volunteer 
staff and provides both fire suppression and emergency medical services via 
Emergency Medical Technician (EMT) certified firefighters within the 3.5 square miles 
of Norristown. The Norristown Fire Department station is located approximately 1.3 
miles from the Norristown Transportation Center and units arrived within four minutes 
of being dispatched. Upon arrival, the chief officer assumed the role of incident 
commander and established a command post in front of the building.6 

4 MDC- Mobile Data Computers are terminals that are installed in vehicles in the field to 
provide communications and data processing capabilities to facilitate assist in preventing overloading 
of the communications center and dispatchers.   

5 Through CLEAN, criminal justice agencies within the state can access information from 
Commonwealth sources and network on a local, Federal or national level.  

6 See Survival Factors- Crashworthiness Attachment- Excerpt Norristown Fire Department 
Incident Reporting.  
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6.2.2 Plymouth Community Ambulance Association (PCAA) 

The Plymouth Community Ambulance Association (PCAA) is an Advanced Life 
Support, Paramedic Ambulance Service that services 11 municipalities from four 
stations within Montgomery County. On the day of the incident, PCAA sent an 
ambulance to the scene in response to the initial report of an incident involving the 
injury to a single individual. The incident commander upgraded the incident to a 
Mass Casualty Incident (MCI) response, and four additional PCAA ambulances were 
dispatched to the scene. In addition, the chief paramedic on the scene established a 
medical command to handle patient triage, treatment and transport decisions. This 
included the use of a life-flight air ambulance to transfer one of the victims to a Level 
1 Trauma Center in Philadelphia, PA. In addition to PCAA, Upper Merion Fire/EMS 
Department sent an ambulance to the scene and that unit transported the second 
most critically injured passenger to a nearby trauma center.  

6.3 Medical Facilities 

Emergency responders on the scene of a Mass Casualty Incident must 
determine the appropriate medical treatment facility to receive a patient. The 
determination is based on several factors such as the victim’s need for immediate 
definitive care, the type and severity of the injury and the need for advanced or 
specialized care. Hospital emergency rooms usually provide sufficient care to 
patients. For the most severely injured, patients need to receive treatment at a trauma 
center. Trauma centers are given a designation that is dependent on the level of care 
each facility can provide. Trauma center designation levels range from 1 to 5 with 
Level 1 trauma centers providing the highest level of care.  

During the incident, patients were received by four medical facilities. The 
receiving hospitals were Suburban Community Hospital, Einstein Medical Center, 
Paoli Medical Hospital and Jefferson University Hospital. The type of medical facility 
and the total number of patients received is discussed below. Table 4 provides 
details regarding the receiving medical facilities, the distance from the accident 
scene, the number of patients and mode of transportation.  

Table 4 Medical Facilities 
HOSPITAL TYPE OF 

FACILITY 
DISTANCE 
FROM SCENE 

NUMBER OF 
PATIENTS 
RECEIVED 

MODE OF 
TRANSPORT 

Suburban 
Community 
Hospital 

General 
Hospital 

2.5 Miles 4 Ground Ambulance 

Einstein Medical 
Center 

S/A 4.4 Miles 1 S/A 

Paoli Medical 
Hospital 

Level II 
Trauma Center 

13 Miles 3 S/A 
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Jefferson University 
Medical Center 

Level I Trauma 
Center 

19 Miles 1 Air ambulance 

6.4  Event Timelines 

6.4.1 Local Emergency Response 

An examination of the CAD/Incident reporting and the event timeline was 
conducted to evaluate the timeliness, effectiveness and efficiency of the emergency 
response. Table 5 outlines the event timeline for the local emergency responders. 7 

Table 5 Montgomery County ECC Event Timeline 

TIME EVENT REMARKS 
9:45 a.m. Collision 
9:48 a.m. First call received Open line- lots of background noise 
9:50 a.m. Call received from SEPTA employee Call disconnected 9:52 a.m. 
9:50 a.m. Norristown FD and PCAA dispatched Responding to a report of train collision 

with one injury. 
9:54 a.m. NFD A/C arrives on scene and establishes 

incident command. 
Command Post set up in front of station. 

9:56 a.m. Incident Commander request assistance from 
SEPTA PD 

9:57 a.m. Incident Commander upgrades injuries to 4. MCI 
9:58 a.m. Incident Commander was notified that 

SEPTA PD and Manager are enroute 
9:59 a.m. Helicopter placed on standby 
10:03 a.m. Incident Commander reports that inbound 

train coming into station 
Notify SEPTA to stop all trains 

10:16 a.m. NFD D/C assumes Incident Command from 
A/C 

10:23 a.m. First patients have been transported off the 
scene. 

Report made by PCAA Chief Medical 
Officer. 

10:27 a.m. Medical officer reports final number of 
transports and refusals 

Final count of transported victims 7. 5 
victims refused transport to a medical 
facility. 

6.4.2 SEPTA Operations Control Center (OCC) Event Timeline 

SEPTA services 2,200 square miles within the city of Philadelphia and 
surrounding counties. SEPTA’s Operations Control Center (OCC) oversees the daily 
rail service to 80,000 customers and the160 passenger stations. The agency has 135 
route miles of electrified territory that includes a portion of Amtrak’s Northeast 
Corridor. SEPTA’s light rail control center (LRC) monitors train operations, train 
movement and incident management. Table 6 is the event timeline derived from the 

7 See Survival Factors- Crashworthiness Attachment- MCDPS CAD Reporting 
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audio recordings of radio and telephone communications of SEPTA’s LRC as well as 
SEPTA’s Police Department.8 

Table 6 SEPTA Communication Center Event Timeline 

TIME EVENT REMARKS 
9:48:06 The off-duty manager for an on-scene station 

cleaner calls light rail control (LRC) 
Advised that her worker called her to 
report the collision of the with the barrier 
at NTC and a person is injured. 

9:50:37 The train operator radios LRC and requests 
an ambulance and rescue. Reports train ran 
into end-of-track device 

Initially only requests ambulance. Only 
reports the collision after prodding from 
the dispatcher. Advises LRC that he 
would call back on landline. 

9:51:01 LRC tries to raise the train operator over the 
radio. 

No response 

9:51:38 LRC makes notification to supervisor about 
incident and the need for PD and “rescue”. 

9:52:12 The train operator contacts LRC on  the 
phone and again requests an ambulance, 
reports the accident and provides limited 
information. 

S/A OCC calls SEPTA police and reports the 
accident and request police and “rescue” to 
the scene. 

9:54:01 LRC makes additional notification to SEPTA 
PD. 

SEPTA PD advises that police and 
“rescue” are in route. 

9:56:31 Montgomery County Emergency 911 
Communications Center calls SEPTA PD. 

Miscommunications had occurred. The 
SEPTA PD dispatcher thought the 
accident involved a highway vehicle 
(bus). The SEPTA PD dispatcher did not 
understand that the vehicle involved in 
the accident was a train. Advised 
Montgomery County 911 that police are 
enroute. 

9:57:32 SEPTA PD dispatcher advised that 
Norristown PD called to report the incident 
and confirmed that the accident involved a 
train, and several individuals were badly hurt. 

Unknown who the other speaker was on 
the recording. 

9:58:26 LRC dispatcher makes notification of the 
incident involving the train and injured 
persons. 

An unknown speaker advised that that 
incident had already been dispatched, and 
people were responding. 

9:59:36 LRC dispatcher reconfirmed that Norristown 
PD had advised that several individuals were 
seriously hurt. 

10:07:31 LRC designates Car 325 as the OSC (on-
scene command) 

Car 325 advises LRC that he is set up the 
command post on the platform. 

10:15:09 Car 605 advises LRC that there were multiple 
injuries. 

10:18:07 LRC calls SEPTA PD to advise that local 
emergency responders had called the regional 

LRC requested SEPTA PD to confirm 
the request to shut down service to the 
station. 

8 See Survival Factors- Crashworthiness Attachment- SEPTA Incident Reporting 
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line to request shutting down train service to 
the station. 

10:20:50 Norristown PD calls LRC and requests that 
train service into the station be stopped. Also 
requested a supervisor respond to the scene. 

LRC advises supervisor was on the 
scene. Norristown PD advised that they 
were aware that a supervisor was present. 

10:29:23 LRC called and informed SEPTA PD that 
train service to the station had been 
discontinued. 

6.5 Emergency Response Challenges 

The investigation also explored the challenges faced by the various emergency 
responders during the incident and the effects of those challenges on the emergency 
response and the potential outcome for the victims involved. A brief overview of the 
issues reported by the emergency responders is provided below. 

• Upon arrival, emergency responders determined that the information
provided to the 911 dispatcher regarding the specifics of the incident was
incorrect and immediately had to upgrade the response to a Mass
Casualty Incident and request additional resources.

• Emergency responders found that the track was still energized and
remained energized throughout the rescue operation.  This hampered
the emergency response because the position of the train only allowed
responders to access the car and evacuate passengers through the one
single platform door. All the unobstructed doors were on the third rail
side of the train and deemed unsafe to use while the track was still
energized. This resulted in the delay in reaching passengers located in
front of the car because the rear passengers and equipment had to be
removed first before access to the front of the car could be achieved.

• No SEPTA representative approached the incident commander at the
command post to assist with coordinating the smooth integration of the
agency into the on-scene incident command system and the emergency
operations that were underway. This hampered the emergency response
because (1) no transit agency representative was present to assist
emergency responders expedite access to the platform. The emergency
gate was locked so responders, carrying equipment, had to climb over
the turnstiles. (2) initially, there were no SEPTA representatives on the
scene to take control of the station to prevent interference and disruption
by the public during the rescue operation. The station remained open to
the public which resulted in numerous uninvolved individuals entering the
station and accessing the platform while responders were trying to
extricate and treat the victims.  (3) 9 minutes after emergency responders
arrived on the scene, a train was allowed to come into the station and off-
load passengers onto the platform interfering with responders as they
attended to the victims on the platform. Emergency responders advised
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that it became difficult to sort out the victims from the accident from the 
other individuals arriving on the platform.   

• Though SEPTA’s LRC designated an individual as the on-scene command
(OSC), the local emergency responders and some of the SEPTA personnel
present on the scene were unaware of this. In addition, the OSC set up his
command post on the platform which impeded the rescue operations
because the platform was being used as a triage and treatment area for
the victims as they were removed from the train.

• None of the emergency responders have received training in handling
emergencies on SEPTA property.

6.6 SEPTA Emergency Response 

6.6.1 SEPTA Emergency Preparedness Planning and Training 

 Two federal agencies exercise oversight of SEPTA’s rail operations. The 
Federal Railroad Administration (FRA) is the regulatory agency that provides 
oversight for the transit authority during operations on FRA controlled territory, such 
as Amtrak’s Northeast Corridor. The Federal Transit Administration (FTA) provides 
regulatory oversight, as well as delegates its authority to PennDOT, on the remaining 
portion of the transit system, to include the Norristown High Speed Line. As part of 
SEPTA’s Safety Management Program, the transit agency developed and 
implemented a Passenger Train Emergency Preparedness Plan (PTEPP). The PTEPP 
provides the operational guidelines used by SEPTA to prepare for and conduct 
operations during an emergency to include the training of SEPTA personnel as well 
as emergency response agencies that potentially would respond to an incident 
involving SEPTA equipment or on the transit agency’s property. As part of their 
emergency response protocols, SEPTA employees are trained in the Incident 
Command System (ICS) which is designed to assist with the smooth integration of 
SEPTA personnel into the on-scene operational command structure during an 
incident. The ICS training provided by SEPTA incorporates the four major tenets of 
the Incident Command System, which are Communicate, Coordinate, Command and 
Control. 9 

6.6.2 SEPTA After-action Activities 

Post-accident activities included discussion with SEPTA regarding safety issues 
identified during the investigation. The transit agency conducted a review of its 
operations and proactively initiated corrective actions to address the various 
concerns. The NTSB reviewed and found that the transit agency’s post-accident 

9 See Survival Factors- Crashworthiness Attachment- SEPTA Operational Procedures 



B. SURVIVAL FACTORS- CRASHWORTHINESS RRD25FR012 
GROUP CHAIR'S FACTUAL REPORT PG 27 OF 30 

actions adequately addressed the safety issues. A summary of the issues and the 
proposed resolutions are discussed below.  

1. Emergency Responder Access

During the investigation, the NTSB found pre-existing safety issues regarding 
SEPTA’s operation at the Norristown Transportation Center and how it contributed to 
the challenges faced by the emergency responders during the incident. On the 
weekends, SEPTA no longer provides station personnel to man the Norristown 
station. The transit agency employed a second party contractor to unlock the station 
in preparation for the arrival of the early morning weekend trains. The contractor’s 
sole responsibility was to unlock the station and not to provide an on-scene presence 
during the station’s hours of operation. Prior to the incident, local emergency 
responders documented that on eight different occasions the SEPTA contractor failed 
to open the station, prior to the arrival of the morning train, thus trapping the 
offloaded passengers inside of the building until local emergency responders arrived 
on the scene to extricate them. During this incident arriving emergency responders 
were not met by a representative with the ability to provide access to the platform 
area through the emergency gate. Though a station cleaner was present and 
standing on the platform, at the time the emergency responders arrived, the worker 
made no attempt to meet the arriving responders or assist them with accessing the 
emergency gate. This resulted in the emergency responders, while ladened with 
equipment, having to climb over the turnstiles.  

Resolution 

• SEPTA has resumed responsibility of opening the Norristown station on
the weekends to prevent any re-occurrence of entrapment. The transit
agency has also settled all outstanding complaints filed by local
emergency responders regarding prior incidents. The transit agency has
proposed the installation of “panic hardware” on all the doors which
would allow individuals to leave the building at any time whether a
SEPTA employee is present or not.

• The transit agency has proposed using a “Knox Box” system, where the
emergency responders can access keys to open locked gates from a
secured location on scene.

• In addition, the agency will review and revise as necessary the training
provided to all employees regarding what to do during an emergency.

2. Communications

Two issues involving communications were identified during the investigation. 
The first involved the absence of SEPTA personnel on the scene to control the influx 
of non-involved individuals into the station and onto the train platform. Emergency 
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responders were not advised that the arrival of SEPTA personnel would be delayed 
and thus the initial control and securement of the property would be required by the 
local emergency responders.   

The second communications issue involved the reliance of the OCC dispatcher 
on the train operator to provide crucial information about the incident and its severity 
which adversely affected the decisions made by the dispatcher regarding the need 
for emergency assistance and the safe operation of the system. Despite several 
attempts,  the OCC dispatcher was unable to get sufficient accurate information from 
the train operator. SEPTA’s OCC dispatchers do not have access to monitors that 
would permit real time viewing of images of the station platform or in-car train 
cameras. In this case, the dispatcher provided inaccurate information to the local 
emergency 911 communications center which resulted in the arriving emergency 
responders encountering the unreported Mass Casualty Incident and resulted in the 
delay of appropriate personnel and equipment to the scene and the activation of the 
MCI protocols which include notification to the various hospitals to prepare for an 
influx of trauma patients.  Because the dispatcher was unaware of the true nature of 
the incident, the dispatcher did not see the need to discontinue train service into the 
Norristown station. The arrival of the uninvolved train onto the platform 9 minutes 
later created confusion and hampered the emergency response operation.  

Resolution 

• SEPTA OCC dispatcher when communicating with the local 911
emergency communications centers will now provide estimated time of
arrival (ETA) for SEPTA personnel on the scene. This will facilitate the
response of additional local resources to assist with securing the scene
until the arrival of SEPTA personnel.

• As a safety precaution, SEPTA does not allow monitors inside the
dispatch center due to a concern about distraction. However, during an
emergency, the OCC dispatcher communicates with the transit agency’s
police department which does have access to live feed images from the
various stations, platforms and train cars. SEPTA proposes that OCC
dispatchers coordinate with SEPTA police personnel to ensure the
accuracy of information gathered and provided in a timely manner to
the appropriate responding agencies. In addition, this information will
facilitate the dispatcher’s ability to make correct informative decisions
regarding system safety issues such as whether to cease train operations
at a station.
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3. Training

The investigation found that SEPTA has not provided training to emergency 
responders in the Norristown area for several years. In addition, emergency 
responders were not included in the after-action debrief and critique report process 
conducted by the transit agency.  

Resolution 

SEPTA is currently in the process of hiring additional staff to compliment the 
agency’s Emergency Management Team, which is tasked with providing training and 
conducting the comprehensive after-action debrief and critique reporting of those 
incidents outlined in the transit agency’s PTEP. SEPTA has been in contact with the 
various emergency response agencies and has developed a new training module for 
emergency responders which is currently being rolled out. 10  

7.0 Interviews- Norristown Fire Department 

Interviews were conducted with members of the Norristown Fire Department 
on May 13, 2025.  The interviewed emergency responders included personnel 
manning the first arriving units, the operational command officers and the incident 
commander.  

• The captain on the squad advised that he spoke to the train operator
upon arrival. The train operator advised him that he must have dozed off
coming into the platform and that he believed that he was going about
15 miles per hour when the collision occurred.

• The captain advised that he led the train operator back onto the train to
confirm that the train was secure and could not move. The train operator
removed the key and confirmed that the train was secure.

• Though the firefighters had never received training, they noted that a
fan was running on top of the train, that both the A/C and lights were on
inside of the car and assumed that the power was still on, and  that the
track was still energized.

• The firefighters noted that there was a lack of communication and
certainly coordination with SEPTA. No one from SEPTA was there to
assist the firefighters with accessing the platform. There was a delay
getting the EMS crew to the platform because they had to use the
elevator to get to the top level and then no one from SEPTA was present
to open the emergency gate so the equipment had to be lifted over the
turnstile.

10 See Survival Factors- Crashworthiness Attachment- SEPTA Post-accident Activities 
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• During the rescue operation, SEPTA allowed a train to come into the
station and off-load passengers where victims were being treated. No
one from SEPTA was present to ensure that the disembarking
passengers didn’t interfere with the rescue operation being conducted
on the platform. Since no SEPTA representative was present to close the
station, individuals coming off the street entered the station and came
up onto the platform to await the arrival of the train. The firefighters
advised that it became extremely hard to identify the victims of the
accident from individuals that were arriving on the platform from either
inside of the station or from the arriving train.

• Several firefighters reported that this wasn’t the first time that a station
manager was not present at the Transportation Center on a weekend.
The firefighters recalled nearly a dozen instances where passengers
were trapped inside of the Transportation Center because SEPTA failed
to ensure that the station doors were unlocked prior to the arrival of the
early morning train, usually on a Sunday. Several times, the first train of
the morning would arrive and off-load passengers who found the doors
locked and were unable to exit the station. The panicked passengers
would pull the fire alarm which led to the dispatching of fire department
resources to handle the situation. On at least one occasion, a passenger
broke a window to get out of the building.

• Despite several discussions with SEPTA’s fire marshal, no corrective
action was taken by the transit agency which led to the fire chief issuing
the agency civil infraction for the safety hazard going forward, each time
it occurred.  The disposition of these civil citations is unknown, though
the chief advised that he spoke to a local judge regarding the problem.

• The firefighters advised that SEPTA hasn’t provided emergency
responder training for Montgomery County for at least ten years. One
firefighter advised that he did attend a SEPTA sponsored training
session approximately a year ago, but that training had occurred 23
miles away in another county, specifically in Bucks County, PA. The
Norristown firefighters had just attended training for freight rail
sponsored by Norfolk Southern on May 8, 2025.11

Sheryl Harley 
Survival Factors- Crashworthiness Group Chairman 

11 See Survival Factors- Crashworthiness Attachment- Emergency Responder Interviews 
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