
 
February201 WMSC Commissioner Brief: W-0096 – Collision – Greenbelt Rail Yard Storage Tracks – March 9, 2021 

Prepared for Washington Metrorail Safety Commission meeting on August 3, 2021 

Safety event summary: 

A ballast regulator collided with a tamper vehicle in the storage tracks of the Greenbelt Rail Yard, causing minor damage 

to a light assembly. 

The Equipment Operator who was moving the ballast regulator was attempting to move multiple roadway maintenance 

machines (RMMs) to reach a different RMM that they needed for their work assignment that night but that was stored 

behind the other vehicles. The Equipment Operator left the ballast regulator without setting the handbrake as the 

operator planned to return to the vehicle, and the vehicle continued to move. The ballast regulator rolled approximately 

two feet into the tamper vehicle. 

A supervisor reported this collision to Metrorail’s Safety Department, but did not report the collision to the Interlocking 

Operator in the yard tower, Maintenance Operations Center (MOC) or Rail Operations Control Center (ROCC). 

The investigation identified that Metrorail was not following communication procedures for vehicle movement in portions 

of rail yards that do not have signals or other automatic train control systems. Operators of RMMs are not 

communicating with the Interlocking Operator for movements in this area, creating, among other things, the risk of 

collisions with other vehicles or personnel. 

The investigation also identified that Metrorail was not following any safety procedures requiring separation between 

stored RMMs. Metrorail stated there is an “informal requirement” for 10 feet of separation, but Metrorail does not require 

that separation or provide supervisory oversight to ensure vehicles are properly positioned in a safe manner. In part, 

this investigation suggests that the lack of requirements and oversight are due to the high number of vehicles Metrorail 

attempts to store in the limited space available in storage tracks.  

Probable Cause: 

The probable cause of this event was Metrorail’s lack of training on and specific rules related to rail vehicle and switch 

movement in non-signalized territory, a lack of controls on, communication about, and oversight of movement in non-

signalized territory, and a lack of controls on and oversight of storage of roadway maintenance machines. Contributing 

to this event was a lack of vehicle storage and a lack of vehicle storage planning to ensure that vehicles required for 

work are available without the need for equipment operators to unexpectedly move other vehicles. 

Corrective Actions: 

In accordance with the corrective action plan required in response to the WMSC’s April 30, 2021 finding, Metrorail is 

reviewing policies, rules procedures related to the storage of RMMs in rail yards. 

Metrorail distributed a lessons learned document focused on the parking and storage of RMMs. 

The equipment operator received general RMM refresher training. 

 



February201 
WMSC staff observations: 

The WMSC issued findings requiring corrective action plans on April 30, 2021 related to radio communications in rail 

yards and uncoordinated movement and vehicle storage in non-signalized or “dark” territory. The WMSC has approved 

corrective action plans for implementation. 

As part of the Roadway Maintenance Machine (RMM) Audit issued in March 2021, the WMSC also issued findings 

related to the need for adequate training on each rail vehicle an employee may operate. The WMSC has approved 

Metrorail’s CAPs related to this audit for implementation.  

Metrorail’s significantly improved fatigue analysis process, which is included in this report, demonstrates that 

although fatigue likely did not play a role in this event, the assigned shift did carry an increased risk of fatigue-

related safety concerns later in the scheduled work period if this event had not occurred, and identified similar risks 

on multiple shifts in the preceding weeks. WMATA has an open CAP related to its insufficient fatigue policy, and 

other aspects of the program are expected to be addressed in the Fitness for Duty Audit. The report was transmitted 

to WMATA in July for a 30-day technical review as provided in the WMSC Program Standard. 

Staff recommendation: Adopt final report. 
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Washington Metro Area Transit Authority 

Department of Safety and Environmental 

Management (SAFE)  

FINAL REPORT OF INVESTIGATION A&I E21102 

Date of Event: 03/09/2021
Type of Event: Collision Between Two or More Rail Transit Vehicles
Incident Time: 21:50 hours
Location: Greenbelt Yard, Storage Tracks 
Time and How received by SAFE: 22:08 hours, SAFE On-Call Phone  
WMSC Notification Time: 23:24 hours
Rail Vehicle: Ballast Regulator (BR01), Tamper (T004) 
Injuries: None
Damage: Locomotive Light Assembly, $151.12 
SMS I/A Incident Number: 20210310#92222
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Greenbelt Yard – Collision Between Two or More Rail Transit Vehicles 

Incident Date: March 9, 2021 
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Abbreviations and Acronyms 

ARS Audio Recording System 

ATC Automatic Train Control 

CAP Corrective Action Plan 

CTEM Car and Track Equipment Maintenance 

I/A Incidents/Accidents 

MSRPH Metrorail Safety Rules and Procedures Handbook 

MOC Maintenance Operations Control 

NOAA National Oceanic and Atmospheric Administration 

RMM Roadway Maintenance Machine 

ROCC Rail Operations Control Center 

SAFE Department of Safety and Environmental Management  

SMS Safety Measurement System  

SRC Safety Risk Coordinator 

TRST Office of Track and Structures  

WMATA Washington Metropolitan Area Transit Authority  

WMSC Washington Metrorail Safety Commission  

Washington Metropolitan Area Transit Authority 

Department of Safety & Environmental Management 
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Executive Summary 

On Tuesday, March 9, 2021, at approximately 21:50 hours, a Track and Structures (TRST) 
Equipment Operator was moving a Ballast Regulator 01 (BR01) and made contact with Tamper 
004 (T004) on the Maintenance Storage Track in the Greenbelt Yard. The TRST Supervisor 
notified the Department of Safety and Environmental Management (SAFE) of the collision 
involving two Roadway Maintenance Machines (RMM) at approximately 22:08 hours. Onsite 
inspection of the equipment revealed minimal damage to the light lens on the rear of T004. TRST 
Management removed the Equipment Operator from service for post-incident toxicology testing. 
SAFE personnel responded to the scene to assist with the investigation and notified the Rail 
Operations Control Center (ROCC) of the accident. No injuries were reported as a result of this 
accident.  
 
The Equipment Operator reported Class 2 vehicle operators do not communicate with the 
Interlocking Operator to reposition RMM vehicles on the storage tracks that are not governed by 
Automatic Train Control (ATC) equipment. The Equipment Operator stated they were positioning 
maintenance rail vehicles closer than 10 feet of separation due to the number of vehicles being 
stored in the maintenance tracks and limited space. Note that there is no storage distance 
requirement for Class 2 vehicles.  

Car and Track Equipment Maintenance (CTEM) personnel performed a post-incident inspection 
on BR01 and T004. CTEM personnel inspected and replaced the damaged light assembly for 
T004 on March 12, 2021.  CTEM personnel inspected BR01 and found no damages or issues 
with the rail maintenance vehicle. In addition, CTEM personnel found a headlight nonoperational 
on BR01 and it was replaced. BR01 was placed back in service and the work order was completed 
on March 25, 2021. 
 
The probable cause was a lack of storage track space and procedures to properly store Class 2 
vehicles within the rail yards, including identifying the appropriate distance separating stored 
units. A contributing factor was the handbrake not being set prior to the Operator exiting the rail 
vehicle. This is required per Metro Safety Rules and Procedures Handbook (MSRPH), SOP #17 
– 17.5.3.6 – “The Operator shall initially secure the class 2 rail vehicle(s) with one operational set 
of handbrakes or the parking brake after positioning the vehicle(s) on the storage tracks.” 
 
Incident Site 
 
Greenbelt Yard, Storage Tracks  
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Field Sketch/Schematics 

Purpose and Scope 

The purpose of this accident investigation and candid self-evaluation is to collect and analyze 
available facts, determine the probable cause(s) of the incident, identify contributing factors, and 
make recommendations to prevent a recurrence. 

Investigative Methods 

The investigative methodologies included the following: 

 Physical Site Assessment

 Formal Interviews – SAFE interviewed one individual as part of this investigation.
Interviews include persons present at, during, and after the incident, those directly
involved in the response process, and representatives from the Washington Metrorail
Safety Commission (WMSC). SAFE interviewed the following individual:

 TRST Equipment Operator.

 Documentation Review – A collection of relevant work history information and process
documentation contained in WMATA systems of record. These records include:

 TRST Equipment Operator Training Records
 TRST Equipment Operator Certifications
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 TRST Equipment Operator 30-Day work history review 
 Metrorail Safety Rules and Procedures Handbook (MSRPH) 
 National Oceanic Atmospheric Administration (NOAA)  
 Rail Operations Control Center (ROCC) Incident Report 
 Maximo Data 

 
 System Data Recording Review – A collection of information contained in Metro Data 

Recording Systems. This data includes: 
 ARS (Audio Recording System) playback [Landline Communications]  

  
Investigation 
 

At approximately 21:50 hours, a TRST Equipment Operator operating RMM BR01 had a slow 
speed collision with unoccupied RMM T004 resulting in minimal damage. The Equipment 
Operator was attempting to move RMMs within the Greenbelt Yard to retrieve another RMM for 
their night job assignment. The TRST Equipment Operator exited BR01 without setting the 
handbrake, and subsequently drifted two feet making contact with T004 causing minor damage 
to the light lens. The TRST Supervisor contacted SAFE at approximately 22:08 hours, and SAFE 
responded to the scene. SAFE reported the accident to ROCC at approximately 22:54 hours. 
TRST Management removed the TRST Equipment Operator from service for post-incident 
testing. No injuries were reported as a result of this accident.  
   
Chronological Event Timeline 
 

ARS playback disclosed that a TRST Supervisor reported a collision between BR01 and T004 in 
the Greenbelt Yard to Maintenance Operations Control (MOC).   

Time Description 

21:50 hrs. TRST Employee: TRST Employee operating BR01 made contact with T004 
while making rail vehicle moves within the Greenbelt Yard. 

22:08 hrs. TRST Supervisor: TRST Supervisor notified SAFE of a collision occurring 
in the Greenbelt Yard between two RMMs.  

22:54 hrs. ROCC: Received report from SAFE stating a collision occurred in the 
Greenbelt Yard at approximately 21:50 hours between RMM BR01 and 
RMM T004. The accident location was on the maintenance yard leads 
adjacent to the hand switch. There was minor damage to T004, and no 
injuries were reported. ROCC notified all concerned personnel, including 
CTEM.  

22:57:37 hrs. MOC: MOC received information about the accident at Greenbelt Yard. 
TRST Supervisor reports the operator’s name, employee ID, and the 
vehicles involved in the accident. [Landline]  

 
Car and Track Equipment Maintenance (CTEM)  
 

CTEM personnel performed a post-incident inspection on BR01 and T004. CTEM personnel 
inspected and replaced the damaged light assembly for T004 on March 12, 2021.  CTEM 
personnel inspected BR01 and found no damage or issues with the rail maintenance vehicle 
related to the collision. In addition, CTEM personnel found a headlight nonoperational on BR01 
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and it was replaced. BR01 was placed back in service and the work order was completed on 
March 25, 2021. 

Interview Findings 
 

The Equipment Operator was formally interviewed via Microsoft Teams, which included the SAFE 
investigation team, relevant Metro management and representatives from the WMSC. The 
interview conducted identified the following key findings associated with this event: 

The Equipment Operator reported Class 2 vehicle operators do not communicate with the 
Interlocking Operator to reposition RMM vehicles on the storage tracks that are not governed by 
Automatic Train Control (ATC) equipment.   

The Equipment Operator stated they are positioning maintenance rail vehicles closer than the 
recommended 10 feet of separation due to the number of vehicles being stored in the 
maintenance tracks and limited space. 

Findings 
 

 BR01 and T004 are Class 2 maintenance rail vehicles. 
 The Equipment Operator was last certified to operate a Class 2 vehicle on August 8, 2020. 
 The Equipment Operator did not secure the handbrake before they exited their 

maintenance rail vehicle. This action was not in compliance with MSRPH SOP #17 – 
17.5.3.6 – “The Operator shall initially secure the class 2 rail vehicle(s) with one 
operational set of handbrakes or the parking brake after positioning the vehicle(s) on the 
storage tracks.” 

 Class 2 operators do not communicate with the Interlocking Operator to reposition RMM 
vehicles on the storage tracks that are not governed by ATC equipment. 

 TRST personnel modified the accident scene by moving the units prior to SAFE’s arrival 
without approval. 

 Class 2 vehicles do not have a written procedure to properly park the vehicles with the 
yards’ storage tracks. 
 

Weather 
 

At the time of the incident, NOAA recorded the temperature at 46° F, no wind, clear skies with 
visibility of 10 miles. Based on findings, weather was not a contributing factor in this incident 
(Weather source: NOAA – Location: Greenbelt, MD.) 

Human Factors 
 

Fatigue 
 

Signs and Symptoms of Fatigue:  The incident data was evaluated for signs and symptoms of 
fatigue that may have been present at the time of the incident. The Equipment Operator reported 
feeling fully alert at the time of the incident and reported experiencing no symptoms of fatigue in 
the time leading up to the incident. 
 
Fatigue Risk:  The incident data was evaluated for fatigue risk factors. Risk factors for fatigue 
were present. The incident time of day did not suggest an increased risk of fatigue-related 
impairment; however, the Equipment Operator reported some variation in the sleep schedule in 



Incident Date: 03/09/2021    Time: 21:50 hours Page 8 
Final Report – Collision Between Two or  
More Rail Transit Vehicles  
E21102 

Rev.1 Drafted By:      SAFE 702 – 07/20/2021  
Rev.1 Reviewed By:  SAFE 70 – 07/22/2021  
Rev.1 Approved By:  SAFE 70 – 07/22/2021  

the days leading up to the incident. The variations in sleep were reported due to working both day 
and night shifts throughout the week. The Equipment Operator was awake for approximately three 
hours at the time of the incident. The preceding off-duty period was 15 hours long, which provides 
an opportunity for 7-9 hours of sleep. The Equipment Operator reported seven and half hours of 
sleep in the 24 hours preceding the incident. This was a comparable amount to the Equipment 
Operator's usual workday sleep durations. The Equipment Operator reported no issues with 
sleep.  

Since fatigue risk factors were present, a biomathematical fatigue modeling application (SAFTE-
FAST WebSFC) was used to further evaluate fatigue risk factors that may have been present in 
the Equipment Operator’s schedule. The analysis was based on the Equipment Operator’s work 
schedule, bed and wake times from the day before the incident and reported habitual sleep 
durations. The estimated performance effectiveness at the time of the incident was 87%. Based 
on the analysis, two factors may have contributed to an increased risk of fatigue at the time of the 
incident: the employee slept less than 8 hours in the 24 hours leading up to the incident and (2) 
the employee’s night work and daytime sleep contribute to a circadian misalignment that 
increases the risk of fatigue.  

Figure 1 - Modeling analysis output shows estimated performance effectiveness during the incident work shift, based 
on the employee work and reported sleep schedule. The dotted line is the incident time. Fatigue factors are identified 
in the inset table. 

Incident Time 
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Figure 2 - Modeling analysis output shows estimated performance effectiveness in the month leading up to the incident, 
based on the employee work and reported sleep schedule. 

Figure 3 - Modeling analysis output shows estimated performance effectiveness in the month leading up to the incident, 
based on the employee work and reported sleep schedule. Fatigue factors are identified in the inset table. 
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Post-Incident Toxicology Testing 

WMATA’s Drug and Alcohol Program determined that the Equipment Operator was not in 
violation of the Drug and Alcohol Policy and Testing Program (7.7.3/6).  

Probable Cause Statement  

The probable cause was a lack of storage track space and procedures to properly store Class 2 
vehicles within the rail yards, including identifying the appropriate distance separating stored 
units. A contributing factor was the handbrake not being set prior to the Operator exiting the rail 
vehicle. This is required per Metro Safety Rules and Procedures Handbook (MSRPH), SOP #17 
– 17.5.3.6 – “The Operator shall initially secure the class 2 rail vehicle(s) with one operational set
of handbrakes or the parking brake after positioning the vehicle(s) on the storage tracks.”

SAFE Recommendations/Corrective Actions 

The following are the recommendations and corrective actions identified as a result of this 
investigation and associated root cause evaluation (Appendix F). These recommendations are 
tracked using WMATA’s Safety Measurement System Incidents/Accidents (SMS I/A) Module and 
are verified by SAFE upon completion. The responsible department is identified in the corrective 
action code, and the respective departmental Safety Risk Coordinator (SRC) will manage the 
mitigation. Refer to the SMS I/A Module for additional information. 

Corrective Action ID Description 
Responsible 

Party 
Due Date 

92222_SAFECAPS_ 
TRST_001 

(RC-1) Review policies and procedures governing 
the storage of TRST Class 2 vehicles within all rail 
yards. Assess whether equipment can be 
strategically stored based on scheduled activities. 
Work with other departments that store Class 2 
vehicles in yards to develop storage requirements 
similar to Class 1 vehicles, including securement 
and separation distances. 

TRST SRC 07/01/2021

92222_SAFECAPS_ 
TRST_002 

(CF-1) Produce a Lessons Learned with focus on 
parking rail maintenance vehicles. 

TRST SRC 04/15/2021

92222_SAFECAPS_ 
TRST_003 

(CF-1) Schedule and ensure the Equipment 
Operator completes refresher training on Class 2 
vehicle operation.

TRST SRC 06/15/2021
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Appendix A – Interview Summary  

Equipment Operator 

This employee is a WMATA Equipment Operator with ten years of experience as an Equipment 
Operator, one year of service as a Track Laborer, and two years of service as a Track Repairman. 
The TRST Equipment Operator’s last certification was on August 8, 2020, and they have no 
history of sleep issues to report.   

Based on the SAFE interview, the TRST Equipment Operator reported their assignment was to 
retrieve the RMM that was stored behind other maintenance rail vehicles on the storage track. 
TRST Equipment Operator stated they were operating BR01 and attempted to store it adjacent 
to T004. As they exited BR01, the Equipment Operator stated they noticed that BR01 continued 
to move and witnessed it making contact with T004. The employee reported they realized they 
did not set the parking brake before they exited BR01. TRST Equipment Operator reported they 
were not distracted during the accident and “just made a mistake.” When asked about the 
procedures for storing maintenance vehicles in the Greenbelt Yard, the Equipment Operator 
stated due to the number of vehicles being stored in the maintenance tracks and limited space, 
they are positioning maintenance rail vehicles closer than the required 10 feet of separation.  
(Note that 10 feet of separation is an informal requirement and is not documented.)        
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Appendix B – Incident Photos 
 

 
Photo #1 – T004 displaying damaged light assembly. 
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Photo #2 – T004 damaged light assembly (top view). 

 
Photo #3 – T004 damaged light assembly (bottom view). 

 
Photo #4 – T004 damaged light assembly (front view). 
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Appendix C – Maximo Data – T004 
 

 
Document #1 – WO #16208834 displaying total work completed and damage costs for RMM T004. 
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Appendix C – Maximo Data – BR01 
 

 

Document #2 – WO #16208808 displaying total work completed and work order status for RMM BR01. 
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Appendix D – Employee Statement 
 

Page 1 of 2 
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Appendix D – Employee Statement 
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Appendix E – Lesson Learned 
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Appendix F – Root Cause Analysis  
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