
 
 WMSC Commissioner Brief: W-0245 – Evacuation for Life Safety Reasons at Crystal City Station – March 16, 2023  

Prepared for Washington Metrorail Safety Commission meeting on October 24, 2023 

Safety event summary: 

Crystal City Station was evacuated for life safety reasons on March 16, 2023 at 8:49 p.m. due to smoke coming from 

an escalator. The investigation determined this smoke was due to a shifted drive system and accumulated dirt and 

grease in this unit, which is at the end of its useful life. 

Escalator X05, one of three escalators that carry riders between the Mezzanine (faregates) level and the Crystal City 

Shops level (the level just below street level with direct entrances to the underground shops and corridors), began 

emitting smoke. This triggered a fire alarm received by the Metro Transit Police Department (MTPD), the Rail 

Operations Control Center, and the Station Manager’s kiosk display at approximately 8:53 p.m. 

The Station Manager found smoke coming from Escalator X05. Both that escalator and the adjacent unit, Escalator 

X06, both shut down automatically as designed. The Station Manager manually shut off Escalator X04. The Station 

Manager then retrieved a fire extinguisher and returned to the escalators. The fire extinguisher was not needed, as the 

escalator’s deluge system had activated after the fire started. 

At 8:54 p.m., personnel in the Rail Operations Information Center requested an emergency response from the Arlington 

County Fire Department (ACFD). Units arrived at the station at 8:56 pm. 

At 8:59 p.m., the station was closed, and trains began bypassing the station due to the smoke at the station entrance. 

ROCC personnel notified MTPD and the Office of Elevators and Escalators (ELES).  

At 9:01 pm, the Radio Rail Traffic Controller instructed Train ID 459 to stop at Crystal City Station to allow two customers 

already on the platform to board. The operator was instructed to key the customers on. This means that the operator 

only opens one specific door that they are present at to ensure the necessary individuals board but that no one else 

inadvertently exits the train. 

At 9:16 p.m., Arlington County Fire Department personnel used fans near the bottom of the escalators to help ventilate 

the area. The escalator no longer appeared to be creating new smoke after the escalator was shut down. The sprinkler 

deluge system had helped extinguish the fire. The fire department departed after Metrorail Office of Elevator and 

Escalator (ELES) personnel arrived. 

ELES determined that the escalator’s drive system had shifted causing contact with the main drive sprocket and step 

tracks. ELES personnel reported visible fire damage and the presence of accumulated dirt and grease. Escalator X05 

was removed from service for heavy repair. The unit is at the end of its useful life. It is scheduled to be replaced in the 

next few years. Repairs were also made to adjacent escalators X04 and X06. 

An assessment by Metrorail’s Fire Marshall concluded that the damage was contained to Escalator X05 and was likely 

caused by mechanical failure that resulted from excessive heat and smoke conditions. 

Probable Cause: 



 
 The probable cause of this event was deficient hazard identification and mitigation practices to prevent and identify dirt 

and grease accumulation, particularly as the escalator approaches the end of its useful life. 

Corrective Actions: 

The escalator was removed from service, repaired and returned to service on March 20, 2023. 

WMATA issued a reminder to ELES mechanics to perform quality Preventive Maintenance Instruction (PMI) and check 

all components during inspections. 

Personnel responsible for maintenance on the unit were counseled on performing maintenance that meets or exceeds 

original equipment manufacturer specifications. 

Since the time of this event, Metrorail has progressed implementation of several corrective action plans to address 

findings from the WMSC’s Audit of Station Maintenance, Elevators and Escalators issued in May 2022. 

WMSC staff observations: 

On March 17, 2023, the day following the event, an ELES Superintendent conducted a follow-up investigation and did 

not identify any failed components. However, an analysis conducted by the WMATA Fire Marshal that same day 

identified the probable ignition source to be friction heating as a result of mechanical failure. Properly identifying, 

tracking and mitigating hazards is essential to the safety of the Metrorail system. 

Metrorail has ongoing, funded long-term plans for escalator rehabilitation and replacement that are carried out across 

the system. Metrorail should ensure these replacements prioritize those units that are at or beyond their useful life.  
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Washington Metropolitan Area Transit Authority 
Department of Safety (SAFE) 

Office of Safety Investigations (OSI) 
 

FINAL REPORT OF INVESTIGATION A&I E23179 
 

Date of Event: 03/16/2023 
Type of Event: Evacuation for Life Safety Reasons 
Incident Time: 20:49 hours 
Location: Crystal City Station, Escalator X05 
Time and How received by SAFE: 20:59 hours via MAC 
WMSC Notification Time: 22:35 hours 
Responding Safety Officers:  N/A 
Rail Vehicle: N/A 
Injuries: N/A 
Damage: Stub shaft bearing grease line, main drive chain, 

numerous steps and axle rollers. 
Emergency Responders: ACFD, ELES, RTRA, and MTPD 

SMS I/A Incident Number: 20230317#106965MX  
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Abbreviations and Acronyms 
 

AFCD  Arlington County Fire Department  

ARS  Audio Recording System 

CAP  Corrective Action Plan 

CCTV  Closed-Circuit Television 

ELES  Office of Elevators and Escalator Services 

I/A  Incidents/Accidents 

ICP  Incident Command Post 

MAC  Mission Assurance Coordinator 

MSRPH  Metrorail Safety Rules and Procedures Handbook 

MTPD  Metro Transit Police Department 

NOAA  National Oceanic and Atmospheric Administration 

OEP  Office of Emergency Preparedness 

OSC  On-Scene Commander 

OOS  Out of Service 

RTRA  Office of Rail Transportation  

ROCC  Rail Operations Control Center 

ROCS  Rail Operations Control System 

SAFE  Department of Safety  

SMS  Safety Measurement System  

SRC  Safety Risk Coordinator  

WMATA   Washington Metropolitan Area Transit Authority  

WMSC   Washington Metrorail Safety Commission 
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Washington Metropolitan Area Transit Authority  
Department of Safety – Office of Safety Investigations 
 
Executive Summary 
*Note that all times listed are approximate and may contain minor variations due to differences between 
systems of record. * 
 
On Thursday, March 16, 2023, at 20:49 hours, smoke began emitting from Escalator X05 at 
Crystal City Station. The Station Manager confirmed the smoke and reported the incident to the 
Rail Operations Control Center (ROCC). At 20:59 hours, the Mission Assurance Coordinator 
(MAC) was notified by the Rail Operations Information Center (ROIC) of a fire alarm at Crystal 
City Station. The ROCC notified the Arlington County Fire Department (ACFD), the Metro Transit 
Police Department (MTPD), and dispatched an Office of Rail Transportation (RTRA) Supervisor 
to assist with the scene. ROCC also requested that personnel from the Office of Elevators and 
Escalator Services (ELES) respond.  
 
Unified Command was established with ACFD and MTPD, with the Incident Command Post (ICP) 
established on the street level near the station entrance at South Bell Street.  ROCC instructed 
trains to bypass the station, requested a bus bridge, and implemented SOP 1A as mitigation 
efforts continued. ACFD determined the incident to be a maintenance issue and turned the scene 
over to MTPD. MTPD transferred the scene to RTRA while ELES personnel continued 
troubleshooting. The deluge system activated as designed and extinguished the heat source, 
which also resulted in flooding of the pit. 
 
A post-incident inspection by ELES was unable to determine the proximate cause of the event. 
Bearings in the area of the origin were found to be well lubricated, and the main drive sprocket 
was found with some wear damage; however, it could not be confirmed as the source of heat that 
produced the event. Further discussion and review of the WMATA Fire Marshal’s Investigation 
report resulted in agreement that the likely cause of the fire event was a mechanical failure that 
resulted in excessive heat and smoke conditions. There were no reported injuries as a result of 
this incident.    
 
The probable cause of the evacuation for life safety reasons at Crystal City Station on March 16, 
2023, was smoke originating from Escalator X05, which resulted from a mechanical failure. This 
failure led to friction heating within the escalator shaft, causing the internal parts to overheat and 
combustible materials within the escalator to ignite. As a precaution, the station was closed, and 
the smoke was effectively dispersed using fire department ventilation fans. The escalator’s deluge 
system extinguished the fire. The incident did not persist after activation of the deluge system.  
 
Incident Site 
 
Crystal City Station, Escalator X05 
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Field Sketch/Schematics 
 

 
The above depiction is not to scale. 
 
The entrance to Crystal City Station is located at the intersection of 18th Street S and South Bell 
Street. Escalators X01, X02 and X03 descend from the streel level to the Crystal City Shops 
Level. Escalators X04, X05 and X06 descend from the Crystal City Shops Level to the Mezzanine 
Level. 
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Escalators X01, X02 and X03 view from shops level ascending to the street level. 
 
 

 
Escalators X04, X05 and X06 view from the Crystal City Shops Level descending to the Mezzanine Level. 
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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: 

 Site Assessment through documentation review  
 

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

 Metrorail Safety Rules and Procedures Handbook (MSRPH) 
 National Oceanic Atmospheric Administration (NOAA)  
 Metro Transit Police Department (MTPD) Event Report 
 Rail Operations Control Center (ROCC) Incident Report 
 Rail Operations Control System (ROCS) SPOTS Report 
 Office of Elevators and Escalators Services (ELES) Work Order 

 
 System Data Recording Review – Collection of information contained in Metro Data 

Recording Systems. This data includes: 
 ARS (Audio Recording System) playback [Radio and Landline Communications]  
 CCTV (Closed-Circuit Television) 

  
Investigation 
 
On Thursday, March 16, 2023, at 20:49 hours, smoke began emitting from Escalator X05 at the 
Crystal City Station.  
 

 
Figure 1 - Smoke emitting from Escalator X05 at 20:49 hours. 
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The Station Manager confirmed the smoke and reported the incident to the ROCC. Crystal City 
Station CCTV showed the Station Manager evacuating customers from the station. 
 

 
Figure 2 - Station Manager instructing customers as they close down all escalators at 20:53 hours. 
 
The ROCC notified ACFD, MTPD, and dispatched an RTRA Supervisor to assist with the scene. 
ROCC also requested ELES to respond.  Crystal City Station CCTV footage determined that 
ACFD arrived at 21:00 hours.  
 

 
Figure 3 - ACFD arrived on the scene at 21:00 hours. 
 
Unified command was established with ACFD and MTPD, and they established the ICP on the 
street level, in front of the escalators near the station entrance at South Bell Street. ACFD set 
exhaust fans on the mezzanine level to mitigate air quality near the escalators at 21:16 hours.  
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Figure 4 - ACFD setting up ventilation fans at the bottom of the escalators to clear the smoke from the station at 21:16 
hours. 
 
ELES Supervisor responded to Crystal City Station in tandem to assess the smoke condition at 
Crystal City Station.  
 

 
Figure 5 - ELES Supervisor arrived on the scene at 21:16 hours. 
 
ROCC instructed trains to bypass the station, requested a bus bridge, and implemented SOP 1A 
as mitigation efforts continued. ACFD determined the incident to be a maintenance issue and 
turned the scene over to MTPD. MTPD transferred the scene to RTRA while ELES personnel 
continued troubleshooting. The immediate cause of the smoke was not determined.  
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The following day Friday, March 17, 2023, ELES personnel conducted a follow-up investigation 
at Crystal City. The ELES Mechanic reported that they removed five steps of Escalator X05 to 
gain access to the area where the fire was located. They reported that the initial investigation 
showed signs that the escalator drive system had shifted to the left side, causing slight contact 
with the main drive sprocket and step tracks on the right side. They stated there was visible fire 
damage to the stub shaft bearing grease line, main drive chain, and numerous step and axle 
rollers the right side. Accumulated dirt and grease were also visible through the escalator but not 
considered excessive in this instance.  
 
All removed drive components were reportedly visually inspected to determine any cause of the 
fire. ELES found the bearings were well-greased and showed no signs of wear. The maintenance 
history was also investigated for Escalator X05, and the components had all been replaced on 
September 10, 2022, due to wear on the previous parts. Routine maintenance was completed as 
scheduled on a 45-day cycle. The escalator was last serviced on March 2, 2023. ELES Mechanics 
stated there is no reported maintenance history on this unit that would have contributed to the 
cause of the fire. This escalator unit is at the end of its useful life and scheduled for replacement 
within the next few years.  
 
ELES concluded it is unlikely that the drive sprocket contacting the step track could have created 
enough heat to cause the combustion of accumulated dirt and grease; however, further discussion 
and review of the WMATA Fire Marshal’s Investigation report resulted in agreement that the likely 
cause of the fire event was a mechanical failure that resulted in excessive heat and smoke 
condition. All repairs were completed on March 20, 2023, and the escalator was returned to 
service. The total parts cost for this incident was $10,288.57, and labor costs were $7,273.14.    
 
Chronological Event Timeline 
 
A review of ARS playback, i.e., phone and radio communications, revealed the following timeline: 
Time Description 

20:49:20 hours Smoke began emitting from the top of ascending Escalator X05 [CCTV] 

20:50:20 hours Descending Escalator X06 stopped running and became stationary [CCTV] 

20:52:56 hours Smoke began emitting from the bottom of ascending Escalator X05 [CCTV] 

20:52:58 hours Ascending Escalator X05 stopped running and became stationary [CCTV] 

20:53:00 hours MTPD received a fire alarm alert from Crystal City Station [MTPD Alert] 

20:53:06 hours Station Manager approached escalators and observed smoke emitting from 
Escalator X05 [CCTV] 

20:53:33 hours Station Manager arrived at the top of the escalators and began to shut down 
Escalator X04 [CCTV] 

20:54:40 hours ACFD received a fire alarm call at Crystal City Station. Engine 105 and Truck 
105 dispatched [Open MHz]  

20:55:44 hours Station Manager returned to the escalators with a fire extinguisher to assess 
the scene [CCTV] 

20:56:50 hours ACFD Engine 105 reported on scene and observed smoke coming from the 
entrance escalators [Open MHz] 

20:59:00 hours The ROIC notified ROCC of smoke emitting from Escalators 4, 5, and 6 at 
Crystal City Station and requested trains to bypass the station. ROCC 
instructed trains to bypass Crystal City Station. ROCC notified and dispatched 
MTPD and ELES personnel [OPS 3] 

21:01:00 hours Shuttle Bus service requested. ROCC instructed Tran ID 459 to stop at 
Crystal City Station, key down, and allow two customers to board. Train ID 
459 compiled and continued on in revenue service. [OPS 3] 
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Time Description 

21:13:00 hours RTRA Supervisor arrived on the scene and was appointed as RTRA Forward 
Liaison [OPS 3] 

21:16:43 hours ACFD placed fans near the bottom of escalators to assist with ventilation 
[CCTV] 

21:16:51 hours ELES personnel arrived on the scene to assess the escalators [CCTV] 

21:40:40 hours ACFD declared the scene a maintenance issue and departed. MTPD 
assumed On Scene Commander (OSC) [CCTV] 

22:13:00 hours MTPD transferred OSC to RTRA [OPS 3] 

23:09:00 hours Station reopened, and normal services resumed [OPS 3] 

Note: Times above may vary from other systems’ timelines based on clock settings. 
 
Office of Elevator of Escalator Maintenance (ELES) 
 
ELES Mechanics assessed the escalators at Crystal City Station. They removed power from the 
unit to investigate. ELES removed the reducer and components and reinstalled the components 
on the left side. The escalators were placed out of service (OOS) and barricaded. The bottom pan 
switches on X04 and X06 were replaced. The steps were cleaned on the adjacent escalators 
while X05 remained OOS for heavy repair (See Appendix D). This escalator unit is at the end of 
its useful life and scheduled for replacement within the next few years.  
 
The incident in question involved a fire that originated on Escalator X05 at Crystal City Station. 
Upon investigation, it was determined that the escalator's drive mechanism had shifted to the 
right, leading to contact between the drive sprocket and the fixed track. This contact resulted in 
metal friction between the drive chain and step tracks, generating enough heat to initiate the fire. 
 
The primary cause of the mechanical failure was traced back to loose hardware in the bearing set 
screws located behind the drive sprocket. It was discovered that the last maintenance conducted 
on the escalator that would have accessed this component, approximately seven months before 
the incident, likely failed to ensure the proper tightening of these set screws. Additionally, a 
misalignment in the reducer stabilizer, a critical component providing redundancy, was identified 
through photographic evidence from the investigation. 
 
To address the mechanical failure and prevent future incidents, immediate corrective actions were 
taken. A safety bulletin was issued to all maintenance staff, stressing the importance of proper 
inspection and tightening of critical components during routine maintenance tasks. Plans were 
set to replace the escalators, including Escalator X05, as part of the next scheduled replacement 
contract. The procurement process is underway, and the replacement is expected to be 
completed within the next 8-12 months. 
 
During the investigation, it was determined that the PMI conducted on Escalator X05 was a 
monthly inspection, which does not require checks for drive components. The PMI check sheet 
mandates annual inspections for drive components and adjustments as needed. The most recent 
monthly inspection performed on the escalator in question was a lower-level inspection and did 
not include inspection of the drive components. As noted above, the last major inspection was 
conducted approximately seven months prior to this event. 
 
The investigation revealed that standard procedures for monitoring and inspecting escalators 
within the WMATA system were generally followed. However, the incident emphasized the critical 
importance of adhering to the prescribed maintenance schedules and performing thorough PMIs 
to identify and rectify potential mechanical failures. The age of the escalator was determined not 
to be a direct factor in the mechanical failure leading to the fire. 
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Conclusion and Recommendations 
 
In conclusion, the incident at Crystal City Station was attributed to a mechanical failure resulting 
from loose hardware and misalignment in the escalator's drive system.  
 
Considering the findings, the following recommendations are proposed: 
 

1. Conduct comprehensive training for maintenance staff on proper inspection and tightening 
procedures for critical components during routine maintenance. 

2. Reinforce adherence to prescribed PMI schedules and annual inspections for drive 
components. 

3. Enhance documentation and record-keeping procedures to ensure compliance with 
maintenance protocols. 

 
These recommendations aim to bolster the safety and reliability of escalators within the WMATA 
network, ultimately ensuring the well-being of passengers and personnel alike. 
 
Office of Emergency Preparedness (OEP) Fire Marshal 
 
The Fire Marshal performed an analysis of the incident scene and determined the probable 
ignition source was friction heating as a result of mechanical failure. The Fire Marshal reviewed 
the scene and conducted discussion with personnel from ELES. The damage was contained to 
the escalator mechanical area and the sprinkler deluge system was activated to extinguish the 
fire in the incipient phase (See Appendix E). 
 
Weather 
 
On March 16, 2023, at the time of the incident, NOAA recorded the temperature as 47° F, with no 
wind, clear, 40% humidity, and visibility of 10 miles. This event occurred at the entrance and within 
the escalator section of the station. Weather was not a contributing factor in this incident (Weather 
source: NOAA – Location: Arlington, VA) 
 
Related Rules and Procedures 
 

 SOP #1A – Command, Control and Coordination of Emergencies on the Rail System. 
 
Findings 
 

 The MTPD received a fire alarm for Crystal City Station. 
 The ACFD determined Escalator X05 was the source of the smoke. 
 ELES conducted a follow-up site investigation on March 17, 2023, to determine the cause 

of the smoke. No failed components were identified during this inspection; however, 
further discussion and review of the WMATA Fire Marshal’s Investigation report resulted 
in agreement that the likely cause of the fire event was a mechanical failure that resulted 
in excessive heat and smoke condition. 

 The escalator deluge system functioned as designed and extinguished the fire.   
 
Immediate Mitigation to Prevent Recurrence 
 

 The Station Manager promptly closed the station and initiated the evacuation of 
customers. 
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 The ROCC implemented Standard Operating Procedure 1A (SOP 1A), which outlines the 
command, control, and coordination of emergencies on the rail system. 

 The ROCC directed trains to be turned back and established a bus bridge to allow for the 
bypassing of the affected station. 

 Mechanics from ELES assessed the escalator involved in the incident to evaluate its 
condition and address any necessary repairs. 
 

Probable Cause Statement 
 
The probable cause of the evacuation for life safety reasons at Crystal City Station on March 16, 
2023, was smoke originating from Escalator X05, which resulted from a mechanical failure. This 
failure led to friction heating within the escalator shaft, causing the internal parts to overheat and 
combustible materials within the escalator to ignite. As a precaution, the station was closed, and 
the smoke was effectively dispersed using fire department ventilation fans. The escalator’s deluge 
system extinguished the fire. The incident did not persist after activation of the deluge system.  
 
Recommended Corrective Actions 
 

Corrective 
Action Code 

Description 
Responsible 

Party 
Estimated 

Completion 
Date 

106965MX_
SAFECAPS_
ELES_001 

(RC-1) ELES Management will issue a reminder 
to all mechanics to perform quality PMI and check 
all required components during inspections. 

 ELES SRC Completed 

106965MX_
SAFECAPS_
ELES_002 

(RC-1) Mechanics that performed previous PMI on 
the unit were counseled on performing 
maintenance that meets or exceeds OEM 
specifications.  

ELES SRC Completed 

106965MX_
SAFECAPS_
ELES_003 

Escalator to be scheduled for replacement. ELES SRC 12/31/2024 
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Appendices 
 
Appendix A – Rail Operations Control System (ROCS) Spots Report 
 

 
Attachment 1 – ROC SPOTS Report Page 1 of 2  
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Attachment 2 – ROC SPOTS Report Page 2 of 2  
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Appendix B – Rail Operations Control Center Incident Report (Abridged) 
 

 
Attachment 3 – ROCC Incident Report page 1 of 2  
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Attachment 4 – ROCC Incident Report page 2 of 2  
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Appendix C – Office of Elevators and Escalators Services (ELES) Superintendent Memo 
(Redacted) 
 

 
Attachment 5 – ELES Memorandum page 1 of 1. 
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Appendix D – Office of Elevators and Escalators Services (ELES) Work Order 
 

 
Attachment 6 – ELES repair work orders page 1 of 6 
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Appendix E – Fire Marshal Investigative Report 
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Appendix F – Incident Photos 
 

 
Image 1 - Drive sprocket (top right), idler sprocket (bottom) and drive sprocket stub shaft and bearing (top left). The 
idler shows signs of rubbing, it should have a white paint like the drive sprocket but has been worn off. 
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Image 2 - Stub shaft bearing showing it has been well greased. 
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Image 3 - Melted escalator step roller. Polyurethane wheel has melted away. Drive sprocket has signs or wear from 
rubbing on step track. 
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Image 4 - Damaged step roller, broken drive chain safety switch actuator arm and damaged escalator drive chains. 
Polyurethane has melted off both step roller, switch arm and drive chains on right side. 
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Image 5 - Closer picture of the damage to the escalator drive chains and broken chain actuator arm. Drive and idler 
sprockets show signs of wear from rubbing on step track. 
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Image 6 - Undamaged left side drive area. Notice painted finish on both sprockets. 
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Image 7 - Damaged right side drive area. 
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Image 8 - Escalator drive area for Drive #1. This escalator has 2 drives. Drive #2 is located further down the escalator. 
Drive #2 was unaffected. 
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Image 9 – Affected Escalator X05 before repairs began. 
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Image 10 - Melted grease line for the stub shaft bearing. 
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Appendix G – Root Cause Analysis 
 

 
 


