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NATIONAL TRANSPORTATION SAFETY BOARD 

Office of Railroad, Pipeline, and Hazardous Materials Investigations 
                             Washington, D.C.  20594 

 

 

Survival Factors 
 
 

Group Chairman’s Factual Report of the Investigation1 
 

– Crashworthiness and Fire Department Response2 – 
 

Report Date:   August 24, 2022 
 
 
A.  Accident Information 
 
 NTSB Accident Number:      RRD22MR007 
 Location (accident reference):    San Bruno, CA (San Mateo County) 
 Date / Approx. Time of Accident:   March 10, 2022 / 10:34 a.m. PST3 
 Brief Synopsis:        commuter train collision with railroad  

construction project equipment 
 Railroad (Property Owner):     Caltrain 

Accident Site (Location): Caltrain Main Line, Track #2, at milepost 11.7 
(approximately), which was about 8/10 of a mile 
south of the San Bruno (commuter train) station 

 
 
 
 
Note – photographs and videography imagery obtained by the Survival Factors investigation 
generally are not included in this report, due to the volume content and unwieldy format of the 
documentation media, or due to confidentiality considerations, in which the photographs and 
videography imagery is made available, to the extent possible, as separate report documentation 
(allowing for confidentiality / sensitivity considerations of the individual image contents).   

 
1 Generally described, NTSB investigations are conducted pursuant to the criteria cited under 49 CFR Part 831. 
2 This Survival Factors investigation exclusively addresses the elements and factors of [1] the railroad equipment 
crashworthiness (locomotive and passenger coach cars), and [2] the Fire Department Response to the accident. 
3 Pacific Standard Time 
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B.  Synopsis of the Accident 
 
See Synopsis narrative, as compiled by the Investigator-in-Charge, which is available in the 
NTSB public docket. 
 
        ---------------------------------------------------- 
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Select abbreviations and acronym nomenclature used in this report 
CA     California 
CAD    Computer Aided Dispatch 
CFR     Code of Federal Regulations (see https://www.ecfr.gov/) 
ref     reference, or in referenced to 
FRA    Federal Railroad Administration (see https://railroads.dot.gov) 
PCJPB    Peninsula Corridor Joint Powers Board 
ROW    right-of-way [in the context of railroad trackage] 
SF     Survival Factors [NTSB investigation] 
SBFD    San Bruno Fire Department 
SBPD    San Bruno Police Department 
USGS    United States Geological Survey (see [Internet] https://www.usgs.gov/) 

 
--------------------------------------------------- 

 
C. Crashworthiness and Fire Department Response – Technical Working Group 

Participants4 
 

Richard M. Downs, Jr., P.E. 
Crashworthiness and Fire Department Response - Group Chairperson 
NTSB / Washington, DC 

 
Henry Flores  
Deputy Director, MOE [Maintenance of Equipment] 
Caltrain / San Jose, CA 

 
Ari Delay 
Fire Chief 
Fire Department 
City of San Bruno, CA 

 
--------------------------------------------------- 

 
D.  Details of the Investigation5 
 

1.0  Relevant Background Factors / Information 
 

1.1  Accident Scenario / General Description 

 
4 Participants of the Technical Working Group typically include [1] the Group Chairperson [NTSB investigative 
staff], [2] participants as designated by the Party to the Investigation, pursuant to the criteria of 49 CFR 831.11, and 
[3] potentially other individuals as designated by other organizations / entities that the Technical Working Group 
Chairperson deems necessary and appropriate to participate in the Group. 
5 Data and documentation of the investigation, as accrued from, or as made available to the investigation by the 
individual participants of the Crashworthiness and Fire Department Response Group, and/or data / documentation as 
made available to the investigation by other contributors (as individually noted), is described in this report section. 
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The accident involved the collision of a commuter train (in revenue service) with railroad 
construction project equipment (which was located in the path of the oncoming train), and fire 
that subsequently ignited as a result of the collision.  The commuter train was comprised of one 
locomotive (at the lead-end of the train) and five passenger coach railcars (trailing the 
locomotive).  The railroad construction project equipment, which was unoccupied at the time 
[i.e., moment] of the collision6, consisted principally of a ‘pilot vehicle’, and two, road / rail 
[capable], ‘crane-type’ vehicles, positioned in sequence on the track.  The railroad construction 
project equipment was operated by a technical contractor of Caltrain, by the name of Balfour 
Beatty, which was engaged in a railroad construction project in that area of the railroad.  Balfour 
Beatty operations were supported by a subcontractor / subgroup coordinator by the name of 
Transit America Services, Inc (TASI).  All of the railroad construction project equipment 
vehicles were fitted with ‘hi-rail wheelsets’, which allowed the construction project equipment 
vehicles to travel on railroad track (to perform the railroad construction project activities). 
 

1.2  Locality of the Accident / Civil Jurisdiction, and Property Identification7 
 
The accident occurred on the Caltrain Main Line, Track #2, at (approximately) railroad milepost8 
(MP) 11.7, which was about 8/10 of a mile south of the current San Bruno (commuter train) 
passenger station, which is located in the City of San Bruno, California.  The accident site is 
within the emergency services / public safety and security jurisdictions of the municipal services 
agencies of the City of San Bruno, and San Mateo County.  The railroad track, as configured 
within the railroad right-of way (ROW) in this area, is property of, and is operated by, the 
railroad operating carrier, which was Caltrain (see further § 2.0 Railroad / Train – Owner / 
Operator, in this report).  The City of San Bruno is a civil municipality of San Mateo County.  
The accident site is within the emergency services jurisdiction of the San Bruno Fire Department 
(SBFD) (see § 4.1 Jurisdictional Fire / Emergency Services - Rescue Agency – SBFD), and is 
within the law enforcement jurisdiction of the San Bruno Police Department (SBPD). 
 

1.3  Site Characterization – Pre-Accident 
 

1.3.1  Overall Physical Configuration of the Accident Site9 
 

 
6 Investigation note - a railroad construction project employee, who was located in one of the railroad construction 
project vehicles immediately prior to the collision, reportedly jumped-clear of that vehicle moments before the 
collision (ref [activity] statement of another railroad construction project employee [who witnessed the noted 
employee’s egress from the vehicle], as made available to the investigation), in which that employee (who ‘jumped 
clear’) sustained injury during / subsequent to the egress from the railroad construction project vehicle; see further § 
5.1.3 Railroad Construction Project Employee Injury. 
7 ref, and for further information, see [Internet] https://sanbruno.ca.gov. 
8 A Milepost refers to point along the railroad line that identifies a dimensional distance, in miles, relative to the 
designated origin reference point. 
9 Description based upon pre-recovery site inspection imagery, and recorded aerial images of the accident site, as 
made available to, and as obtained by, the investigation, and imagery (recorded prior to the event) as shown in 
[Internet] https://www.google.com/maps/, and as further described. 
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Generally described, the accident occurred on railroad trackage that was owned / operated by 
Caltrain10, in which the collision occurred on Main Track number 2, which is the western-most 
track of the double-track Caltrain mainline that is located in this area.  The Caltrain Main Track 
in this area is configured generally in a north/south orientation, in which the Main Track number 
2, which closely parallels the adjacently located Main Track number 1, is tangent (straight) and 
has a slight descending grade (to the south). 
 
See the Railroad Operations Group Factual Report, and the Track and Engineering Group 
Factual Report, for additional information detail on the mainline track. 
 
In the geographical area generally at the north-end of the accident site, a level ‘paved-surface 
area’ was observed to be situated along the immediate west edge of the Main Track number 2, 
which measured about 9.5 feet in width, and extended to the south, for a total length of about 500 
feet.11  In the geographical area generally at the south-end of the accident site, which is also to 
the south of the [above described] ‘paved-surface area’, a drainage ditch was observed to be 
situated along the immediate west edge of the Main Track number 2.  The drainage ditch, which 
(during the on-scene investigation) wasn’t observed to contain a measurable amount of water, 
measured about 15 feet in width (at the top edges) and up to about six feet in depth, which also 
contained an abundance of foliage overgrowth (which was observed to somewhat impede 
passage, on foot, through the drainage ditch).  
 
The ground-surface area to the west of the (above described) Main Track (i.e., the accident site), 
was an area comprised of two property lots, in which each lot measured about 50 feet in width 
(i.e., the east side, to the west side, dimension), which consisted of: 
(a) a vacant lot (that was perimeter-bounded by an enclosure fence), which was situated 

generally to the north-end of the accident site, which served as an equipment and materials 
storage lot that was utilized by resources of Balfour Beatty, and/or TASI, supportive to the 
railroad construction project that was underway, and, 

(b) an equipment and materials storage lot / yard (that was perimeter-bounded by an enclosure 
fence) that was a City of San Bruno property (which is locally referred to as the “San Bruno 
City Corp Yard”), which was situated generally to the south-end of the accident site, which 
was utilized as a storage yard by the City of San Bruno / Water Division. 

 
A two-lane, paved, municipal street, labeled “Huntington Avenue”, which is oriented parallel to 
the Main Track in this area, was located to the immediate west of the above-described property 
lots.   
 

 
10 As a technical characterization, the Caltrain railroad track and ROW, and railroad operating equipment, is actually 
owned by the Peninsula Corridor Joint Powers Board, as described in [Internet] https://www.caltrain.com/about-
caltrain. 
11 A publication by [author] Mark Duncan, titled “The San Francisco Peninsular Railroad Passenger Service, Past 
Present and Future” (ref [Internet] http://www.askmar.com/Railroad/Book-SF-Peninsula-Railroad.pdf), describes a 
railroad “shelter”, which was referred to as the Lomita Park [station] that existed between 1911 and 1963, which 
was located on Huntington Avenue, at a location that is consistent with the identified ‘paved, ground-surface area’. 
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The ground-surface area to the immediate east of the (above described) Main Track area, 
consisted of a tall concrete wall, which served as an enclosure barrier to property / trackage that 
was utilized by the BART System12.  Heavy, vertically oriented, steel ‘catenary pole’ structures 
were located in the area proximate to the accident site (but were not involved in the accident). 
 

1.3.2  Map of Accident Site  
 
An annotated segment of a USGS topographic (survey) map13, describing the general area 
proximate to the accident site, is provided in Exhibit 1. 
 

1.4  Railroad Construction Project Equipment – General Description14 
 
The railroad construction project equipment was operated by a technical contractor of Caltrain, 
by the name of Balfour Beatty15, which was engaged in a railroad construction project in that 
area of the railroad.  The vehicles were positioned on the track in the sequence as follows (i.e., 
the first vehicle listed was the first vehicle that was located in the path of the southbound train). 
 
[1]  Pilot vehicle: 

- year, make, model:   undetermined, Ford, F-350 pickup truck 
- weight [unladen], length:  7,000 lbs., 22.2 feet 
- vehicle configuration: 

▫ this vehicle was essentially a commercially available highway vehicle that was fitted 
with ‘guide wheels’, which are flanged (similar in function to a railroad wheel), 
which keep the road-wheels of the vehicle aligned and centered on the top of the rail. 

 
[2]  Road / rail [capable], 30-Ton crane / flatbed truck – Maintenance Project Vehicle # 2: 

- year, make, model:   2016, Western Star / Manitex, model 30112S 
- weight [unladen], length:  39,460 lbs. / 34.5 feet 
- vehicle configuration: 

▫ vehicle is referred to by the vehicle owner as the “swing cab” crane. 
▫ this vehicle, which was positioned a reported 50 feet to the south of the prior vehicle 

(located to the north), was oriented with the vehicle cab facing to the north, in which 

 
12 i.e., the San Francisco Bay Area Rapid Transit District, which is locally referred to as BART, as further described 
in [Internet] https://www.bart.gov. 
13 Excerpt from United States Geological Survey (USGS) topographic survey map, [map ref] Montara Mountain, 
CA, Quadrangle, [dated] 2022 (7.5 Minute Series, original scale 1:24,000); ref, and for further information, see 
[Internet] https://ngmdb.usgs.gov. 
14 Source: documentation and correspondence from vehicle owner (Balfour Beatty). 
15 ref, and for further information, see [Internet] https://balfourbeattyus.com/our-work/project-portfolio/caltrain-
design-build-electrification. 
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two IPS [material transport] carts were attached to the rear of the vehicle by drawbar 
connection rods. 

▫ vehicle was a commercially manufactured flatbed highway truck, the flatbed deck of 
which was fitted with a commercially manufactured, 30-ton (rated) capacity, 
telescoping lifting crane and associated equipment. 

▫ vehicle was fitted with ‘guide wheels’, which are flanged (similar in function to a 
railroad wheel), which keep the road-wheels of the vehicle aligned and centered on 
the top of the rail. 

 
[3]  Road / rail [capable], 19-Ton Boom / flatbed truck – Maintenance Project Vehicle # 3: 

- year, make, model:   2018, Freightliner / Manitex, model 1970C 
- weight [unladen] / length:  27,750 lbs. / 34.1 feet 
- vehicle configuration: 

▫ this vehicle is referred to by the vehicle owner as the “boom truck”. 
▫ vehicle was positioned an unknown distance to the south of the prior vehicle (located 

to the north) and was oriented with the vehicle cab facing to the south. 
▫ this vehicle was a commercially manufactured flatbed highway truck, the flatbed deck 

of which was fitted with a commercially manufactured, 19-ton (rated) capacity, 
telescoping lifting crane and associated equipment. 

▫ this vehicle was fitted with ‘guide wheels’, which are flanged (similar in function to a 
railroad wheel), which keep the road-wheels of the vehicle aligned and centered on 
the top of the rail. 

 
See the Railroad Operations Group Factual Report for additional information detail regarding the 
railroad construction project and equipment. 
 

2.0  Railroad / Train – Owner / Operator 
 
The accident involved a Caltrain commuter train that was involved in a collision with railroad 
construction project equipment on property of Caltrain. 
 
 2.1  Brief Summary – Operational Background16 
 
Caltrain is a standard gauge17, Tier I [commuter rail service] Provider18, which operates local 
commuter railroad service along the San Francisco Peninsula19, in which the operation is 
governed by the Peninsula Corridor Joint Powers Board (PCJPB).  The PCJPB operates as a 

 
16 ref, and for further information, see [Internet] https://www. caltrain.com/about-caltrain, and as further described. 
17 U.S. “standard gauge” track is 56.5 inches (143.5 cm) between the rails, as measured on straight track. 
18 ref, U.S.D.O.T, Federal Transit Administration, “Asset Type” Tier designation, and for further information, see 
[Internet] https://www.transit.dot.gov/sites/fta.dot.gov/files/transit_agency_profile_doc/2020/90134.pdf. 
19 Caltrain does make limited freight service available to select industries that are situated along the railroad. 



San Bruno, CA Crashworthiness and Fire Department Response RRD22MR007 

9 
 

government entity, in which its business headquarters is located in San Carlos, CA.  Caltrain 
owns the motive power [locomotives] and rolling stock [passenger railcars] of the railroad 
operation, consisting of 29 locomotives and 134 passenger railcars, and operates on 
approximately 154 directional route-miles of track, between San Francisco (at the northern end 
of the system) and Gilroy, CA20 (at the southern end of the system).21  Dispatching of Caltrain 
trains is provided by an operations facility, located in San Jose, CA.  
 
See the Railroad Operations Group Factual Report for additional information detail. 
 
  2.2  Accident Train – Consist and Technical Specifications22 
 
The accident involved a southbound, Caltrain commuter [passenger] train, having a Caltrain 
Timetable designation of Train Number 506, which was comprised of one locomotive (at the 
lead-end of the train) and five passenger coach railcars. 
 
Generally described, the floorplan arrangement of the coach railcars consisted of a passenger 
compartment at both ends of the railcar, which was comprised of lower-level and upper-level 
seating (in which a stairway is provided to access the upper-level seating areas), and a vestibule 
area in the center of the railcar, containing the access doors of the railcar, as situated on both 
sides of the railcar. 
 
Summarized technical specifications of the Caltrain commuter train equipment, as involved in 
the accident, is described in the tabulation cited in Exhibit 2.23 
 
See the Railroad Operations Group Factual Report for additional information detail. 
 

2.3 Brief Background – Crashworthiness of the Motive Power, and Fire Protection of 
the Rolling Stock24 

 
Responsive to this data inquiry, the railroad made data / documentation available to the 
investigation that addressed the crashworthiness of the operating locomotive [road number] 919, 
and the fire risk assessment of Caltrain passenger railcar [road number] 3819, and an overall fire 
hazard assessment of Caltrain operations, which is summarized as follows. 
 
   2.3.1  Crashworthiness of Locomotive 919 
 

 
20 Note: Caltrain trains, operating between Tamien and Gilroy, operate under a ‘trackage rights’ arrangement / 
agreement, with the Union Pacific Railroad (which owns / operates that segment of track). 
21 ref, US DOT / National Transit Database, available at [Internet] https://www.transit.dot.gov/ntd/transit-agency-
profiles/peninsula-corridor-joint-powers-board-dba-caltrain-pcjpb. 
22 Source: description of the accident train was sourced to observations by NTSB investigative staff (during, and 
subsequent to the on-scene phase of the investigation), and data as offered by Caltrain, and as further described. 
23 ref, and for further information, see [Internet] https://www.caltrain.com/about-caltrain/statistics-reports/commute-
fleets, and as further described. 
24 The railroad was afforded an opportunity to make data / [original] documentation available to the investigation, 
which was accommodated during a technical review on 03/15/2022, at the railroad maintenance facility. 
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On-scene inspection of the train identified that the operating locomotive of the train consist 
sustained collision and fire damage to the front cowl structure of that locomotive unit; see further 
§ 3.4.1 Railroad Equipment – Damage Description, in this report. 
 
Pre-recovery examination of the locomotive indicated that the builder’s identification 
information label (sometimes referred to as a ‘builder’s plate’) was illegible, in which the 
railroad provided [original] manufacturing documentation of the locomotive [from the railroad 
records library] that indicated a manufacture date [year] of 1987, in which the locomotive was 
also overhauled (i.e., also referred to as ‘remanufactured’) in February 2000. 
 
Review of FRA regulation [for railroad locomotives]25 indicated that there were no applicable 
[crashworthiness] regulations for this particular locomotive unit, as it was built / overhauled prior 
to the regulation effective (“Applicability”) date.26 
 
Alternately, in lieu of a regulatory requirement, a literature review located a voluntary industry 
standard that was applicable to railroad locomotives, which prescribed that locomotives 
manufactured after April 1, 1956, must be designed in accordance with the provisions of 
Association of American Railroads (AAR) Standard S-580, revision effective at the date of 
manufacture.27  A report by the U.S. Department of Transportation identified that the model F-
40PH-2 locomotive (i.e., the specific make / model unit that was involved in the accident) was 
manufactured to AAR Standard S-580, revision effective at the date of manufacture.28 
 
   2.3.2  Fire Risk Assessment of Caltrain Passenger Railcar 3819 
 
    a.  Background / Fire Damage Condition 
 
The investigation identified that Caltrain passenger coach [road number] 3819 was constructed 
[new] by Nippon Sharyo Seizo Kaisha, Ltd. (Nippon Sharyo), in 1985, in which the railcar was 
rebuilt (i.e., a process that is also referred to as having been “overhauled / remanufactured”) by 
Alstom in 2001. 
 
On-scene examination of the train identified that the first passenger railcar in the train consist 
[coach 3819], located directly behind the locomotive, sustained severe fire, smoke and soot 
deposit damage to the interior of the aft end passenger compartment of the railcar (i.e., 
immediately aft of the mid-car vestibule).  The remaining railcars of the train consist, however, 

 
25 Ref, 49 CFR Part 229 Railroad Locomotive Safety Standards, Subpart D - Locomotive Crashworthiness Design 
Requirements; for further information, see [Internet] https://www.ecfr.gov/current/title-49/subtitle-B/chapter-II/part-
229/subpart-D. 
26 Ref, 49 CFR Part 229.203 Applicability, under paragraph (a), cites “… this subpart applies to all locomotives 
manufactured or remanufactured on or after January 1, 2009.”; for further information, see above [Internet] ref. 
27 Ref, AAR [Standard] S-580 Locomotive Crashworthiness Requirements; for further information, see [Internet] 
https://aar.com/standards/MSRPs/MSRP-A1.pdf. 
28 Ref, [report by] Federal Railroad Administration. (2014). Development, Fabrication and Testing of Locomotive 
Crashworthy Components: Base Effort [DOT/FRA/ORD-14/38]. Washington, DC: U.S. Department of 
Transportation; for further information, see [Internet] https://railroads.dot.gov/elibrary/development-fabrication-and-
testing-locomotive-crashworthy-components-base-effort. 

https://www.ecfr.gov/current/title-49/part-229/subpart-D
https://www.ecfr.gov/current/title-49/part-229/subpart-D


San Bruno, CA Crashworthiness and Fire Department Response RRD22MR007 

11 
 

were essentially undamaged (i.e., minor smoke / soot accumulation); see further § 3.4.1 Railroad 
Equipment – Damage Description, in this report. 
 
    b.  Applicable Regulation 
 
On May 12, 1999, the Federal Railroad Administration (FRA) issued regulations that addressed 
passenger rail equipment safety standards29, as applicable to intercity passenger and commuter 
rail systems.  The passenger equipment safety standards included regulation [prescribed 
requirements] on fire safety, as applicable to those intercity passenger and commuter rail systems 
(ref, 49 CFR 238.103 Fire safety).30  The fire safety regulation addressed flammability and 
smoke emission / toxicity testing requirements of materials that were used in constructing a 
[new] passenger car (which cited an applicable [effective] date of September 8, 2000), and the 
regulation also addressed equipment that was placed in service for the first time (which cited an 
applicable [effective] date of September 9, 2002). 
 
The fire safety regulation further stipulated, that materials introduced in a passenger car or a 
locomotive cab, as part of any kind of rebuild, refurbishment, or overhaul of the car or cab, shall 
meet the test performance criteria for flammability and smoke emission / toxicity characteristics 
as prescribed in the regulation, which cited an applicable [effective] date of May 12, 1999. 
 
    c.  Fire Risk Assessment – Source Documentation 
 
Given the above-described fire safety regulation (49 CFR 238.103 Fire safety), to which the 
regulation would apply specifically to overhauled passenger railcars, a review was conducted by 
the investigation, of supporting documentation that addressed the test performance 
characteristics for flammability and smoke emission / toxicity testing of materials, as contained 
within the Caltrain passenger railcars (which included Car 3819).  Supportive to that, Caltrain 
made documentation available to the investigation31, relative to demonstrating compliance with 
the applicable regulation (49 CFR 238.103 Fire safety), which consisted of the following 
correspondence / documentation. 
 
Document 1.  
Date:      11/24/2000 
Correspondence from:  Alstom / Montreal, Quebec, Canada 
To:       Caltrain / San Carlos, CA 
Subject / Title: TS 20.s – Fire Safety and Toxicity Matrix, Rev. 2; Contract Number 

C-60445JPB 
 

29 Ref, 49 CFR Part 238 Passenger Equipment Safety Standards; for further information, see [Internet] 
https://www.ecfr.gov/current/title-49/subtitle-B/chapter-II/part-238. 
30 Ref, 49 CFR 238.103 Fire safety; for further information, see [Internet] https://ww.ecfr.gov/current/title-
49/subtitle-B/chapter-II/part-238/subpart-B/section-238.103. 
31 Source: email from Caltrain Party participant of the Crashworthiness Group, to Group Chairperson, [subject line] 
“RE: San Bruno, CA (RRD22MR007) / Crashworthiness Group >> RE: Fire Risk Assessment for Caltrain Nippon 
Sharyo Gallery cars”, dated 08/03/2022. 
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Content / context: Transmittal [cover letter] of ‘Matrix’, Rev. 2 [which preceded the 
current Revision 5]; see further Document 2 (below) 

 
Document 2. 
Date:      06/25/2002 
Subject / Title: “Caltrain Overhaul - Matrix for Passenger Vehicle Material Fire Risk 

Assessment / Rev 5” 
Content / context: Tabulation / spreadsheet, summarizing the flammability and smoke 

emission / toxicity testing data of the 31 individual materials tested; 
see further Document 3 (below) 

 
Document 3. 
Date:      --- 
Subject / Title: Car Overhaul – ‘data compendium’ of test performance documentation 
Content / context: This is a documentation package [comprehensive / loose-leaf binder] 

that was comprised of (a) individual ‘Tabbed’ sections, containing test 
performance documentation [sheets] for the specific flammability and 
smoke emission / toxicity testing, as conducted on the 31 individual 
materials contained within the subject passenger railcars, and (b) the 
Matrix document (described in Document 2, above, summarizing the 
testing data).  

 
    d.  Test Performance Documentation Review 
 
A review was conducted by the investigation, of the (above described) supporting documentation 
that addressed the test performance characteristics for flammability and smoke emission / 
toxicity testing of materials, as contained within the Caltrain passenger railcars (which included 
Car 3819).  In the review, it was apparent that not all of the 31 individual materials [cited in the 
summary Matrix] had necessarily contributed to the fire in Caltrain passenger car 3819.  As a 
measure of time-resource conservation32, post-recovery examination of that railcar identified that 
six (6) of the 31 test-evaluated materials comprised the principal materials [components] that had 
ignited and were consumed in the fire [in car 3819], which consisted of the following materials 
and application (i.e., Area of the railcar). 
 

Material     Area (application)  Report Tab 
foam       seat cushion    A 
foam      seat armrest    B 
vinyl covering    seat components   C 
FRP shroud material  seat components   D 
floor carpeting    floor      I 

 
32 Review of the testing data of the materials that weren’t located in the areas of fire damage wasn’t necessary, as 
those materials didn’t contribute to the fire ignition or propagation (e.g., HVAC, cab seat, rest room elements, etc.). 
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Fiberglas     pier panels (windows)  R 
 
Review of the individual test performance results for the flammability and smoke emission / 
toxicity testing (i.e., the individual test result pages contained within individual ‘Tabbed’ 
sections of the documentation binder), identified that (a) all testing was performed as specified, 
in which (b) all six (6) test-evaluated materials met or exceeded the performance criteria of the 
individual tests as conducted (i.e., all materials passed the stipulated testing procedures).  
 
A copy of the (above described) Fire Risk Assessment report - Document 1., and Document 2., 
as examined / addressed in the above review, is provided in Exhibit 3. 
 
    e.  Fire Hazard Assessment – Documentation Review 
 
Further supportive to demonstrating compliance with the applicable safety standard regulation 
(49 CFR 238.103 Fire safety), a review was conducted by the investigation, of supporting 
documentation that addressed the overall fire hazard assessment of Caltrain operations.  
Supportive to that, Caltrain made documentation available to the investigation, which consisted 
of the following correspondence / documentation.33 
 
Document 4.  
Date:      02/17/2004 
Correspondence from:  Executive Director / Caltrain (Peninsula Corridor Joint Powers Board) 
To: Motive Power and Equipment Division / Office of Safety Assurance 

and Compliance / Federal Railroad Administration / Washington, DC 
Content / context: Transmittal [cover letter] of “Fire Hazard Assessment Prepared for 

Caltrain” report, describing the submittal was supportive to 
compliance with 49 CFR Part 238; see further Document 5 (below) 

 
Document 5. 
Date:      March 2001 
Subject / Title: “Fire Hazard Assessment Prepared for Caltrain” 
Content / context: A report, prepared as a joint publication by two transportation safety 

contractors34, that comprehensively addressed topics of fire incident 
data, fire safety mitigation, fire scenarios, vehicle [fire hazard] 
evaluations, among other fire hazard assessment topics, relative to 
addressing an overall fire hazard assessment of Caltrain operations 

 

 
33 Source: email from Caltrain Party participant of the Crashworthiness Group, to Group Chairperson, [subject line] 
“RE: San Bruno, CA (RRD22MR007) / Crashworthiness Group >> RE: Fire Risk Assessment for Caltrain Nippon 
Sharyo Gallery cars”, dated 08/03/2022. 
34 i.e., Parsons Transportation Systems [having globally located facilities], and Fire Cause Analysis [located in Port 
Richmond, CA]. 
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Review of the fire hazard assessment report indicated that no significant fire safety hazards, as 
might be relevant to the circumstances / consequences of the accident, were described.  
 
A copy of the (above described) Fire Hazard Assessment documentation (Document 4, and 5), as 
examined / addressed in the review, is provided in Exhibit 4. 
 

2.3.3 Fire Risk Assessment of the Other Caltrain Passenger Railcars in the Train 
Consist 

 
The investigation identified that, as the other passenger coaches in the train consist were 
overhauled in the same group of Caltrain passenger railcars as coach 3819, the fire safety 
compliance requirements, and corresponding test results, of the other Caltrain passenger railcars 
in the train consist, would be the same as coach 3819 (i.e., all materials passed the stipulated 
testing procedures). 
 

2.4 Preparedness Training Made Available to Jurisdictional Emergency Services 
Agencies35 

 
Caltrain documented to the investigation that, responsive to regulation36, for the five years prior 
to the accident date, outreach activities, consisting of periodic (usually annual), in-person, 
training activity sessions (which may also be referred to as “emergency simulations”), had been 
made available to the jurisdictions of the various emergency services agencies through which the 
railroad operates (which includes the agencies of San Mateo County). 
 

2.5  Safety Information Distribution37, Prior to the Accident, to the Local Emergency  
   Services Agencies38 

 
Caltrain documented to the investigation that, supportive to the Emergency Preparedness Plan of 
the railroad (i.e., responsive to regulation39), a PowerPoint® presentation titled “Caltrain 
Emergency Preparedness – First Responders Guide”, had been made available to the various 
emergency services agencies through which the railroad operates (which includes the agencies of 
San Mateo County).  The presentation consisted of 73 slides, depicting railroad equipment 
familiarization, and corresponding safety procedures and best practices to be engaged, in which 
the presentation is / was also exhibited to the corresponding emergency services agencies during 

 
35 Source: documentation of the railroad as made available to the Crashworthiness Group Chairperson during the on-
scene phase of the investigation. 
36 Ref, 49 CFR 239.103 Passenger Train Emergency Simulations; for further information, see [Internet] https:// 
www.ecfr.gov/current/title-49/part-239#239.103. 
37 Safety Information, in the context to this investigation, refers to documentation that describes equipment 
familiarization, and corresponding safety procedures and best practices that could be applied when responding to a 
railroad emergency or accident, which would include a collision incident (as occurred in this accident).  
38 Source: documentation of the railroad as made available to the Crashworthiness Group Chairperson during the on-
scene phase of the investigation. 
39 Ref, 49 CFR 239.103 Emergency Preparedness Plan; for further information, see [Internet] https://www.ecfr.gov/ 
current/title-49/part-239#239.101. 
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‘live-session’ preparedness training activity sessions (which are also referred to as “emergency 
simulations”) that the railroad conducts (as described above). 
 

3.0 Accident Site - Wreckage Distribution, Equipment Damage Characterization, and 
Relevant Factual Data 

 
3.1  Time of the Event Occurrence40 

 
The investigation identified the collision occurred at about 10:34:45 a.m. PST41, on March 10, 
2022. 
 

3.2  Train Speed at the Time of Collision42 
 

The train was traveling at a reported speed of 37.5 mph at the time of the accident (i.e., the 
moment of impact). 
 
  3.3  Approximate Point of Collision and Location Where Train Came to Rest43 
 
The point of collision was identified to be proximate to [railroad] MP 11.69, in which it was 
observed that the front of the locomotive (at the lead end of the train) came to rest proximate to 
MP 11.76.  Mathematical calculation by the investigation44 identified that the train traveled 
about 370 feet, between the point of collision, and the point where the front of the locomotive 
came to rest. 
 
See the Track and Engineering Group Factual Report for additional information detail. 
 

3.4 Pre-recovery – Railroad Equipment, and Construction Project Equipment - 
Damage Description / Site Condition45 

 
A pre-recovery examination of the railroad equipment, and the accident site, is conducted by the 
investigation, to accurately / appropriately document the accident-relevant information and site 
artifacts, prior to disturbance of the equipment at the site, as damage to the equipment, and 
disturbance of the site, can readily occur during the equipment recovery process. 
 
   3.4.1  Railroad Equipment – Damage Description 
 

 
40 Source: locomotive event recorder download data. 
41 Pacific Standard Time 
42 Source: locomotive event recorder download data. 
43 Location(s) based upon evidentiary artifact data identified, during the on-scene phase of the investigation, by the 
Track and Engineering Group, as described in the report documentation of that Group. 
44 Calculation by the SF Group Chairperson identified: MP 11. 76 - [minus] MP 11. 69 = 0.07 of a mile, which upon 
multiplying by 5280 feet/mile = 369.6 feet. 
45 Source: pre-recovery site / equipment examination conducted on 03/11, and 03/12/2022, by participants of the SF 
Group, with the data notations of that examination recorded in the Group Chairperson’s Field Notes Logbook. 
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The observed condition of the railroad equipment, as a result of the collision and subsequent fire, 
is summarized as follows. 
 

a.  Locomotive 919 
 
▫ visibly apparent fire damage was sustained to the lead end cowl structure (which is also 

referred to as the ‘short hood’), and overall pilot structure of the locomotive, 

▫ the lead end cowl structure sustained inward deformation, which could not be accurately 
[visibly] estimated (see further § 3.5.1 Post-recovery – Railroad Equipment Damage 
Description), 

▫ batter damage was sustained to the pilot plow and associated mounting elements,  

▫ an open breach was sustained to the center / upper areas of the lead end cowl structure, 

▫ left windshield panel was shattered, 

▫ cab interior did not display visibly apparent damage, or any personal injury trauma 
indicator(s) (i.e., evidence of blood, or injury trauma), 

▫ both axles of the lead truck assembly were derailed, and displaced by a few inches to the 
east. 

 
b.  Coach 3819 

 
▫ moderate smoke and soot deposit damage was sustained to the interior of the lead end 

passenger compartment of the railcar,  

▫ severe fire, smoke and soot deposit damage was sustained to the interior of the aft end 
passenger compartment of the railcar (i.e., immediately aft of the mid-car vestibule),  

▫ heavy smoke and soot deposit damage was displayed to the interior area aft of the severely 
fire damaged area of the railcar (described above), 

▫ the east side, exterior, aft end passenger compartment of the railcar (i.e., aft of the mid-car 
vestibule), displayed severe fire damage, and smoke and soot deposit damage, 

▫ the remaining exterior areas of the railcar (i.e., on both sides of the railcar), displayed minor 
to moderate smoke and soot deposit damage, 

▫ the railcar was not derailed, and remained coupled to the adjacent railroad equipment. 
 

c.  Remaining Coach Equipment of the Train Consist 
 
▫ coach 3829 (which was coupled to the aft end of Coach 3819) sustained minor smoke and 

soot deposit damage, to both the interior and exterior areas of the railcar, 

▫ in the remaining railcars of the train consist, a number of emergency exit windows were 
observed to have been ‘pulled’ (manually removed),  
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▫ the remaining railcars of the train consist did not display damage sustained in the accident, 
were not derailed, and all remained coupled to the adjacent railroad equipment. 

 
   3.4.2  Railroad Construction Project Equipment – Damage Description 
 
The observed condition of the railroad construction project equipment, as a result of the collision 
and subsequent fire, is generally characterized as follows. 
 

a.  Pilot Vehicle: 

▫ the wreckage of this vehicle came to rest lodged between the front of locomotive 919 and 
wreckage of the Road / Rail ‘Boom Truck’ Vehicle # 3, 

▫ this vehicle sustained severe collision impact damage and severe fire damage, to which the 
identity of this vehicle (i.e., the make and model designation) was visibly indiscernible. 

 
b. Road / rail [capable], 30-Ton crane / flatbed truck – Maintenance Project 

Vehicle # 2: 

▫ the wreckage of this vehicle came to rest in a somewhat upright orientation, on the Number 1 
track of the Main Line trackage, situated to the immediate east of where coach 3819 came to 
rest, in which it was located proximate to an area aft of the mid-point segment of that railcar,  

▫ the cab of this vehicle sustained severe collision impact damage and severe fire damage, in 
which the cab of this vehicle came to rest immediately adjacent to the exterior sidewall of 
coach 3819, 

▫ the cab of this vehicle wreckage came to rest approximately 229 feet to the south of the 
approximate point of collision. 

 
c. Road / rail [capable], 19-Ton Boom / flatbed truck – Maintenance Project 

Vehicle # 3: 

▫ the wreckage of this vehicle came to rest on its left side, at approximately a 45-degree 
orientation to the track centerline, and was essentially wedged against the front of locomotive 
919, 

▫ a segment of the wreckage of the Pilot vehicle came to rest lodged between the front of 
locomotive 919 and the wreckage of this vehicle, 

▫ the cab of this vehicle sustained severe collision impact damage and severe fire damage. 
 

3.4.3  Wreckage Distribution / Aerial Imagery [Map]46 
 
An annotated aerial imagery [map], describing a segment of the wreckage distribution at the 
accident site, is provided in Exhibit 5. 

 
46 Source: aerial imagery, as made available to the investigation, from responded UAV [unmanned aerial vehicle] 
resources (also referred to as aerial ‘drones’), to which annotated data (describing select attributes / physical 
elements of the site) is correspondingly inserted in the image. 
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3.5  Post-recovery – Railroad Equipment Damage Description47 

 
A post-recovery examination of the railroad equipment is conducted by the investigation to 
accurately / appropriately document the accident-relevant information of the damaged 
equipment, upon relocation of the railroad equipment to a secure site, in which the time can be 
taken to more closely examine / document the informational details and artifacts, as might be 
contained within the subject railroad equipment. 
 
   3.5.1  Railroad Equipment – Damage Description 
 
The observed condition of the railroad equipment, as a result of the collision and subsequent fire 
(i.e., in addition to the damage documented during the pre-recovery investigation activity, 
described in § 3.4.1 Railroad Equipment – Damage Description), is summarized as follows. 
 

a.  Locomotive 919 
 
▫ visibly apparent fire damage was sustained to the exterior lead end cowl structure, and 

overall pilot structure of the locomotive, 

▫ the lead end cowl structure sustained inward deformation, [visibly] estimated to be about four 
feet in depth, 

▫ an open breach was sustained to the center / upper areas of the lead end cowl structure, 

▫ anti-climber element intact, but displaced [pushed] aft, about 3 feet on the left side, and about 
1 foot on the right side, 

▫ end plate shear damage observed at the ‘coupler box’, with the coupler appearing intact, 

▫ minor deformation visibly apparent on cab compartment front exterior surfaces, 

▫ the operator’s cab compartment [interior] appeared to be essentially intact (i.e., the operator’s 
seat, control stand, cab walls, ceiling, floor, side windows), and cab compartment did not 
display visibly apparent fire, smoke or soot damage, or structural damage, or apparent 
evidence of personal injury trauma (i.e., blood / tissue, or other injury trauma artifact), in 
which the operator’s cab compartment side doors were fully operational, 

▫ the locomotive ‘cowl compartment’48 appeared to be essentially intact, except for the (as 
previously described) [1] inward deformation sustained to the lead end cowl structure, and 
[2] the open breach sustained to the center / upper areas of the lead end cowl structure, 

▫ the left windshield panel was shattered, with apparent impact damage sustained to the “A-
post” element on the left side of the left windshield panel, with minor separation of the 

 
47 Source: post-recovery equipment examination conducted on 03/13/2022, at a secure site to which the train had 
been relocated (after the locomotive was re-railed) as an evidence preservation measure, by participants of the SF 
Group, with the data notations of that examination recorded in the Group Chairperson’s Field Notes Logbook. 
48 i.e., a small compartment situated to the front of the locomotive cab, containing a commode and other operational 
equipment. 
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windshield mount framing structure, and minor windshield center mullion aft-ward 
deformation, with damage sustained by the [exterior] left side mirror. 

▫ the locomotive engine compartment [interior] appeared to be essentially without damage, 
except for [a small degree of] fire damage displayed at the engine turbine intake hose, 

▫ the locomotive fuel tank, which appeared (per the fuel-level indicator gauge) to contain about 
700 gallons of [diesel] fuel, displayed no visible leakage or fire damage. 

 
b.  Coach 3819 

 
▫ moderate smoke and soot deposit damage sustained to the interior of the lead end passenger 

compartment of the railcar,  

▫ severe fire, smoke and soot deposit damage was sustained to the interior of the aft end 
passenger compartment of the railcar (i.e., immediately aft of the mid-car vestibule),  

▫ heavy smoke and soot deposit damage was displayed to the interior area aft of the severely 
fire damaged area of the railcar (described above), 

▫ the east side, exterior, aft end passenger compartment of the railcar (i.e., aft of the mid-car 
vestibule), displayed severe fire damage, and smoke and soot deposit damage, 

▫ the remaining exterior areas of the railcar (i.e., on both sides of the railcar), displayed minor 
to moderate smoke and soot deposit damage, 

▫ the railcar was not derailed, and remained coupled to the adjacent railroad equipment. 
 

c.  Remaining Coach Equipment of the Train Consist 
 
▫ coach 3829 (which was coupled to the aft end of Coach 3819) sustained minor smoke and 

soot deposit damage, to both the interior and exterior areas of the railcar, 

▫ in the remaining railcars of the train consist, a number of emergency exit windows were 
observed to have been ‘pulled’ (removed),  

▫ the remaining railcars of the train consist, other than minor smoke and soot residue, did not 
display damage sustained in the accident, were not derailed, and all railcars remained 
coupled to the adjacent railroad equipment. 

 
4.0  The Emergency Response  

 
4.1  Jurisdictional Fire / Emergency Services - Rescue Agency – SBFD49 

 
The accident occurred on private property within the response jurisdiction of the San Bruno Fire 
Department (SBFD), which also provided resources in response to the incident. 

 
49 Source: [1] informal debriefing interview(s) of the SBFD Party participant to the SF Group by NTSB staff (during 
the ‘on-scene phase’ of the investigation), and [2] response operations data of the SBFD as made available to the 
investigation, and [3] background information on the SBFD, as available at [Internet] https://www.sanbruno.ca.gov 
/295/Fire, and as further described. 
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4.1.1  Background / Overview 

 
The SBFD is the principal emergency services agency responsible for responding to fire 
suppression, emergency rescue, and an initial response to hazardous materials incidents within 
the City of San Bruno that encompassed the accident site, and was the initial fire / rescue agency 
that responded to the scene in this incident.   
 
As described by the agency, “The San Bruno Fire Department is an organization dedicated to the 
protection of health, life and property of all persons in the City of San Bruno. The Fire 
Department has a long-standing tradition of service and excellence. SBFD provides a full range 
of services delivered in a responsive and cost-effective manner. Our priority is to ensure the 
safety and emergency preparedness of our citizens through outreach programs in activities 
related to: Fire prevention, Public education, Advanced life support, Hazardous material safety, 
Fire suppression.” 50 
 
The Fire Chief is the senior Command Officer in charge of the operational management of the 
agency, in which, briefly summarized, the SBFD51:  
▫ is a fully paid [wages] emergency services agency, which (at the time of the accident) 

maintained a total personnel roster count of 37 firefighters, and operates out of two fire 
stations (as strategically located in the City of San Bruno),  

▫ maintains an apparatus roster count of five tactical response vehicles, and 
▫ has formal “mutual aid” response agreements with fire department resources from 

neighboring municipal jurisdictions in San Mateo County, and correspondingly, is available 
to respond to emergency incidents in those jurisdictions.52 

 
Dispatching of the resources of the SBFD is performed by San Mateo County – Public Safety 
Communications.  Documentation, or other activity-data archive, which are routinely compiled 
by the Public Safety Communications agency, includes: 
[1] what is informally referred to as ‘dispatch log sheets’, which uses an automated Computer 

Aided Dispatch System (referred to as a “CAD System” by some emergency services 
agencies) to automatically document communications and dispatch services activities, and  

[2] automatically archives digital voice recordings of agency dispatch service radio 
communications.53 

 

 
50 Ref, (as quoted from) [Internet] https://www.sanbruno.ca.gov/294/Fire. 
51 Ref, and for further information, see [Internet] https://www.sanbruno.ca.gov/313/Emergency-Response. 
52 “Equipment and personnel from other cities may respond to aid in any emergency as part of the San Mateo 
County Joint Powers Agreement.”, as described in [Internet] https://www.sanbruno.ca.gov/313/Emergency-
Response. 
53 The automatically applied, audio recording equipment ‘timestamp’ function was verified as accurate by the 
investigation, relative to an official, US Government-sourced, time standard (e.g., [Internet] http://www.time.gov/). 
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   4.1.2  Mutual Aid Response Support in the Incident54 
 
The SBFD had formal / documented “mutual aid” response agreements with fire department 
resources from neighboring jurisdictions in San Mateo County, which included the following 
agencies. 
 

Central County Fire Department 
South San Francisco Fire Department 
North County Fire Authority 

Colma Volunteer Fire Department 
Menlo Park Fire Protection District 

 
4.1.3  Training Activities – Emergency Response to Railroad Incidents 

 
The agency identified to the investigation that [1] the agency has access to a number of on-line 
[Internet-sourced] training courses on the topic of railroad emergency response that are routinely 
utilized by the agency personnel, and [2] the agency typically, but not always, participates in an 
annual training drill activity, as conducted by the railroad (Caltrain).  The most recent training 
activity attended by the agency occurred in May 2019, which was titled “Caltrain Awareness”. 
 
  4.2  Execution of the Emergency Response 
 
   4.2.1  Event Chronology (“Timeline”) 
 
An event chronology (“Timeline”) is typically constructed in an investigation, to identify the 
sequencing facts of the emergency response to the event, and to examine the execution of the 
emergency response effort (e.g., fire suppression / search and rescue).  In support of this, the 
principal responding emergency services agencies (i.e., the local fire department, law 
enforcement, EMS) are afforded the opportunity to provide incident response data and 
communications information as relevant to this accident. 
 

4.2.2 Timeline – Activities of Jurisdictional Fire Department and Responding 
Emergency Services Support Agencies55 

 
An event chronology Timeline [tabulation], describing the execution of the emergency response 
to the accident, was compiled in the investigation, which is provided in Exhibit 6.  
 

4.2.3 Principal Responding Jurisdictional Emergency Services Agencies / 
Organizations56 

 

 
54 Source: SBFD document [describing the SBFD response to the incident], ref email from the SBFD Chief, [subject 
line] “Responding Agencies List request”, dated 3/11/2022. 
55 Source: data of the Timeline tabulation was obtained during incident debriefing interviews with principals 
(command officers) of the identified emergency services agencies, as conducted by the Technical Working Group 
Chairperson, and source documentation as made available by the identified emergency services agencies. 
56 Source: SBFD document [describing the SBFD response to the incident], ref emails from the SBFD Chief, to the 
Group Chairperson [subject line] “Responding Agencies List request”, dated 3/11/2022. 
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A roster of the responding principal jurisdictional emergency services agencies / organizations 
was compiled in the investigation, which is provided in Exhibit 7. 
 
   4.2.4  Apparatus / Other Emergency Services Resources – Response List57 
 
A roster of the apparatus (fire trucks), and other emergency services resources that responded to 
the incident, was compiled in the investigation, which is provided in Exhibit 8. 
 

5.0  Medical and/or Pathology Data58 
 

5.1  Injuries Sustained59 
 

5.1.1  Train Passenger Injuries60 
 

 Age Gender* General nature of injury 

63 F Hand pain 

24 M Laceration over left eye 

45 M Back pain 

36 M Back and arm pain 

34 F Neck pain 

24  Pain in right hip and left wrist 

  *M = male, F = female 
 

5.1.2  Railroad Employee Injury61 
 

 
57 Source: SBFD document [describing the SBFD response to the incident], ref emails from the SBFD Chief, to the 
Crashworthiness Group Chairperson [subject line] “Responding Agencies List request”, dated 3/11/2022. 
58 The information cited reflects injury data as might have occurred during the on-scene response of the local 
emergency services agencies / organizations.  Note – the data (of this report section) does not reflect injuries as 
might have occurred during the damage mitigation [site clean-up / recovery] processes / activities, which may have 
occurred subsequent to the initial on-scene response of the local emergency services agencies / organizations. 
59 Source: informal debriefing interview of the identified agencies / organizations, and as further described. 
60 Source: informal debriefing interview of the EMS contracted services provider (AMR). 
61 Source: quoted statement of the Caltrain - Director of Safety, Training, and Compliance, generically describing 
the railroad employee injury sustained (ref, email from Caltrain Party participant to the Crashworthiness Group 
Chairperson, dated 8/02/2022). 
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“A train crewmember reported falling to the ground of the locomotive upon impact, causing a 
minor injury to the left rib. The employee was transported by ambulance to a local hospital and 
was treated and released with no restrictions shortly thereafter.” 
 

5.1.3  Railroad Construction Project Employee Injury62 
 
One railroad construction project employee was transported by ambulance to a medical facility, 
for burn injury sustained in the accident.  The employee reportedly was treated for his injury, to 
which, after a period of recuperation, the employee was able to return to work. 
 

5.1.4  Emergency Responder Injuries 
 
There were no injuries to firefighters, law enforcement, or EMS personnel reported to local law 
enforcement, or to the investigation. 
 

5.1.5  Fatalities 
 
There were none reported to local law enforcement, or to the investigation. 
 
  5.2  Medical Facilities Utilized in the Response to the Accident63 
 

Facility  Location 

Mills-Peninsula Medical Center64 Burlingame, CA 

Saint Francis Memorial Hospital65 San Francisco, CA 

Saint Francis Memorial Hospital - Bothin Burn Center66 San Francisco, CA 

 
E.  Authorship  
 
Compiled by:   // s //            Date  August 24, 2022  

Richard M. Downs, Jr., P.E. 
Mechanical Engineer (Crashworthiness) 
Survival Factors – Technical Working Group Chairperson 

 
62 Source: informal debriefing interview of the EMS contracted services provider (AMR). 
63 Source: informal debriefing interview of the EMS contracted services provider (AMR), and as further described. 
64 Ref, and for further information, see [Internet] https://www.sutterhealth.org/find-location/facility/mills-peninsula-
medical-center. 
65 Ref, and for further information, see [Internet] https://locations.dignityhealth.org/emergency-room-saint-francis-
memorial-hospital. 
66 Ref, and for further information, see [Internet] 
https://dignityhealth.org/bayarea/locations/saintfrancis/services/bothin-burn-center. 
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System Safety Division (RPH-40) 
 
Supervisory review:     // s //          Date  August 24, 2022  

Robert J. Beaton, Ph.D., CPE  
Chief, System Safety Division (RPH-40) 

------------------------------------ 
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Exhibit 1.  Annotated Segment of USGS Topographic (Survey) Map, Proximate to Accident Site1, 2 
 
  

 

 
1 Excerpt from United States Geological Survey (USGS) topographic survey map, [map ref] Montara Mountain, CA, Quadrangle, [dated] 2022 (7.5 Minute 
Series, original scale 1:24,000); ref, and for further information, see [Internet] https://ngmdb.usgs.gov. 
2 Annotation by NTSB (SF Group Chairperson) to describe approximate accident site location, and compass (North) label. 

Approximate 
accident site 

N 
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Exhibit 2.  Accident Train – Summarized Technical Specifications
 

Equipment 
type 

Road 
number 

Manufacturer (Model) / Year 
built  

Operational Feature(s) / number of seats [of the 
described passenger cars] 

Length Weight  
(lbs) 

Locomotive 919 EMD1 (F-40PH-2) / 1987;        
Overhauled in Feb 2000 by 
Alstom 

Train Operator’s cab oriented at the lead [“F”] end 56 ft 2 inch 260,000 

Coach 3819 Nippon Sharyo2 / 1985; 
Overhauled in 2001 by 
Alstom 

conventional coach seating, both levels / 142 85 ft 0 inch 121,880 

Coach 3829 Nippon Sharyo / 1985 conventional coach seating, both levels / 108 85 ft 0 inch 121,880 

Coach 3804 Nippon Sharyo / 1985 conventional coach seating, both levels / 142 85 ft 0 inch 121,880 

Coach 3863 Nippon Sharyo / 2000 ADA3 car, otherwise conventional coach seating, 
both levels / 120 

85 ft 0 inch 121,880 

Cab-car / 
Coach 

4026 Nippon Sharyo / 2000 Train Operator’s control compartment oriented at 
aft end.  
Conventional coach seating, lower level fitted with 
bicycle racks / 78 

85 ft 0 inch 124,740 

 
 

1 i.e., Electro-Motive Division of General Motors, which is currently operating under the company name Progress Rail; ref, and further information, see 
[Internet] https://www.progressrail.com. 
2 All of the coach railcars were supplied by the same manufacturer (Nippon Sharyo); ref, and further information, see [Internet] https://www.n-
sharyo.co.jp/business/tetsudo_e/pages/zjpb-caltrans.htm. 
3 ref, the Americans With Disabilities Act; the railcar is fitted with appliances to support use by passengers with disabilities (e.g., access ramp to facilitate 
boarding / egressing the railcar, spaces specifically for wheelchair use), in which, for further information, see [Internet] https://www.ada.gov. 
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Exhibit 3. 
 
Fire Risk Assessment Report1 
 
 
  

 
1 note - PII [signature + telephone numbers] redacted in attached document 
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Exhibit 4. 
 
Fire Hazard Assessment Report1  
 
 
 
  

 
1 note - PII [signature + telephone numbers] redacted in attached document 
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Exhibit 5.  Wreckage Distribution / Aerial Imagery Map - Annotated1, 2 
 
 

 
The train and maintenance vehicles after the collision. (Photograph courtesy of the San Bruno Fire Department.) 

 
1 The image [map] depicts the locomotive, the 1st passenger coach car  (# 3819), and a small segment of the 2nd passenger coach car (# 3829), in which the 
remainder of the train has been omitted from this map, as that equipment was essentially undamaged in the accident. 
2 Source: aerial imagery, as made available to the investigation, from responded UAV [unmanned aerial vehicle] resources (also referred to as aerial ‘drones’), 
to which annotated data (describing select attributes / physical elements of the site) is correspondingly inserted in the image. See further [Internet] 
https://www.ntsb.gov/investigations/Pages/RRD22MR007.aspx 

Coach car 3819 - area of fire damage 

Locomotive 919 
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Exhibit 6.  Execution of the Emergency Response Activities - Chronology (Timeline)1 
 
Based upon Timeline data of the Survival Factors investigation and supplementary evidentiary 
data obtained2, a tabulation was compiled, as presented below, which describes a summarization 
of relevant key / significant activities that occurred in the emergency services response to the 
accident. 
 
Tabulation Legend - data source nomenclature / abbreviations 
~    approximate, or approximately 
AFFF    Aqueous Film Forming Foam [fire suppression foam] 
BC    Battalion Chief 
CAD    San Mateo County - Computer Aided Dispatch report (of the incident) 
Capt   Captain [command officer of a responding apparatus] 
E52, E61  SBFD apparatus; engine [agency designation number] 
EMS    emergency medical services (generic) 
FF    firefighter (generic) 
IC    Incident Command 
LER   Locomotive Event Recorder 
MCI   mass casualty incident 
FNL NTSB / Crashworthiness / FD Response Group debriefing / response execution 

review, of the emergency services agency / command officers, as documented in 
notations of Group Chairperson in the Field Notes Logbook 

PSAP   Public Safety Answering Point3 
radio   radio communication (recording) 
RIT   Rapid Intervention Team 
SBFD    San Bruno Fire Department 
SMC-PSC  San Mateo County – Public Safety Communications – agency data 
So San Fran  South San Francisco FD 
Source   source of the data element as cited for that specific Timestamp activity described 
Timestamp the time at which the described activity had occurred4 
Transc   interview transcript (of the individual referenced) 

 
1 Source: on-scene observations of, and field notations recorded by the SF Group Chair, and as further described. 
2 Data source of the tabulation were the individual Timeline data [documentation] of the identified agencies, and as 
further described. 
3 Ref, and as further described in [Internet] http://www.nena.org/. 
4 All activities occurred on March 10, 2022, in which all timestamps are Pacific Standard Time. 
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Timestamp5 Activity Summary Source 

10:34:45 a.m.  Collision of Caltrain commuter train No. 506 with railroad 
construction project equipment. 

LER 

10:34:56 First [incoming] 911 call, from the accident site, was received by 
the local PSAP (i.e., SBPD), and then transferred to SMC-PSC, to 
report the incident. This call was followed by a number of 
subsequent calls reporting the incident. 

CAD 

10:35:05 Call [911] type determined: [initially identified as a] structure fire CAD 

10:36:47 System [automated] decision what resources to dispatch to the 
scene 

CAD 

10:36:53 Notification to SBFD; a request to respond resources to the scene, 
location reported as [intersection of] San Felipe Ave and 
Huntington Ave 

CAD 

10:37:18 1st SBFD apparatus (E51) is enroute to the scene CAD 

10:37:43 SBFD Battalion Chief [command officer] is enroute to the scene. 
SBFD BC, while enroute to scene, radioed request [to Dispatch] to 
contact Caltrain, to issue an all-stop of train operations, for both 
directions, in the area of the reported SBFD response scene [an 
acknowledgement to this was subsequently received] 

CAD 
FNL 

 Prior to arrival of SBFD resources at the scene, personnel of the 
San Bruno Water Division, using a backhoe / loader / tractor (that 
was situated at a property lot used by that Department)6, cleared 
away several sections of the [chain link] fence that was situated 
along the eastern boundary of that property lot, to afford access to 
the accident scene by responding SBFD personnel / resources. 

FNL 

 Prior to arrival of SBFD resources at the scene, Caltrain on-board 
train crew initiated an evacuation of the train 

Transc 

10:39:54 SBFD BC arrived at the scene CAD 
radio 
 

 
5 Timestamps of telephone calls indicate the time in which the call initiated. 
6 i.e., an equipment and materials storage lot / yard, situated immediately adjacent to the railroad property, as 
utilized by the City of San Bruno / San Bruno Water Division (ref, and for further information, see [Internet] 
https://www.sanbruno.ca.gov/456/Water) 
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SBFD BC establishes / identifies the IC post site at the scene (i.e., 
initiated Incident Command process), reported [to Dispatch] smoke 
showing 
SBFD BC performs his initial ‘size-up’ [assessment as to an 
appropriate response that would be needed], assigns E51 to 
commence fire suppression 

FNL 

10:39:54 1st SBFD apparatus (E51) arrived at the scene, which was followed 
by the subsequently dispatched (E52) SBFD apparatus 
Initiates initial assignment; fire suppression 

CAD 
FNL 

10:41:30 SBFD BC heard radio report of a possible burn victim at the site; 
BC responded with a response upgrade (see next activity) 

CAD 
FNL 

10:43:29 SBFD BC upgraded the SBFD response to a structure fire response 
with a level 1 MCI response 

CAD 
FNL 

10:45:16 SBFD T51 [ladder truck] arrived at the scene; was approached by a 
civilian who notified them of a nearby burn victim; IC was notified, 
in which T51 rendered initial aid to that burn victim, in which that 
burn victim was transferred to the services of a responding 
ambulance. 

CAD 
FNL 

10:45:56 SBFD BC assigned E52 to conduct primary search and evacuation 
of the train; the E52 Capt later advised the train was cleared (search 
completed)  

CAD 
FNL 

10:46:17 SBFD E61 arrived; was assigned fire suppression of the 1st coach 
railcar [3819]; at that point a segment of the aft section of that 
railcar appeared to be heavily involved in fire. Accessed the west 
side of the train through the opened fence of the property lot.   
T51 was subsequently assigned to support E61 in the fire 
suppression of the 1st coach railcar; SCBA used, no AFFF, 
suppression using only water. 
E 51 working to suppress fire at the front of the locomotive, and the 
crashed vehicle at that location. 

CAD 
FNL 

10:47:44 A Safety Officer was designated by IC; queued at the staging area. CAD 
FNL 

10:49:53 BC17 [Batt Chief, So. San Fran] assigned the North Division (north 
end of the train).   

CAD 
FNL 
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FF access to burning Vehicle # 2 (located on the E side of the 1st 
coach), for suppression, was through the vestibule of the 1st coach. 
Access to the area of the 1st coach was also through the vestibule of 
the 1st coach. 

10:52:01 E63 arrived on-scene; assigned to Medical Group (ambulance 
support, helped setup triage). Reported multiple victims. 

CAD 
FNL 

10:54:04 Med17 (So San Fran) medical unit arrived on-scene. IC noted 
multiple ambulances were on-scene at that point; staged nearby. 

CAD 
FNL 

10:57:30 2nd Alarm issued by IC; responding apparatus to be staged at San 
Felipe Ave / Huntington Ave staging area. 
Responding resources included a Quint (So San Fran), E37 and 
BC8 (Central County), E64 and E65 (So San Fran), BC120 (No 
County / Daly City), Air Truck (SCBA support; Colma Vol FD) 

CAD 
FNL 

11:00:27 Request placed to PG&E [electric utility] to respond to the scene, to 
check electric lines above the accident site (as a precautionary 
measure, to assure integrity / no prospective hazards). 
PG&E later arrival indicated the utility did not have [overhead] 
infrastructure in that area that would affect responder safety (i.e., 
the electric lines above the accident site were elements of the 
railroad maintenance project). 

CAD 
FNL 

11:01:57 1st responding unit [E37] of 2nd Alarm arrived on-scene, followed 
shortly thereafter by the remaining responding units. 

CAD 
FNL 

11:06:25 BC8 arrived on-scene; assigned South Division (i.e., the FF crews 
involved in the clearing of [assuring no remaining passengers / 
crew in] the train cars). Search completed shortly thereafter; 
[verbal] reported negative on any passengers / crew in the train 
cars. 

CAD 
FNL 

11:06:29 IC reports (to Dispatch) 10 Walking wounded, 1 critical, Level 3 
MCI”, which was updated ~ 2 min’s later to 12 to 15 minor 
injuries. 

CAD 

11:07:29 RIT (Quint 62) established at the scene (available for immediate 
response). 

CAD 
FNL 
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~ 11:14 FF crews reported [verbally] fire suppression completed (both 
Divisions, i.e., the front of the train, and the 1st coach railcar); no 
rekindle reported, Overhaul operations to subsequently commence. 

FNL 

11:27:56 3rd Alarm issued by IC; specifically for Overhaul operations at the 
scene. 

 

11:39:31 Notation in CAD: NTSB [RPH staff] contacted the agency 
(inquiring information on the incident); subsequent inquiries were 
also received. 

CAD 

12:01:56 IC requested aerial drone support to respond to the scene. CAD 

 SBFD comment: command officer(s) maintained a presence at the 
scene during Overhaul, and subsequent, due to [1] this being an 
MCI, [2] the volume of responding emergency services support 
agencies (e.g., accounting of resources, etc.), and [3] this being a 
relatively ‘hi-profile incident’ (media attention, NTSB inquiry / 
[which evolved into] investigation site, etc.). 

FNL 

13:10:37 Notation in CAD: MNP has drone in the air. CAD 

13:40:48 Notation in CAD: To all first responders – per Caltrain, no first 
responders to remove any evidentiary items in place, leave all items 
O/S [on-scene]. 

CAD 

16:28:05 IC operations terminated at the scene. CAD 
FNL 

 
– End of Exhibit – 
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Exhibit 7. 
 
Roster of Principal Responding Jurisdictional Emergency Services Agencies / Organizations1 
 
 

Agency / Organization - Role Agency / Organization - Name Location2 

9-1-1 Call Processing / 
Emergency Services (Fire 
Department and EMS), and 
Law Enforcement Response 
Requests3 

San Bruno Police Department - 
Communications4, 5 

San Bruno, CA 

Fire / Rescue / Emergency 
Services Responses 

San Bruno Fire Department6 San Bruno, CA 

Fire Department / EMS 
Dispatching 

San Mateo County – Public Safety 
Communications7 

Redwood City, CA 

Emergency Medical Services 
/ Ambulance Response 

American Medical Response (AMR)8 Burlingame, CA 

Law Enforcement (Police) San Bruno Police Department9 San Bruno, CA 

Law Enforcement 
Dispatching 

San Bruno Police Department -
Communications10 

San Bruno, CA 

 
 

– End of Exhibit – 

 
1 Source: SBFD document [describing the SBFD response to the incident], ref emails from the SBFD Chief, to the 
Group Chairperson, [subject line] “Responding Agencies List request”, dated 3/11/2022. 
2 Principal operational, and/or administrative office(s). 
3 i.e., this agency is the primary Public Service Answering Point (PAP) agency for the designated municipal 
jurisdiction. 
4 ref, and for further information, see [Internet] https://www.sanbruno.ca.gov/756/Organizational-Information 
5 Such a facility or operation is also referred to as a Public Safety Answering Point (PSAP), as further described in 
[Internet] http://www.nena.org/. 
6 ref, and for further information, see [Internet] https://www.sanbruno.ca.gov/294/Fire. 
7 ref, and for further information, see [Internet] https://www.smcgov.org/911dispatch. 
8 This organization operates under contract with San Mateo County to provide Emergency Medical Services (EMS) 
response / support to the municipal jurisdictions of San Mateo County, ref, and for further information, see [Internet] 
https://www.amr.net. 
9 ref, and for further information, see [Internet] https://www.sanbruno.ca.gov/472/Police. 
10 ref, and for further information, see [Internet] https://www.sanbruno.ca.gov/756/Organizational-Information 
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Roster of Apparatus and Other Emergency Services Resources – Response List1 
 
 
Fire Department Agencies 
 

SBR  San Bruno Fire Department 
CEN  Central County Fire Department 
SOF  South San Francisco Fire Department 
NCF  North County Fire Authority 
CLM  Colma Volunteer Fire Department 
MNF  Menlo Park Fire Protection District 

 
Law Enforcement Agencies 

San Bruno Police Department 
San Mateo County Sheriff’s Office 
Daly City Police 
South City 
San Mateo 
Burlingame Police Department 
Belmont Police 
Menlo Park Police 
Redwood City Police Department 

 
EMS Agencies 

American Medical Response  
 

------------------------------------------------------------------------------------ 
 

San Bruno Fire Department – Collective Response List 
(ref BF22-836 Fire and EMS Unit list) 

 
Initial Dispatch 

BC16 
E51 
E52 
Q62 
E61 

 
 
 

 
1 Source: SBFD document [describing the SBFD response to the incident], ref emails from the SBFD Chief, to the 
Group Chairperson, [subject line] “Responding Agencies List request”, dated 3/11/2022. 

 



San Bruno, CA Crashworthiness and Fire Department Response RRD22MR007 

 
2 

 
 

Updated initial (T51 in place of Q62) 
BC16 
E51 
E52 
T51 
E61 

 
CH16 attach 
PR16 attach 
PR16a attach 
PR16b attach 

 
1st Alarm 

E63 
BC17 
E81 

 
Level 1 MCI 

Med 17 
 
2nd Alarm 

BC8 
BC120 
Q62 
E37 
E64 
E65 
BS86 

 

 
 
 
 
 
 
 
Level 2 MCI 
 
Level 3 MCI 
 
3rd Alarm 

T34 
E38 
E32 
E92 
BC20 
E35 

 
MEDIC Units  (AMR) 

AMR201 
M662 
M802 
M42 
M47 
M34 

 
Miscellaneous  

MNF Drone 
 

– End of Exhibit – 
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